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9 LOI KHAI MAC HOI THAO LAN THU 21
CUA HOI NGHIEN CUU BENH HAI THUC VAT VIET NAM

Kinh thua cc vi Dai biéu!
Kinh thua toan thé Hoi nghi!

Hoém nay chiing ta rat vui mimg t6 chirc Hoi thao Qudc gia vé Bénh hai thyc vat
Viét Nam lan tht 21 tai Truong Pai hoc Pong A, Thanh phé Pa Nang. Nam 2021 1a
nim ky niém lan thir 20 thanh 1ap Hoi ching ta da khong hop duoc. Nam nay chiing
t61 xin phép tom tat lai hoat dong 20 nim cua Hoi trude khi di vao ndi dung Hoi thao
nam nay.

1. PAC PIEM TINH HINH

Gan nhitng ndm 2000, hau hét cac nganh khoa hoc trong khdi sinh hoc di 1an lugt
thanh 1ap cac HOi, tdp hop céc cén bd khoa hoc cung nhau doan két chia sé kinh
nghiém, phat trién nghién ciru trong nudc va hop tac qudc té. Trong khi d6, sudt 4 nam
Hoi Bénh cay du dinh thanh 1ap ma khong t6 chuc duge. GS. Vii Triéu Man lac d6 da
tridu tap cac dong nghiép gdm GS. Pham Vin Bién - Vién truong Vién KHKT Nong
nghiép mién Nam, PGS. Bui Cach Tuyén - Hiéu truong Truong Dai hoc Nong Lam
TP. H6 Chi Minh, PGS. Nguyén Van Tuét - Vién truong Vién Bdo vé thuc vat,
PGS. Nguyén Van Viét - Trudng B moén Bao vé thuc vat, Vién Cay luong thuc va Cay
thyc pham. Sau d6 da van dong duoc 60 hoi vién & cac trudng va vién trong toan qudc
tham gia. Ngay 29/9/2001, Pai hdi thanh 1ap Ho1 da dugce td churc tai Truong Dai hoc
Nong nghi¢p | Ha Noi véi sy c6 mat dong du cua cac BJ, nganh, cac chuyén gia bénh
cdy Phap va Australia va nhiéu doanh nghi¢p. Diac biét Dai hoi d dwoc GS.VS. Vii
Tuyén Hoang tham duy va cho ¥ kién chi dao.

Nam 2001, Hoi c6 tén 1a Hoi Sinh hoc phan tir bénh ly thye vat. Sau d6 dé hoi nhap
phii hop v6i Nganh Bénh cay Thé gidi, tir nam 2008 Hoi xin ddi tén 1a Hoi Nghién ciru
Bénh hai thuc vat Viét Nam. Dén nay, Hoi da phat trién 1én manh qua 20 cudc Hoi thao
toan quéc vé Bénh cdy va Sinh hoc phan tu/Hoi thao Quéc gia vé Bénh hai thuc vat
Viét Nam va lan nay 1a Hoi thao 1an thir 21. Hoi tir mot to chirc nho bé véi 60 hoi vién
lac ban dau d3 thanh mot don vi v6i 17 Vién va 7 Truong Pai hoc c6 can bo tham gia
Hoi. Nhiéu cong trinh khoa hoc ctia HQi va cac hoi vién da dugc cong bd, dic biét & ca
nude ngoai lam tdng sy uy tin cua HOi ngay cang cao. Vi nhiing 1y do trén Hoi ching ta
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da dugc Hoi Céac nganh Sinh hoc Viét Nam, Lién hi¢p Hoi Khoa hoc va Ky thuat Viét
Nam, B Noi vy, B Nong nghiép va PTNT gitap do va da tién hanh hop Dai héi thanh
1ap Hoi m&i co tu cach phap nhan vao ngay 23/8/2019 tai Thanh phé H6 Chi Minh (theo
Nghi dinh s6 45/2010/ND-CP va Quyét dinh sé 515/QD-BNV ngay 26/6/2019 cta Bo
Noi vu). Ngay 29 thang 4 nam 2020, Bé trudong Bo Noi vu dd ky Quyét dinh cong nhan
Diéu 1é cua Hoi Nghién ctru Bénh hai thuc vat Viét Nam. Ngay 07 thang 5 ndm 2020
Bo Cong an da cip ddu cho Hoi.

Ho1 Nghién ctru Bénh hai thuc vat Viét Nam hién nay 1a Hoi ¢ tw cach phap nhan
hoat dong trén pham vi toan qudc véi gan 800 hoi vién, trong d6 c6 10 Gido su, hon 20
Phé Giéo su, hon 100 Tién si va nhiéu Thac si, 1a to chirc phi Chinh phu duy nhat tap
hop cac nha nghién ctru, giang day, tng dung phong chdng bénh hai thyc vat ctia ngudi
Vi¢t Nam trong nudc va nudc ngoai.

II. CHUC NANG, NHIEM VU CUA HOI

Hoi Nghién ctru Bénh hai thuc vat Viét Nam la td chire x3 hoi - nghé nghiép cua céc
t6 chtrc va cong dan Viét Nam hoat dong trong linh vuc nghién ctru bénh hai thuc vat ty
nguyén thanh 1dp. Muc dich cua Ho1 nham tap hop, doan két hoi vién, hd trg va giap do
nhau trong hoat ddng nghién ctru, tuyén truyén, phd bién, phat trién, tng dung khoa hoc
va cong nghé dé phat hién, phong chong cc loai Bénh hai thuc vat & Viét Nam, gop
phan phat trién nong, 1am nghiép va kinh té ctia dat nudc.

III. THANH TIiCH PAT PUQGC

Trong 20 nam qua H§1 da hoat dong nang dong voi 20 cude Hoi thao Quéc gia to
chirc tai cac dia diém khac nhau trong nuée nhu: Pai hoc Nong Lam Thanh phd Ho Chi
Minh, Dai hoc Néong nghiép | Ha Noi, Vién Cay an qua mién Nam (Long Pinh, My
Tho, Tién Giang), Pai hoc Vinh (Nghé¢ An), Hoc vién Nong nghi€p Viét Nam, Vién
KHKT Nong Lam nghiép Tay Nguyén, Vién KHKT Nong Lam nghiép mién nui phia
Bic, Vién Nghién ctru Bong va PTNN Nha HS (Ninh Thuan), Pai hoc Nong Lam Hué,
bai hoc Su pham ba Nﬁng, bai hoc Bong A Pa Naclng, Pai hoc Can Tho. Cac cudc hoi
thao dd cong bd hon 649 cong trinh nghién ctru khoa hoc véi trén 5.617 trang in. Trong
sO cac cong trinh nay co téi 569 cong trinh ¢ ing dung phong trir tryc tiép mang lai
hiéu qua kinh té thiét thuc cho ciy trong gém lta, cac cdy rau, hoa, qua, cdy cong
nghiép, trong d6 c6 nhiéu cay cé gia tri xuat khiu cao nhu ca phé, hd tiéu, cam, chanh,
budi va cac loai rau. Céac cong trinh 16n ctua cac hdi vién da dugce cong bd trén cac tap
chi hang dau vé bénh cay trén thé gidi & My, Nhat Ban, Pirc, Phap, Ha Lan, Australia,
Pan Mach... va c6 mot sd lugng 16n bai bdo trong nudec. Nhiéu vi sinh vat gay bénh maoi
cO tén c4c tac gia Viét Nam da c6 trong Ngan hang Gene Thé gi6i.
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Pua ra cac hé thdng, cic phuong huéng phong trir méi da thyc sy di dung dinh
huéng ma Hoi néu 1én trong ké hoach hoat dong 20 nam qua: 80% la cac cong trinh
nghién ctru vé gidng chong bénh, gidng sach bénh, nghién ctru chit khang sinh, chat
kich khang, vi sinh vét dbi khang, nghién ciru ap dung IPM, ICM trong phong trir tong
hop bénh hai. Mot sé chuyén dé da dé cap dén doc td trén rau, qua di theo huéng tao
thuc phim sach va bao vé mdi trudng séng cia ciy trong va con ngudi. Hoi da phdi hop
v6i Trung tdm Nghién ctru Bao vé sirc khoe cdy trong, vat nudi va Cong ty Vinaxanh
thuc hién 4p dung cham soc cdy trong theo hudng hitu co sinh hoc két hop phong chong
thanh céng nhiéu bénh hai nguy hiém nhu bénh giy chét cdy ho tiéu, bénh tuyén tring
hai ho tiéu, bénh Phytophthora, bénh than thu trén ot xuat khau, bénh hai thanh long,
ciy cam, cdy xo0di va cac cdy an qua xut khau. Pa thuc nghiém thanh cong & cac diém
thi nghiém trén hon 10 tinh va hon 20 loai cdy trong khac nhau trong 8 nim gan déy.
Pay 1a mot két qua rat quan trong.

Hoi di t6 chirc Hoi dong tu van phong chéng thanh céng bénh virus hai laa & mién
Nam va cac bénh virus hai ltia & mién Béc trong cac ndm 1997 - 2011.

Dic biét trong chan dodn nhanh va trong nghién ctru nhiéu k¥ thuat méi da duoc ap
dung trong 5 nam gﬁn day, dugc cac Chi hgi Vién Cong nghé Sinh hoc - Vién Han 1am
Khoa hoc va Cong nghé Viét Nam, Vién Liia dong bang song Ciru Long, Vién Cay in
qua mién Nam, cac Trudong Dai hoc tmg dung nhu: Sir dung marker phan tir hay chuyén
gene da doan dé tao giéng khéng nam, khang vi khuén, khéng virus. DPac bi¢t Hoi da
phat hién sém bénh lta lin xo0an 14, bénh vang lun lda cd, bénh lua lun soc den va lta
vang lui giup Bo Nong nghiép va PTNT kip thoi co chu truong dép tit dich bénh trén
lta va mot sb cay trong (Bé truong Cao Pirc Phat, Thir truéng Bii Ba Bong da cé thir
cam on gui Giao su Chu tich Hoi). Cac don vi tham gia Hoi di dau trong viéc ap dung
k¥ thuat RNAi, ap dung phuong phdp Metagenomix mot phuong phap mdéi hién dai
trong nghién ciru sinh hoc phén tir. Phét trién ky thuat sir dung gidng kich khang, vi sinh
vat d6i khang. Nghién ctru 4p dung k¥ thuat nano trong phong chéng bénh cay... Hoi tro
thanh noi tap hop cac don vi di dau trong nudc vé nghién ctru cai tién k¥ thuat mai
trong nghién ctru bénh 1y thuc vat va giéng khang bénh. Hién nay cac nha nghién ciru
ctia Hoi dd phat hién thém hang tram bénh hai méi va dang nghién ciru nhidu bién phép
sinh hoc va giéng khang dé han ché bénh hai.

Nhiéu sin pham chin doan va phong trir bénh hai tiéu biéu:

Hoi va phong thi nghiém Trung tdm Bénh cdy nhiét d&i (Chi hdi Hoc vién Nong
nghiép Viét Nam) da san xuat kit ELISA bang phuong phap tai t6 hop protein thanh
cong. Cac bo kit chan doan di phan ung tuong duong véi kit nhap ndi tir My, Phép,
IRRI va dd dugc nhan cup vang trong Hoi chg Trién 1am kinh té k¥ thuat Viét Nam -
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ASEAN + 3 (Kit di duoc Trung tdm Kiém dinh Sinh pham - B6 Y té 1am thr nghiém
so sanh véi kit do Hing AGDIA (M¥) nhép khau c6 két qua nhu nhau). Pay ciing 1a
két qua vO cung quan trong, giup Vi¢t Nam tiét kiém mot luong ngoai t€ phuc vu chan
doan bénh.

Ché pham Trichoderma ctia nhém hoi vién (Chi hoi Trudng Pai hoc Can Tho) di
dat két qua phong trir cao voi bénh hai ciy an trai dong bing séng Ciru Long va di
duoc thwong mai hoa nhiéu nim mang lai két qua 16n cho ving cdy an trai. Cac san
pham Trichoderma khac ciia Vién Bao vé thuc vat, Vién Nghién ctru Bong va PTNN
Nha Hb, Hoc vién Noéng nghiép Viét Nam da c6 tiac dung ¢ nhiéu dia phuong trén
nhiéu d6i twong cay trong. Ché pham vi sinh trir tuyén tring trén cay ho tiéu cta Chi
hoi Pai hoc Tay Nguyén da co tac dung tdt ap dung dugc ky thuat cia Han Quéc
thanh cong tai Pak Lik. Ché pham sinh hoc trir ray ctia Chi hoi Vién Lua dong bang
song Ctru Long, ché pham Pseudomonas putida ctia Chi hoi Pai hoc Hué chéng bénh
hai viing r& cy ¢ hiéu qua dugc cong nhan 13 san pham tu hao tri tué¢ Viét Nam 2016.
Sang kién gieo ma trong mung cling duwoc Chi hoi Vién Lua dong bang song Ciru Long
dé xuat da ap dung co6 két qua tai mién Tay Nam Bo nam 2009. Bao vé dugc ma non
chéng ray truyén bénh virus khi cay nho, yéu sirc chéng chiu.

Trong tinh hinh bénh virus lta hai nghiém trong trén ving doéng bang song Ciru
Long, Hoi da dé xuat hai sang kién gieo sa dong loat, né ray duoc Bo Nong nghiép va
PTNT va céc tinh phia Nam &p dung trén 1 tri€u ha lta cung lam, dem lai mua vu boi
thu 2009 - 2010.

Hoi hién ¢6 10 Gido su (Ha Minh Trung, Vi Tri¢u Man, Nguyén Tho, Bui Chi Buu,
Nguyén Thi Lang, Nguyén Thi Thu Ctic, Nguyén Van Tuit, Bui Cach Tuyén, Phan Hiru
Ton, Pham Xuan Hoi), hon 20 Pho Gido su va hon 100 Tién si. V&i cac hoat dong trong
va ngoai nudc rat phong phu, thé hién rd vai tro ciia Nganh Bénh ciy véi san xudt va
doi séng xa hoi. Ngay nay Hoi da co tu cach phap nhén, 13 thanh vién cua Hoi Nghién
ctru Bénh hai thuc vat Chau A - Théi Binh Duong va c6 quan hé v&i nhiéu hoi bénh ciy
Thé gioi.

Gio phut nay ching ta luon tuéng nhd dén cac thé hé di trude va cac dong
nghiép cung thé hé dd mai mai di xa nhu cac nha nghién ctru bénh cay Nguyén Hiru
Thuy, Bui Vian ich, Vit Khic Nhuong, Lé Van Thuyét, Vii Hoan, Pham Vin Bién...
Cac dong gop cua cac anh cho Nganh Bénh cay Viét Nam s€ mai mai duoc chung to1
ghi nhg.

IV. TAI CHINH CUA HOI

Nguén tai chinh ctua Hoi ludn chi 6 sb luong nhé phuc vu cho mdi ky Hoi thao va
xudt ban tai liéu, cho chi phi van phong va cho hop tac Qubc té. Hang nam hoi phi ciia
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céc hoi vién, tién ung hd cia cac don vi va cd nhan dugc dua vao quy cuia Hoi. Mat $b
don vi da cho muogn hdi truong, gop co sé vat chit cho cac cudc Hdi thao cling giap
giam kinh phi hang ndm. N6i vé tai trg cho Hoi, chiing ta ludn tuéng nhé téi Giam doc
Cong ty Hop danh Sinh hoc Nong nghiép Tran Minh Thanh da rat nhiéu nim lic sinh
thoi anh ludn tai tro, giup d& Hoi, giup Hoi chung ta 6n dinh hoat dong. Chung t6i ciing
luén nhé Cong ty Nong Viét do Giam dbc Dinh Qubc Hoa da nhidu nim dong gop cho
cac cude Hoi thao ciia Hoi. Cong ty C6 phan BVTV Trung wong 1, nhiéu doanh nghiép,
nhiéu chi hoi hang nam ngoai hoi phi da quan tdm tai tr¢g cho Hoi nhu: Chi hdi Pai hoc
Can Tho, cac Chi hoi Vién CNSH Ha Nbi, Chi hoi Hoc vién Nong nghiép Viét Nam,
Chi hoi Vién BVTV, Chi hoi Phu Tho (Vién KHKT Néng Lam nghiép mién ndi phia
Bic), Chi hoi Vién Cdy an qua mién Nam, Chi hoi Vién Nghién ciru Bong va PTNN
Nha H9, Chi hoi Vién Lia dong bang song Ctru Long, Chi hoi Truong DPH Néng Lam
TP. H6 Chi Minh, Chi hoi Vién KHKT Néng nghiép mién Nam, Chi hoi Dai hoc Tay
Nguyén va Vién KHKT Nong Lam nghiép Tay Nguyén, Chi hoi Dai hoc Théai Nguyén,
Chi hoi Pai hoc Nong Lam Hué,... Ké ca cac hoi vién ca nhan & Son La, Thanh Hoa,
Tay Nguyén, Vién Sinh hoc nhiét d6i, Vién Pai hoc M& TP. H6 Chi Minh, Cuc
BVTV... déu bé“mg moi cach gitp Hoi on dinh hoat dong. Ddc biét trong dip Dai hoi
thanh lap Hoi ¢6 tu cach phap nhan nam 2019, TS. Tran Thanh Hung va Vién KHKT
Nong nghiép mién Nam da gitp d& nhiét tinh cho Dai hoi, 6ng Tran Van Toan dbi tac
clia Vién da tai tro Pai hoi 100 triéu ddng. ThS. Chu Trung Kién va CTV. hién dang tich
cuc van dong cac don vi ung hd Hoi. Sau Pai hoi, tam hoat dong cua HO1 ngay cang
rong 16m, viéc gay quy cho hoat dong Hoi cang can thiét. Nam 2021 Cong ty ADAMA
d3 tng ho Hoi 10 triéu dong. Nam nay 2022 Truong Pai hoc Pong A tai Pa Ning da
ting ho Hoi 20 triéu dong, cac chi hoi ting ho 40 triéu dong khong ké hoi phi. Ky yéu
Hoi thao Qudc gia clia ching ta da ton tai va phat trién dung 20 ndm, nhiéu nim gan day
da dugc cong nhan 14 tai liéu khoa hoc c6 gid tri cao dugc cép chi s6 ISBN. Pong gop
vao viéc nay la cong lao cta toan Hoi trong d6 Ban Bién tap c6 cong 16n cho viéc duy
tri chat luong tai liéu nay. Bién tap vién Pham Thanh Thuy - thuong tryc Ban Bién tap
13 nguoi sip bai dua in cudi cung, 1a can bo trong Ban bién tap c6 cong lao 16n subt 20
nam qua cho su ton tai ctia Ky yéu Hoi thao. Nhitng nim gan day bién tap vién Nguyén
Pic Khoa - Phé Tong thu ky Hoi duge phan cong cing thudng truc Ban Bién tip da
dong gop cho viée tiép tuc nang cao chét lugng bai. Nam nay Ban Bién tap chinh thirc
thanh 1ap, mic di ban nhiéu viéc, cic thanh vién da rat cd ging duyét va gop y cac bai
dang thoi han. Ban Chap hanh Hoi chan thanh cam on cac anh, chi. Ban Chap hanh xin
cam on céac hoi vién da thuong xuyén dong hoi phi, cac don vi tai trg da giup cho Ky
yéu Hoi thao ton tai va phat trién.



V.BAO CAO HOAT PONG CUA HOI NAM 2021 VA 6 THANG PAU NAM 2022
1. Cong tac Tap hop tri thirc

Phat huy truyén thong doan két nhat tri ctia Hoi tir khi méi thanh 1ap, hudng tmg 10i
kéu goi cua Pang va Chinh phu, Héi da nhéc nhé cac don vi trong toan quéc khoi phuc
cac hoat dong sau dai dich trong tinh hinh méi. Ban Chap hanh da cha v tiép tuc phat
trién t6 chirc va xay dung cac don vi chi hoi 16n hon khong chi bo hep trong mét co
quan ma co thé mo rong trong mot tinh, mot thanh phé. Phé bién rong rai diéu 1é cua
Hoi chuén bi tiép tuc phat trién nghién ciru khoa hoc va phuc vu san xuat sau dai dich.
Dén dau nam nay Hoi di ung ho Quy Phong chéng dich 150 trigu dong.

2. Cong tac Xay dung va phat trién té chirc

Hoi da thanh 1ap thém mdt chi hoi méi & Vién Khoa hoc Lam nghié¢p Viét Nam, m&
rong Chi hoi Vien KHKT Néng Lam nghiép mién nui phia Bic thanh Chi hoi Pha Tho
(bao gdm ca thanh vién cta Trudong Pai hoc Hung Vuong va Trudng Pai hoc Su pham
Ha Noi II). Hoi da chuyén dich Vian phong tir Hoc vién Nong nghiép Viét Nam sang
Vién Bao vé thyc vat do nha trudng dang xay dung mdi nhiéu coéng trinh 16n, cing cb
hai vin phong phia Bic va phia Nam. Tur cudi nam 2021 dén nay da c6 thém hon 20 hoi
vién moéi xin tham gia Hoi & khip cac ving mién trén ca nuéc. Tinh dén nay Hoi da co
hon 900 hoi vién va phan ddu dén hét nhiém ky nay Hoi s& c6 1.000 hoi vién.

3. Cong tac Thong tin phd bién kién thirc

Bénh kham 14 sin 1a mot bénh virus nguy hiém, nhanh chong lam chét cdy hang loat
gdy mat mua san - cdy luong thyc hang dau ciia chau Phi. Bénh di lan dan qua céc chau
luc va mot s6 ndm gan day da xuat hién va pha hoai & mot s6 viing mién nai nude ta gay
thiét hai nghiém trong. D¢ thyc hién nhiém vu pho bién kién thirc, Hoi di giao Chi hoi
Vién Bao vé thuc vat to chire Hoi nghi tap huén tai xa Thuong Ninh, huyén Nhu Xuan,
tinh Thanh Hoa cho 60 hoc vién ctia dia phuong vé K§ thuat nhan dang va phong chng
bénh virus kham 1a san. Hoi nghi tap huin da thyc hién tir ngay 03 dén ngay 05/6/2022
v6i cac ndi dung 1y thuyét va thuc nghiém dong rudng mang lai hiéu qua thiét thyc cho
viéc phong chdng bénh tai dia phuong.

4. Cdng tac Nghién ciru khoa hoc va phat trién cong nghé

Trong nam 2021 va 6 thang dau ndm 2022 da c6 72 cong trinh nghién ciru cla cac
hoi vién duge cong bd (48 cong trinh duoc cong bd ndm 2021 va 24 cong trinh duoc
cong bd trong 6 thang dau nam 2022). Céc béo cao khoa hoc cong bd nam 2021 co dén
23 cong trinh nghién ctru cac bién phap sinh hoc ding tac nhan dbi khang, 8 bai dung vi
khuan déi khang, 6 bai dung xa khuan d6i khang, 5 bai ding nim dbi khang, 2 bai vé



bacteriophage, 2 bai dung dich trich thuc vat; 25 bai con lai thi 9 bai vé cac bién phap
canh tac, hitu co, dung gidng chéng bénh...; 12 bai nghién ctru vé nguyén nhan gy bénh
ndm va 4 bai vé nguyén nhan gy bénh do vi khuan. Noi chung cac nghién ctu da di
dang hudng va nam 2022 ciing c6 xu hudng tuong ty. Tuy nhién hién nay cac san pham
mudn ¢ gia tri cao phai tuan theo chudi gia tri qua nhiéu budce thuc hién vi vay nghién
ctru ctia chiing ta can phat hién bénh trén nhiéu dang ctia mot loai san pham.

5. Cong tac Poi ngoai

Hién nay Hoi da tré thanh thanh vién cia HOi Nghién ctru Bénh hai thuc vat Chau
A - Thai Binh Duong va c6 nhiéu quan hé voi Hoi Nghién ctru Bénh hai thuc vat Nhat
Ban, Australia va nhiéu nuéc khac.

Hién nay bién d6i khi hau 1a nguy co to 16n anh huong dén cudc sdng cua loai
ngudi. Bé chdng lai bién d6i khi hau va thién tai thi quan trong nhat 1 bao vé cay xanh
trén Trai dat cua ching ta. Trong d6 bénh hai cdy la nguyén nhan gy hai 16n nhit véi
cay xanh so vdi cac dich hai khac. Khong nhirng chung huy hoai tham thyc vat xanh cua
Trai dat ma anh huéng ngay dén ngudn thirc in xanh ctia con ngudi. Ngay ca cdy trong
trong nha kinh, cay con trong dng nghiém & cac trung tdm nong nghiép cong nghé cao
khong con s¢ con trung gay hai thi cac loai vi sinh vat nho bé nhu virus, phytoplasma,
viroide, vi khuan van xam nhdp va phd hai. Chinh vi vay, trén thé gioi Nganh Bénh hai
thuc vat ngay mot phat trién voi sy tham gia dong dao cac nha khoa hoc va c6 nhiéu
Ho1 Nghién cuu rat 1on & cac nude My§, Anh, Phap, Nhat Ban, Buc, Ha Lan, Dan Mach,
Australia, An P9, Nga, Trung Qudc, Han Quéc,... Hoi chiing ta can phan dau tiép tuc
mé rong cac hoat dong va trong nhitng nam t6i can trd' thanh thanh vién cia Hoi Nghién
ctru Bénh hai thuc vat Thé giéi.

6. Cac hoat dong khac

Theo Diéu 1¢ Hoi do B6 Noi vu phé duyét, Hoi Nghién ctru Bénh hai thuc vat Viét
Nam dang xin chuyén Ky yéu Hoi thao Qudc gia hang nam thanh Tap chi Nghién ctru
Bénh hai Thue vat Viét Nam (Vietnamese Phytopathology) bang hai thir tiéng (tiéng
Viét va tiéng Anh). Tap chi nay sé& gitip cho Hoi thuc hién giao luu qudc té mot cach
rong rai.

T6i xin thay mat Ban Chap hanh Hoi, Ban T6 chirc Hoi thao chan thanh cam on
Truong Pai hoc BDéng A, Thanh phé ba Naclng; cac nha tai trg da gitp d& va tao moi
diéu kién cho Hoi thao lan nay duoc dién ra. Xin chuc cac vi khach quy, cac vi dai
biéu va toan thé hoi vién Hoi Nghién ctru Bénh hai thuc vat Viét Nam strc khoé,
thanh cong.

GS.TS. Vii Triéu Man - Chu tich Hji
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DANH GIA KHA NANG KHANG BENH VIRUS
CUA GIONG CHANH LEO MGl QUE PHONG 1

Nguyén Van Viét"", Hoang Manh Hung’,
Nguyén Thi Hién', Nguyén D Trung'

! cong ty Chanh leo Nafoods
* Tac gia lién hé: vietnv@nafoods.com

TOM TAT

Hién nay tai Viét Nam da xdc dinh co 6 loai virus gdy hai chanh leo (Passiflora
edulis Sims). Trong diéu kién ldy bénh nhdn tao, ca hai giong chanh leo Qué Phong 1
va Pai Néng 1 déu bi nhiém 2 logi virus phé bién va gdy tdc hai I6n nhdt la Passiflora
mottle virus thugc chi Potyvirus va Papaya leaf curl Guangdong virus thudc chi
Begomovirus nhung giong chanh leo méi Qué Phong 1 ¢é mirc dé nhiém bénh 2,78 -
3,89%, thap hon giong Pai Nong 1 (3,22 - 4,33%). Trén dong rudng sau trong 10 thang
ca 2 giéng déu bi nhiém bénh virus voi ty lé 22,2%. Pé han ché tac hai ciia bénh virus
can sir dung cdy giong sach bénh va chong tai nhiém bénh trén dong rugng.

Tw khoa: Chanh leo, lday bénh nhdn tao, Papaya leaf curl Guangdong virus,

Passiflora mottle virus, Passiflora edulis Sims.

1. DAT VAN BE

San xuat chanh leo (Passiflora edulis
Sims) ¢ nudc ta dang c6 xu hudng ting
len ¢ cac vung trong chinh tai Tay
Nguyén, Ty Bic, Bic Trung Bo véi
khoang 10,5 nghin ha, san lugng qua tuoi
wdc dat 222,3 nghin tan nam 2019 (Cuc
Trong trot, 2020). Trong 5 nam gan day,
Viét Nam ndi 1én 1a mot qudc gia san
xuat va xuat khiu chanh leo hang dau
trong khu vuc ASEAN do diéu kién tu
nhién thuan loi. Pay 1a yéu té thuc day
kha ning san xuat va dp tng nhu cau thi
truong qudc té ngdy cang ting, dic biét 1a
céc thi truong cao cap nhu EU.

Nguwoi phan bién: TS. Nguyén Huy Chung

Tuy nhién hién nay cac ving trong
chanh leo dang phai dbi mat véi tré ngai
I6n nhat 1a san xuat khéng bén viing do
s&u bénh hai, trong d6 bénh virus gay tac
hai 16n nhat 1am giam nang sut, chat
luong va gay thoai hda gidng trong khi
bién phap phong chéng chua hiéu qua. St
dung giéng khang bénh va trong cay
giong sach bénh duoc xem 1a giai phép
tdi wu dé han ché tac hai cua bénh virus.
Két qua nghién cau thoi gian gan day da
xac dinh tai Viét Nam c6 6 loai virus
(East Asian Passiflora virus, Passiflora
mottle virus, Telosma mosaic virus,
Papaya leaf curl Guangdong virus,
Euphorbia leaf curl virus, Cucumber
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mosaic virus) véi mirc d6 tac hai déi véi
chanh leo rat 16n (Nguyén Thi Bich Ngoc
vacs., 2021).

B6 gidng chanh leo & Viét Nam rat
ngheo nan véi duy nhat mot giéng chanh
leo Dai Néong 1 dang trong chu yéu & cac
ving san xuat ¢6 ngudn gbc nhap nodi tir
Pai Loan dugc Bo Nong nghiép va Phat
trién néng thon cong nhan 1a giéng chinh
thirc tir nam 2015. Trong thoi gian gan
day trén dong rudng giéng Pai Nong 1 bi
nhiém bénh, thoai hoa, giam sut nang suét
va hiéu qua kinh t& nghiém trong nhung
chua c6 cong trinh nghién cttu chuyén sau
vé kha nang khang bénh cua giéng dé dua
ra gidi phap quan ly bénh hi¢u qua. Trudc
thuc trang trén, Cong ty Chanh leo Nafoods
da chon tao gidng chanh leo Qué Phong 1
mang ban quyén Viét Nam va da nghién
ctru kha ning khang bénh cia giéng Qué
Phong 1 ciing nhu giéng Dai Nong 1 vai 2
loi virus pho bién va gay tac hai 16n nhat
trén chanh leo ¢ Viét Nam hién nay la
Passiflora mottle virus thudc chi Potyvirrus
va Papaya leaf curl Guangdong virus thudc
chi Begomovirrus.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vat ligu

Mau 14 bi bénh virus duoc thu thap
trén chanh leo tai xa Tri L& huyén Qué
Phong, tinh Nghé An. Thi nghiém lay
bénh nhan tao cho gidng mai Qué Phong
1 do Coéng ty Chanh leo Nafoods chon
tao, dbi chiing 12 giéng Pai Nong 1.

Cap mdi dé phan tich RT-PCR giam
dinh Passiflora mottle virus (Duy-Hung

12

Do et al., 2021) la: PMV CP fwd: CGT
CGC AGC CAA AGA GAAAGATG

PMV CP rev: GAC AGC TTC CTT
AGC TCT GAC AGG TG

Cap mdi dé phan tich PCR giam dinh
Papaya leaf curl Guangdong virus
(PaLCuGDV) (Cheng et al., 2014) la:

PFGP dw: AGA ACT TGA AAC
CTATCTCTIGTTGT

CP1 up: TGT GAA GGN CCD TGT
AAR GT

2.2. Phuwong phap nghién ctu

2.2.1. Thu th@p nguén bénh va xdc dinh
virus gay bénh

Ngudn bénh duoc thu thap ngoai
dong, sau d6 sir dung ky thuat RT-PCR dé
xac dinh virus gay bénh véi loai Passiflora
mottle virus thugc chi Potyvirus gay kham
l4, cang trdi va ky thuat PCR véi loai
Papaya leaf curl Guangdong virus
(PaLCuGDV) thuoc chi Begomovirrus gay
bién dang va xoan 14, chun ngon.

2.2.2. Tach chiét ADN va phdn #ng
RT-PCR

Tach chiét ADN: Céc mau nghién
ctru duoc tach chiét ADN, ARN téng sb
tir 0,1g 14 non (thu twoi) theo huéng dan
tuong ung cua E.Z.N.A.® Plant DNA Kit
va E.Z.N.A.® Plant RNA Kit tir nha san
xuit OMEGA bio-tek. Chat luong va
nong d6 ADN, ARN tong sé duoc kiém
tra trén gel agarose 0,8%. Nhing mau
ADN, ARN chit luong xau, nhiéu tap
chét s& duogc tach lai.

Thanh phan va chu ky nhiét cua
phan #ng PCR, RT-PCR: Phan ung PCR,
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RT-PCR duoc chuan bi trong eppendorf
0,2ml va thuc hién theo huéng dan tuong
ung tr MyTaq™ DNA Polymerase Kit va
Mytaq™ One-Step RT-PCR Kit cua nha
san xuat Meridian Bioscience.

Thanh phan va chu trinh nhiét caa phan
g PCR cho cip méi dic hiéu phat hién
virus Papaya leaf curl Guangdong virus -
PaLCuGDV (cap méi nay duoc thiét ké
nhan dugc doan gen co kich thudc 300bp).

Thanh phéan Thé tich Chu ky nhiét
5x MyTaq Reaction Buffer 10,0ul 95°C 1 phat
CP1 (10 uM) 1,0ul 95°C 15 giay
PFGP (10 uM) 1,0u 57°C 15 giay 35 chu ky
PFGE (10 uM) 1,0u 72°C 10 giay
MyTag DNA Polymerase 1,0ul 72°C 5 phat
DEPC-H,0 31,0l
Template 5ul
Téng thé tich 50ul

Thanh phan va chu trinh nhiét cua
phan tng RT-PCR cho cap méi dic hiéu
phét hién Passiflora mottle virus (cap moi

nay duoc thiét ké nhan duoc doan gen c6
kich thuoc 571bp).

Thanh phan Thé tich Néng do Chu ky nhiét
2x MyTad One-Step Mix 25,0l 1x 45°C 20 phut
PMV Forward (10uM) 2,0ul 400nM 95°C 1 phat
PMV reverse (10puM) 2,0ul 400nM o N
) 95°C 10 giay
Reverse transcriptase 0,5ul -
o A .
RiboSafe Rnase Inhibitor 1,04l ; 56°C 10gidy A0 chuky
DEPC-H,0 14,5 - 72°C 30 giay
Template 5ul - 72°C 5 phat
Téng thé tich 50ul

Phan tich két qua va xir Iy so liéu:
San pham cua phan ung PCR, RT-PCR
duoc kiém tra kich thugc va do dac hiéu
trén gel agarose 1,5%, dém TBE 1X.

2.2.3. Bé tri thi nghiém ldy bénh nhén tao

Thi nghiém lay bénh nhan tao cho
giong Qué Phong 1, ddi chung la gidng

Pai Nong 1, mdi gidng 12 ciy trong d6
c6 9 cay lay nhiém virus, 3 ciy phun
nuéc cat. Cay giong 1a goc chanh leo
vang 1,5 thang tudi, mat ghép 1a mét banh
té cua gibng Qué Phong 1, Pai Nong 1
duoc ghép 1én goc ghép chanh leo vang
sau 15 - 20 ngay (khi c6 2 - 3 14 that). Bé
cay dudi anh sang tan xa va co6 ludi cach
ly dé tranh lay nhiém chéo.

13
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Ky thugt lay bénh nhan tgo: Theo
Quy trinh lay nhiém nhan tao cua cua
Burget L.W. (2009) va Ha Viét Cuong
(2009) gdom 4 buéc: Buéc 1: Chuan bi
dich l1ay nhidm: Liy mot sb 14 non c6 biéu
hién triéu chang ¢ cdy da xac dinh bi
nhiém virus bang ky thuat RT-PCR,
nghién 14 bing chay va cdi st sach trong
dém photphate 0,1 M, pH 7,5 theo ty I¢
1g mé 1&/5ml dém, loc qua vai loc hoac
ray loc (trong qué trinh lam lubn git trén
da lanh); Bu6c 2: Thoi bot Carborandum
600 mesh 1én 2 - 3 14 non cua mat ghép
cay can lay nhiém; Budc 3: Dung ngon
tay hodc taim bong tam dich virus va ludt
nhe trén 14 tir cubng dén choét, khong tra
nguoc lai. Chad y khdng cha qua manh sé
gay chét cac té bao biéu bi, tuy nhién cha
nhe qué lai khdng 1am tén thuong cac té
bao dé virus d& dang xam nhap; Budc 4:
Rura lai bang nudc cat vo trang.

2.2.4. B6 tri thi nghi¢m dénh gid kha ning
khdng bénh trong diéu kién tw nhién

Thi nghiém danh gia kha nang khang
bénh trong diéu kién ty nhién véi 2
gidng Qué Phong 1 va Pai Néng 1.
Chuan bi cay gidng bang cach lay mat
ghép cay F1 ghép trén cay gdoc ghép
chanh leo vang c6 nguén géc tir Ecuador
sau trong 45 - 50 ngay tudi c6 bo ré phat
trién tét c6 mau trang va phu trén 30%
bé mat bau, duong kinh than 0,3 - 0,6 cm,
chidu cao 12 - 20cm dat tiéu chuan dé
ghép. Cay gidng sau ghép 13 - 15 ngay,
mbi ghép da lién, mat ghép bat loc cao tir
2 - 5cm du tiéu chuédn trdng. Mdi 6 36m?
trong 3 cay, nhic lai 3 lan véi khoang
cach cay cach cay 3m, hang cach hang
4m. Céac bién phap ky thuat theo quy
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trinh tréng va chim soc chanh leo cua
Cong ty Chanh leo Nafoods (2016).

2.2.5. Chi tiéu va phwong phap theo doi

Theo ddi sé cay bi bénh trong thi
nghiém lay bénh nhén tao vao 3, 5, 7, 9
ngay/lan sau lay dé xac dinh ty 1& bénh
va cap bénh theo Ha Viét Cuong (2009)
nhu sau: Cap 0: Khéng biéu hién triéu
ching; Cap 1: Triéu chang nhe trén 1 14
ngon; Cap 2: Triéu chang biéu hién trén
hon 2 14; Céap 3: Triéu ching kham r
rang hon & 14 gia hon va bién dang nhe
trén 2 14 non; Cap 4: Kham rd rang trén
14 gia hon, bién dang nhe trén 2 14 non,
cay coi coc; Cap 5: La bién dang rd rang,
cay coi coc manh,

Theo ddi ty I& nhiém bénh virus trén
ddng ruong sau 1, 5 va 10 thang sau trong.

3. KET QUA VA THAO LUAN

3.1. Panh gia kha nang khang bénh
virus giéng Qué Phong 1 bang phwong
phap lay nhiém nhan tao

3.1.1. Danh gia khd nang khang bénh
Passiflora mottle virus (PMV)

Két qua danh gia kha ning khang
bénh virus Passiflora mottle virus cta hai
gidng Qué Phong 1 va Pai Nong 1 dugc
thé hién trén hinh 1 va bang 1 cho thiy
triéu chung bénh sau lay biéu hién kha
dac trung voi muce do bénh ndng hon trén
gidng Pai Nong 1. Toan bd cic ciy sau
lay nhiém déu xuat hién Passifolora
Vietnam virus qua phéan tich RT-PCR.
Sau lay nhiém 5 ngay, triéu chimg bénh
d3 xuat hién véi ty 18 (TL) 22,22 -
33,33% nhung cap bénh trung binh
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(CBTB) thip (0,22 - 0,33%). Giéng Pai
Noéng 1 da bi nhiém bénh véi ty 18 100%
sau 7 ngdy lay nhiém, con gidng Qué
Phong 1 bi nhiém bénh 100% sau 9 ngay

N

lay nhiém. Giéng Qué Phong 1 c6 mic
d6 nhim bénh nhe hon so giéng Dai
Nong 1 (cép bénh trung binh 3,89 so 4,33
tuong Ung).

Hinh 1. Mau la nhiém PMV (A); Gibng Qué Phong 1 sau nhiém PMV 9 ngay (B)
va khong lay nhiém bénh (C); Gidng Dai Néng 1 sau nhiém PMV 9 ngay (D) va khdéng lay
nhiém bénh (E); Két qua dién di 9 cay gidbng Qué Phong 1 lay bénh PMV (giéng (+)
la d6i chirng dwong, giéng (-) 1a déi chirng am, giéng 1 - 9 la cay thi nghiém lay nhiém
PMV) (G) va dién di 9 cay giéng Dai Nong 1 lay bénh PMV (giéng (+) la déi chirng dwong,
giéng (-) 1a d6i chirng am, giéng 1 - 9 1a cay thi nghiém lay nhiém PMV) (H)

Bing 1. Két qud ddanh gid kha nang khang bénh Papaya leaf curl Guangdong virus
(PaLCuGDV) bang phwong phap liy nhiém nhdn tao (Qué Phong, Nghé An, 5/2021)

S6 cay 3 ngay 5 ngay 7 ngay 9 ngay
STT Téngiéng lay sau lay bénh sau lay bénh sau lay bénh sau lay bénh
nhiém T.B (%) CBTB TLB(%) CBTB TLB(%) CBTB TLB(%) CBTB
1  QuéPhong 1 9 0 0 22,22 022 66,67 1,33 100 3,89
2 DPaiNoéng 1 9 0 0 33,33 0,33 100 2,11 100 4,33

3.1.2. Danh gia kha nang khdng bénh
Papaya leaf curl Guangdong virus
(PaLCuGDV)

Két qua thé hién trén hinh 2 va bang 2
danh gia kha nang khang bénh Papaya leaf

curl Guangdong virus ciia hai gidng Qué
Phong 1 va Pai Néng 1 cho thiy triéu
ching bénh sau lay biéu hién kha dic
trung. Toan bd cac cdy sau lay nhiém déu
xuit hién Papaya leaf curl Guangdong
virus qua phéan tich PCR. Ca 2 giéng Dai
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Nong 1 va Qué Phong 1 déu xuét hién Qué Phong 1 c6 muc d6 nhiém bénh nhe
bénh & 5 ngdy sau lay va bj nhiém bénh v6i  hon so gidng Dai Néng 1 (cip bénh trung
ty 16 100% sau 9 ngay lay nhiém. Gibng binh 2,78 so 3,22% tuong tmg).

M () « D5 D6 D7 D8 D9

300bp -

Hinh 2. M&u la nhiém PalLCuGDV (A); Giéng Qué Phong 1 sau nhiém PaLCuGDV 9 ngay
(B) va khéng lay nhiém bénh (C); Gidng Dai Néng 1 sau nhiém PaLCuGDV 9 ngay (D)
va khong lay nhiém bénh (E); Két qua dién di 9 cay gibng Qué Phong 1 lay bénh
PaLCuGDV (giéng (+) la d6i chirng dwong, giéng (-) 1a d6i chirng am, giéng 1 -9
la cay thi nghiém lay nhiém PaLCuGDV) (G) va dién di 9 cay giong Pai Néng 1
lay bénh PaLCuGDV (giéng (+) la d6i chirng dworng, giéng (-) 1a déi chirng am,
giéng 1 - 9 la cay thi nghiém lay nhiém PaLCuGDV) (H)

Bing 2. Két quda ddnh gid khd niang khdng bénh
. Papaya leaf curl Guangdong virus (PaLCuGDV)
bang phwong phap ldy nhiem nhéan teo (Quée Phong, Nghé An, 5/2021)

. . 3 ngay 5 ngay 7 ngay 9 ngay
i Socay  sau lay bénh sau lay bénh sau lay bénh sau lay bénh
STT Tengiong 12y TLB TLB TLB TLB
nhiém
(%) CBTB (%) CBTB (%) CBTB (%) CBTB
1 QuéPhong 1 9 0 0 22,22 0,22 66,67 1,33 100 2,78
2 DaiNéng 1 9 0 0 22,22 0,22 66,67 1,56 100 3,22

3.2. Panh gia kha ning khang bénh kién ty nhién (bang 3) cho thiy, do sir
virus giong Qué Phong 1 trong didu dung cdy gidng sach bénh dé trong trong
kién tw nhién diéu kién ty nhién nén sau trong (ST) 5
thang ca gidong Qué Phong 1 va giéng d6i

Két qua danh gia kha ning khang , A N ons ¢
chung Dai Nong 1 van chua bi nhiém

bénh virus gidng Qué Phong 1 trong diéu
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bénh virus va t6i thang thir 10 ca 2 giébng hoa ban (do virus PMV) véi ty 1& 11,1%

moi bi nhiém bénh virus kham 14, vé qua

va bénh virus khac voi ty 1€ 11,1%.

Bdng 3. Ty I¢ bénh virus giﬁ'ng Qué Phong 1 (%) trong diéu kién tw nhién
(Qué Phong, Nghé An, 2021)

Bénh virus kham |4, vé qua

Bénh virus kham la Banh virus khéc

i héa ban (do virus PMV) (do virus PaLCuGDV)
STT  Tén giong
ST1 STS5 ST 10 ST1 STS ST 10 ST1 ST5 ST10
thang thang thang thang thang thang thang thang thang
1  Qué Phong 1 0 0 11,1 0 0 0 0 0 11,1
2 DPaiNong 1 0 0 11,1 0 0 0 0 0 11,1

Tir két qua danh gia kha nang khang
bénh Passiflora Vietnam virus va Papaya
leaf curl Guangdong virus cho thay mic
du gidng chanh leo méi Qué Phong 1 ¢6
mirc do nhiém bénh virus thap hon gidng
Pai Nong 1 nhung ca hai giong déu bi
nhiém bénh trong diéu kién 12y bénh nhan
tao, trc 1a khong cé kha nang khang
bénh. Do vay st dung cdy giébng sach
bénh dé trong 1a giai phap quan trong dé
han ché tac hai cua bénh virus.

4. KET LUAN VA DE NGHI

Trong diéu kién lay bénh nhan tao, ca
hai gibng Qué Phong 1 va Pai Nong 1
déu bi nhiém 2 loai virus pho bién va giy
tac hai 16n nhat trén chanh leo la
Passiflora Vietnam virus va Papaya leaf
curl Guangdong virus nhung giéng chanh
leo méi Qué Phong 1 ¢6 muc do nhiém
bénh 2,78 - 3,89%, thdp hon gidng Dai
Nong 1 (3,22 - 4,33%).

Trén dong rudng sau trong 10 thang
ca 2 gidng déu bi nhidm bénh virus véi ty
1€ 22,2%.

Pé han ché tac hai cta bénh virus can
st dung cdy gidng sach bénh va chdng tai
nhiém bénh trén dong rudng.

Loi cam on: NhOém tac gia xin cam on Bo
Nong nghiép va Phat trién néng thon da
tai tro' cho nghién ciu nay trong khuén
kho dé tai cdp Bé “Nghién ciru chon tao
giong chanh leo phuc vu cdc ving nguyén
liéu trong diém ddp iing nhu cau ndi tiéu
va xudt khau”
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6. Nguyén Thi Bich Ngoc, Nguyén Vin Liém, Nguyén Vian Viét, 2021. Quy trinh quan ly
Ha Minh Thanh, Nguyén Nam Duong, Pham tong hop sau, bénh giy hai chinh trén cay
Thi Dung, D5 Duy Hung, Ngé Thi Thanh chanh leo. Ban hanh kém theo Quyét dinh ciia
Huong, Vii Duy Minh, Nguyén Viét Hai, Cuc truong Cuc Bdo vé thuc vdt. 14 p.

ABSTRACT

Evaluaton of the virus resistance of new passionfruit variety Que Phong 1

Currently in Vietnam there are 6 species of viruses cause damage passion fruit
(Passiflora edulis Sims). In the artificial inoculation, both passion fruit varieties Que
Phong I and Dai Nong I were infected with 2 most harmful viruses, Passiflora mottle
virus belonging to the Potyvirus and Papaya leaf curl Guangdong virus belonging to
the Begomovirus, but the new passion fruit variety Que Phong. 1 has an infection rate
of 2.78 - 3.89%, lower than that of Dai Nong 1 (3.22 - 4.33%). In the field, after
planting10 months, both varieties were infected with viruses with the rate of 22.2%. To
limit the effects of viral diseases, it is necessary to use disease-free seedlings and
prevent re-infection in the field.

Keywords: Passion fruit, artificial inoculation, Papaya leaf curl Guangdong virus,
Passiflora mottle virus, Passiflora edulis Sims.
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KHAO SAT KHA NANG POl KHANG CUA XA KHUAN
POI VGI NAM Colletotrichum sp. GAY BENH THAN THU
HAI MANG CAU XIEM (Annona muricata Linn.)

Pinh Hoang Kha' va Lé Minh Tuéng*

1 Sinh vién nganh Bao vé thuc vét, Triong Dai hoc Cén Tho
2Khoa Néng nghiép, Trrong Dai hoc Can Tho

1. DAT VAN BE

Tai dong bang song Ctru Long, cay
ming cau Xiém (Annona muricata) dang
dugc trong phd bién vi chung dem lai
ngudn thu nhap 6n dinh cho néng dan,
dic biét 1a ¢ nhimng vung dat kém mau
md. Trong qua trinh canh tdc cdy mang
cau Xiém cling xuat hién nhiéu loai sau
bénh hai trong d6 dac biét chu y 1a bénh
than thu do ndm Colletotrichum spp. gay
ra. Bénh co thé tan cong & nhicu giai
doan phat trién cia cdy mang cau Xiém
tir khi cdy con trong vuon wom dén khi
cay ra la non, hoa, tréi non, trai gia, chin
va ngay ca ¢ giai doan bao quan, ton trir
sau thu hoach. Dé d6i pho voi bénh, nong
dan phai st dung sb luong 16n thube hoa
hoc din dén anh huong xdu dén moi
truong va suc khde cuia nguoi tiéu dung.
Vi thé viéc ap dung cic bién phéap sinh
hoc dé quan 1y bénh hai cay tréng néi
chung va bénh than thu noi riéng rat can
thiét. Nhidu nghién ctru cho thiy, xa
khuan c6 kha ning ddi khang voéi ndm
Colletotrichum spp. gay bénh than thu

Nguoi phan bién: TS. Nguyén Puc Cuong

* Tac gia lién hé: Imtuong@ctu.edu.vn

trén nhiéu loai cdy trong & dong bang
song Ctru Long nhu bénh than thu hai 6t
(Pd Vin Su vaLé Minh Tudng, 2016),
bénh than thu hai sen (Lé Minh Tuong va
D6 Vian Sir, 2016), bénh than thu hai xoai
(Lé Minh Tudng va Tran Qudc Phy, 2016),
bénh than thu hai gic (Lé Minh Tuong,
2014),... Do d6, nghién ctru va ung dung
xa khuén trong phong trir bénh than thu
hai cAy méang cau Xiém la rat can thiét va
co tinh kha thi.

2. VAT LIEU VA PHUONG PHAP
NGHIEN cUU

2.1. Vit lidu

- Nguoén ndm Colletotrichum sp.:
Dong nam Colletotrichum sp. (dong
Col. PH-HG) do Phong Thi nghiém
Bénh cdy, B6 mon Bao vé thuc vat,
Khoa NoOng nghi¢p, Truong Pai hoc
Can Tho cung cdp. Pay 1a dong nam
duoc thu thap tor mau bénh co triéu
ching cua than thu hai cidy méang cau
Xiém tai huyén Phung Hiép, tinh Hau
Giang va c6 kha nang gay bénh nang
nhat trong 10 dong phén lap dugc.
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- Nguén xg khudn: Mau dét duoc thu
trén cac vuon mang cau Xiém ¢ mot sd
tinh déng bang sdéng Ctru Long & d6 sau tir
10 - 20 cm. Céc mau dat sau khi thu thap &
nhimg vuon khac nhau duoc cho vao tung
tai nylon riéng va mang vé phong thi
nghiém tién hanh phan lap theo phuong
phép cua Hsu va Lockwook (1975).

2.2. Phuwong phap nghién ciru

2.2.1. Ddnh gid kha nang déi khdng ciia
xa khudn doi véi ndm Colletotrichum sp.
gdy bénh thin thw hai mang ciu Xiém
trong diéu ki¢n phong thi nghi¢m

* Tién hanh thi nghiém: Thi nghiém
dugc bd tri hoan toan ngau nhién véi 1
nhan t6 va 5 1an lip lai. Cac ching xa
khuan duge nudi cdy trong moi truong MS
trong 6 ngay, xac dinh mat s6 va chuyén
vé huyén phu xa khuan can ding la 10®
cfu/ml. Dong ndm Colletotrichum sp.
dugc nudi cdy trong mdi truong PDA
trong 6 ngay.

* Cdch thuc hién: Khoanh khuin ty
nam Colletotrichum sp. c¢6 duong kinh
Smm dugc dit vao gitra dia petri c6 chtra
10ml méi truong PDA. Khoanh gidy tham
c¢6 duong kinh 5mm duoc tam huyén phu
cac ching xa khuan thi nghiém va dugc
dat d6i ximg v6i khoanh khuan ty nim,
cach thanh dia lcm. O nghiém thirc doi
chung, khoanh gidy thdm tdm xa khuan
duoc thay bang khoanh gidy thdm tam
nudc cat thanh tring.

* Chi tiéu theo d6i: Do ban kinh vong
vo khuan & céc thoi diem 3, 4, 5 va 6
ngay sau khi bb tri thi nghiém.
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Tinh hiéu suat dbi khang & cac thoi
diém 3, 4, 5 va 6 ngay sau khi bé tri thi
nghi¢m theo cong thuc cua Palanayandi
et al. (2013):

HSbK (%) =
BKTNxk)/BKTNdc] x 100

Trong d6: BKTNdc: Ban kinh tan
nim ¢ nghiém thirc d6i ching.

BKTNxk: Ban kinh tan ndm ¢
nghiém thuc ching xa khuan.

[(BKTNdc -

2.2.2. Khd ndng irc ché sw hinh thanh
bao tir ndm Colletotrichum sp. ciia cac
chiing xa khudn trong diéu kién phong
thi nghiém

* Bé tri thi nghiém: Thi nghiém dugc
b tri hoan toan ngau nhién voi 1 nhan td
va 5 1an lap lai. Cac chung xa khuan dugc
nudi cdy 6 ngay trong mdi trudong MS,
x4c dinh mat s6 va chuyén vé huyén phu
xa khudn cin dung 1a 10® cfu/ml. Dong
nam Colletotrichum sp. dugc nudi cay
trén moi truong PDA trong 7 ngay.

* Tién hanh thi nghiém: Cho ba
khoanh khuéan ty nam Colletotrichum sp.
(duong kinh 5mm) vao binh tam giac
chtta 98 ml PDA long + 2ml huyén phu
xa khuan 10° cfu/ml. Sau d6 nuéi lic &
diéu kién nhiét do phong voi toc do 100
(vong/phut). O nghiém thic d6i ching,
thay huyén phu xa khuan bang nudc cat
thanh trung.

* Chi tiéu ghi nhdn: Xac dinh mat sd
bao tir ndm Colletotrichum sp. hinh thanh
& cac nghiém thirc tai bon thoi diém 3, 5,
7 va 9 ngay sau nudi lic.
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2.3. Xir 1y s6 liéu nhu: An Giang, Pong Thap, Hau Giang,
Séc Trang, Vinh Long va Thanh phé Can
Tho. Qua danh gia nhanh kha ning ddi
khang cta 98 chung xa khuan phén lap
v6i nam Colletotrichum sp. gdy bénh than
thu trén mang cAu Xiém d3 chon duge 18
. .. , . chung xa khuén thuc sy co kha nang dbi
3. KET QUA VA THAO LUAN khang tir d6 tiép tuc danh gia kha ning dbi
3.1. Kha niing ddi khang ciia xa khuin khang nam Colletotrichum sp. trong didu
dbi véi ndm Colletotrichum sp. gay  kién phong thi nghiém véi 5 lan lap lai.
Két qud danh gid khd nang doi khang
. L . thong qua ban kinh vong vo khuan

Ket qua phan 1ap duge 98 chung xa gy va hisu suit déi khang (HSPK)
khuan tir dat vuon trong mang cau Xiém o , A oo A
T N 5 N } ctua cac chung xa khuan thi nghiém dugc
¢ mot so tinh dong bang song Ciru Long trinh baty & bang 1 va bang 2.

Tat ca s6 lidu duoc xtr Iy bang phan
mém Microsofl Office Excel. Phan tich
bang phin mém théng ké qua chuong
trinh MSTATC véi phép thir Duncan.

bénh than thw hai cAy mang cau Xiém

Bing 1. Bdn kinh vong vé khudn (mm) thé hién kha néing doi khédng
cua cdc chiing xa khuan voi nam qua cdc thoi diém khdo sat

STT Chfmg Ban kinh vong vé khuan (mm) & céc th&i diém khao sat
xa khuan 3NSBT 4NSBT 5NSBT 6 NSBT
1 BT-VL.1 10,0" 5,6%" 4,69 2,8%
2 BT-VL.2 11,079 5,8% 6,2 4,6°
3 Cb-CT.1 9,8" 5,29" 3,8" 2,4°9
4 CL-DT.1 7,8¢ 56" 4,6 2,8°
5 VC-ST.1 8,4" 3,3 2,6% 2,4°9
6 HN-DT.1 13,6° 12,0 11,2% 10,4%
7 LV-DT.1 13,0® 10,0° 8,0° 7.4°
8 CT-AG.1 8,8% 4,69 2,4% 1,2"
9 TM-DT.1 12,4*¢ 9,4 6,0 1,6
10 AP-AG.1 12,0%¢ 11,8% 8,2 5,6°
11 CT-AG.2 8,6" 2,0¢ 4,4" 2,47
12 CT-AG.3 9,6 44" 2,8"k 1,0"
13 TM-DT.2 9,40%* 7,2% 4.4 3,4°
14 LV-DT.3 12,4*¢ 9,8° 8,0° 7,8
15 CT-HG.3 10,8*" 8,0° 7,8 6,9°
16 BT-VL.4 12,8%° 6,2 4,.4%" 1,2"
17 VC-ST.3 12,8%° 7,4% 6,2 1,6"
18 VC-ST.4 12,0*¢ 7,4% 5,0% 2,21
Mdre y nghia * * * *
CV (%) 11,85 10,97 19,76 13,96

Ghi chd: Céc s6 trong cting mot cot duoc theo sau boi mot hogc nhiéu chix céi giong nhau thi khang khéac
biét qua phép kiém dinh Duncan. *: Khéc biét & mirc y nghia 5%. NSBT: Ngay sau khi bo tri thi nghiém.
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- Bdn kinh vong vé khudn (BKVVK)
(bang 1): O thoi diém 3 ngay sau khi bd
tri thi nghiém (NSBT), ching xa khuan
HN-PT.1 thé hién kha ning d6i khang
cao théng qua BKVVK la 13,6 mm tuy
khong khac biét so véi cac chung LV-
bT.1, AP-AG.1, LV-DT.3, CT-HG.3,
BT-VL.4, VC-ST.3 va VC-ST.4 nhung
16n hon va khac biét c6 y nghia thong ké
so véi cac chung xa khuan thi nghiém con
lai (bang 1). Tai thoi diém 4NSBT, 2
chung HN-DT.1 va AP.AG.1 c6 BKVVK
cao nhat 1an luot 13 12,0mm va 11,8mm;
tiép theo 13 2 chung LV-PT.1 va LV-
DT.3 c6 BKVVK tuong tmg véi 10,0 mm
va 9.8mm tuy khong khac bi¢t so voi
ching TM-DT.1 nhung 16n hon va khac
biét c6 y nghia thong ké so véi cac ching
xa khuén thi nghiém con lai. Pén thoi
diém 5 NSBT, ching HN-DT.1 ¢6
BKVVK cao nhét 1a 11,2mm; ké dén 1a 4
ching LV-DT.1, AP-AG.1, LV-DT.3 va
CT-HG.3 véi BKVVK lan luot 1a 8,0
mm; 8,2mm; 8,0mm va 7,8mm 16n hon
va khac biét c6 ¥ nghia thong ké so voi
cac ching con lai. O thoi diém 6 NSBT,
ching HN-DT.1 van thé hién kha ning
d6i khang cao v6i BKVVK cao nhit la
10,4mm; ké dén 1a 2 ching LV-DT.1 va
LV-DT.3 ¢6 BKVVK lan luot la 7,4mm
va 7,8mm; tiép theo 1a 2 ching AP-AG.1
va CT-HG.3 ¢6 BKVVK lan lugt la
5,6mm va 6,9mm, lon hon va khac biét
c¢6 ¥ nghia thdng ké so vdi cac ching xa
khuén thi nghiém con lai.
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- Hiéu sudt doi khang (HSPK) (bang
2): O thoi diém 3NSBT, 2 ching xa
khuan HN-DT.1 va LV-DT.1 cho khd
ning d6i khang cao thé hién qua HSPK
cao nhat 1an luot 1a 48,04% va 46,39%;
ké dén 1a chung AP-AG.l c6 HSPK
38,14%, cao hon va khac biét c6 y nghia
thdng ké so voi cac ching xa khuan con
lai (bang 2). Tai thoi diém 4 NSBT, 3
chung HN-DT.1, LV-DT.1 va AP-AG.3
c6 HSPK cao nhat twong ung véi
60,57%; 58,28% va 60,00%; ké dén 1a
ching LV-DT.3 c6 HSDK 48,67% tuy
khong khac biét so véi chung CT-HG.3
(46,87%) nhung cao hon va khac biét co
¥ nghia thong ké so voi cac ching xa
khuén thi nghiém con lai. Sang thoi diém
5 NSBT, ching HN-DPT.1 van cho
HSPK cao nhat 1a 64,55%; ké dén la
chung LV-DT.1 véi HSPK 60,72%; tiép
theo 1la chung AP-AG.3 v6i HSDBK
57,37% va chung LV-DT.3 c6 HSDK
53,53% tuy khong khac biét so voi
ching CT-HG.3 (49,75%) nhung cao
hon va khac biét c6 ¥ nghia thong ké so
v6i cac chung con lai. Pén thoi diém
6NSBT, ching HN-DT.1 van thé hién
kha ning d6i khang cao véi HSPK cao
nhat 65,33%; ké dén 1a chung LV-PT.1
v6i HSPK 61,33%; tiép theo 1a 3 ching
AP-AG.3, LV-DT.3 va CT-HG.3 véi
HSDK lan luot 1a 56,89%; 57,798% va
56,83%, cao hon va khac bi¢t cd y nghia
thdng ké so véi cac ching con lai.
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Bing 2. Higu sudt doi khdng (%) ciia cdc chiing xq khudn
voi nam Colletotrichum sp. qua cdc thoi diém khdo sdt

Hiéu suét déi khang (%) & cac thoi diém khao sat

STT Ki hiéu

3NSBT 4NSBT 5NSBT 6 NSBT
1 BT-VL.1 20,00%" 32,00" 41,084 41,33
2 BT-VL.2 22,63% 31,439 41,079 44,00%
3 CH-CT.1 19,18™ 31,439 39,16%" 41,330
4 CL-DTA 10,93™ 32,00" 39,649 40,89"
5 VC-ST.1 16,70" 27,43 37,72 41,78%
6 HN-DT.1 48,042 60,57% 64,55° 65,33%
7 LV-DT.1 46,39% 58,282 60,72° 61,33
8 CT-AG.1 19,18™« 33,14%" 37,72 39,56%*
9 TM-BT.1 31,55% 44,00° 45,87° 40,009
10 AP-AG.1 38,14° 60,00% 57,37° 56,89°
11 CT-AG.2 15,05 21,14 34,37 34,677
12 CT-AG.3 19,17™ 29,14" 36,76 37,34"
13 TM-DT.2 23,30" 38,86 44,43 46,20%
14 LV-DT.3 32,37° 48,57 53,53° 57,78°
15 CT-HG.3 26,60 46,87 49,75% 56,43°
16 BT-VL.4 24,95%" 33,71°" 42,039 36,454™
17 VC-ST.3 29,90%% 37,71% 41,56 38,67%*
18 VC-ST.4 25,779 36,57% 40,60%" 36,445

Mtdre y nghia * * *
CV (%) 19,11 10,11 6,12 6,04

Ghi chdi: Cac s6 trong cling mét cot duoc theo sau boi mot hogc nhiéu chir cai giong nhau thi khdng khéac
biét qua phép kiém dinh Duncan. *: Khac biét & mirc y nghia 5%. NSBT: Ngay sau khi bo tri thi nghiém.

Nhin chung, qua két qua bang 1 va bang
2 cho thdy 5 ching HN-BT.1, LV-BT.1,
AP-AG.1, LV-DT.3 va CT-HG.3 thé hién
kha ning d6i khing cao voi nidm
Colletotrichum sp. gay bénh than thu hai
méang ciu Xiém voi ban kinh vong vo
khuin cao (bang 1) va hiéu sudt dbi
khéng cao (bang 2) va kéo dai dén thoi
diém 6 ngay sau khi bb tri thi nghiém.

3.2. Kha ning trc ché sy hinh thanh bao tir
nam Colletotrichum sp. ciia cic chiing xa
khuin trong diéu ki¢n phong thi nghiém

Kha nang @c ché sy hinh thanh bao tir
nam Colletotrichum sp. gy bénh than thu

trén mang cau Xiém cua 4 chung xa
khuan HN-PT.1, LV-BT.3, LV-BT.I,
AP-AG.1 va CT-HG.3 dugc trinh bay ¢
bang 3. Tai thoi diém 3 ngay sau khi nuéi
lic (NSNL), 2 chung xa khuan HN-DT.1
va LV-DT.3 thé hién kha ning e ché su
hinh thanh bao tir nAm cao véi log mat sb
bao tr ndm déu 13 0,00 (bao tu/ml), thap
hon va khac biét co y nghia thong ké so
v6i cac nghiém thirc con lai. Pén thoi
diém 5 NSNL, chung HN-DT.1 van thé
hién kha nang tc ché sy hinh thanh bao
tr ndm cao v6i log mat sb bai tir nAm thap
14 0,00 (bao tir/ml) thdp hon va khac biét
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¢6 ¥ nghia théng ké so v6i cac nghiém
thc con lai. Tuong ty & thoi diém 7
NSNL va 9 NSNL, ching HN-DT.1 luén

c6 log mat s6 bao tir nAm thap lan luot 1a
0,00 (bao ta/ml) & 7 NSNL va 2,78 (bao
ta/ml) & 9 NSNL.

Bing 3. Khd néing hinh thanh bao tir ndm Colletotrichum sp.
qua cdc thoi diém khdo sat

Log (bao tir/ml) qua cac thoi diém khao sat

STT Nghiém thirc
3 NSNL 5 NSNL 7 NSNL 9 NSNL
1 HN-DT.1 0,00° 0,00 0,00° 2,78
2 LV-DT.3 0,00° 2,75° 2,85° 3,20°
3 LV-DT.1 2,30° 2,45° 3,17° 3,51°
4 CT-HG.3 2,89° 3,62° 378" 3,09°
5 AP- AG.1 2,70° 2,99¢ 3,30° 3,63°
6 Déi chirng 4,20° 4,55% 4,69° 4,912
Mtre y nghia * * * *
CV (%) 3,18 3,83 3,11 1,58

Ghi chd: Trong ciing mot cot cac chir theo sau giéng nhau khéng khac biét v nghia qua phép thir Duncan.
*: Khac biét y nghia thong ké & muc 5%. NSNL: Ngay sau nudi lac.

Tom lai, qua két qua thi nghiém cho
thiy chang xa khuan HN-DT.1 thé hién
kha ning d6i khang cao véi nam
Colletotrichum sp. gay bénh than thu hali
mang cau Xiém thdng qua ban kinh vong
vd khuan cao (bang 1), hiéu suat doi
khéng cao (bang 2) va mat s6 bao tir nim
hinh thanh thap nhat (bang 3). Kha ning
d6i khang cua xa khuan dbi véi nim gay
bénh than thu hai cdy trong ciing da duoc
cong bb qua nhiéu nghién ciu trude day,
két qua nghién cau cua Shimizu et al.
(2009) da cho thiay chung xa khuan
Streptomyces sp. MBCu-56 c6 kha nang
rc ché sy phat trién cia khuan ty ndm
Colletotrichum orbiculare gay bénh than
thu trén dua leo trong diéu kién phong thi
nghiém. Bén canh d6, Lee et al., 2011 cho
rang ching Streptomyces sp. A1022 cho
hi€u qua cao trong phong tri bénh than thu
trén 6t do nam C. gloeosporioides gay ra.
Lé Minh Tudng va Tran Quéc Phu (2016)
cling d3 tuyén chon dwoc mét s6 ching
xa khuan c6 kha ning ddi khang cao véi
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nam Colletotrichum sp. gay bénh than thu
trén xoai.

4. KET LUAN VA PE NGHI
4.1. Két luan

- Niam (05) chung xa khuan HN-
bT.1, LV-DT.1, AP-AG.1, LV-DT.3 va
CT-HG.3 thé hién kha ning ddi khang
cao voi ndm Colletotrichum sp. gay bénh
than thu hai mang cau Xiém trong diéu
kién phong thi nghiém

- Chung xa khuan HN-DT.1 thé hién
kha ning trc ché sy hinh thanh bao tir nAm
cao thong qua log mat s6 bao tir thap nhat
trong sb 5 chiing xa khuan thi nghiém.

4.2. Pé nghi

Tiép tuc danh gia kha nang phong tri
cia chung xa khuan HN-DT.1 d6i véi
bénh than thu hai mang ciu Xiém do ndm
Colletotrichum sp. giy ra trong diéu kién
nha ludi.



Dinh Hoang Kha va ctv.
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ABSTRACT

Evaluation of antagonistic activity of actinomycetes isolates on Colletotrichum sp.
causing anthracnose disease on Soursop (Annona muricata)

The objective of this research was to find out the actinomycetes islates capable of
inhibiting the growth and sporulation of Colletotrichum sp. fungus causing anthracnose
disease on Soursop. There are 18 of 98 actinomycetes isolates in total presented
antagonistic activity against Colletotrichum sp. and among these, 5 actinomycetes
isolates HN-DT.1, LV-BPT.1, LV-DT.3, AP-AG.I and CT-HG.3 showed hightly
antagonistic ability with the radiuses of inhibition zones reaches 10.4mm; 7.4mm,
7.8mm; 5.6mm and 6.9mm, respectively and antagonistic effect reaches 65.33%;
61.33%, 57.798%, 56.89% and 56.83%, respectively at 6 days after testing. On the
other hand, the ability of inhibiting sporulation of Colletotrichum sp. by 5
actinomycetes isolates (HN-DT.1, LV-DT.1, LV-DT.3, AP-AG.l and CT-HG.3) was
conducted in Laboratory condition with 5 replications. The result showed that HN-DT. 1
isolate had the highest inhibition effecicacy with the lowest log conidia concentration
reaches 2.78 (spores/ml) at 9 days after testing.

Keywords: Actinomyces, anthracnose disease on Soursop, Colletotrichum sp.,
antagonistic activity, inhibiting sporulation.
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TOI UU HOA BIEU KIEN NUOI CAY DE KiCH THICH KHA NANG
TAOBAO TU CUA VI KHUAN DOl KHANG Bacillus subtilis ST-14
PHONG TRI BENH BAC LA LUA

Bi Trudng Giang', Nguyén Quang Tién', Nguyén Dac Khoa™

Y vien Nghién ctru va Phét trién Qéng nghé Sinh hoc,
Truong Pai hoc Can Tho
* Tac gia lién hé: ndkhoa@ctu.edu.vn

TOM TAT

Bacillus subtilis ST-14 la vi khudn doi khang dwoc phan ldp tie ddt rugng lia tinh
Soc Trang co kha nang phong trir bénh bac la lua. Két qua sir dung ma trdn Plackett-
Burman dé sang loc cdc yéu té ¢6 anh hwong dén qud trinh tao bao tir cua vi khudn ST-
14 cho thdy glucose, KH>POy va thoi gian nudi cdy la ba yéu té chinh. Gid tri ciia cdc
yéu té nay dwoc toi wu héa bang cdch ket hop phu“ong phadp ddp g bé mdt (Response
Surface Methodology) va phwong dn cau triic ¢é tam (Central Composite Designs). Két
qua gid tri 16i wu cia glucose la 7g/L, KH,PO, la 3g/L va thoi gian nudi cdy la 72 gio.
MGt s6 bao tir dat 3,02 x 10° CFU/mL khi dp dung cdc gid tri ndy.

Tw khoa: Bacillus subtilis, bac ld, bao tu, lua, ma tran Plackett-Burman, phwong an
cau truc co tam, phuong phap dap vng bé mat.

1. PAT VAN P 2018); san xuit probiotic hay vi khuan
' dbi khang sinh hoc trong linh vuc y té
(Monteiro et al., 2005); sinh ra cic chit
hoat dong bé mat ung dung trong hoa
dau, thyc pham va cong nghiép my pham
(Pereira et al., 2013). M6t trong cac 1y do
B. subtilis dugc quan tdm nghién ctru la
kha nang hinh thanh nd1 bao tr
(endospore) gitip vi khuin ton tai khi
trong thoi gian dai. Nghién ctru nay dugc
thuc hién dé tim ra méi trudng nudi cdy
t6i wu, rat ngan thoi gian tao bao tir cia
B. subtilis. Trong nghién ctru nay, cac yéu
t6 trong moi trudng nudi cay vi khuan
B. subtilis dugc sang loc bing ma tran
Plackett-Burman (Plackett va Burman,
1946) va ti wu hoa theo phuong phap bé

Vi khuan chi Bacillus 1a dbi tuong
dugc nghién ctru tur lau boi kha nang ng
dung duoc vao nhiéu linh vuc trong cudc
song. Trong d6, Bacillus subtilis dugc tmg
dung nhiéu trong cac linh vuc nhu phong
tri bénh hai trén lua da dugc khao sat boi
nhom Nghién ctru Bénh cady thudc Vién
Nghién ctru va Phat trién Cong nghé Sinh
hoc, Trudong Pai hoc Can Tho (V6 Thi
Phuong Trang, 2013; Nguyén Ding Ngoc
Giau, 2014; Nguyén Hoang Thong, 2014;
T6 Anh Khoa, 2014; Hang Anh Tai,
2015; Nguyén Mong Huyén Trang, 2015;
Tran Kim Thoa, 2015; Nguyén Ngoc Loc,

Nguoi phan bién: TS. Nguyén Puc B
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mit dap tng (RSM) - phuong 4n cau trac
c6 tam (CCD), lam tién d€ cho céc thi
nghiém str dung bao tir vi khuan B. subtilis.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vat ligu

Vi khuan Bacillus subtilis ST-14
dugc phan 1ap tai huyén My Xuyén, tinh
Soc Trang (Tran Kim Thoa, 2015) va
dugc nhom Nghién ctru Bénh cay thudc
Vién Nghién ctru va Phat trién Cong nghé
Sinh hoc, Trudng Pai hoc Can Tho cung
cap. Cac loai hoa chit dung cho khao sat
yéu t6 anh huoéng: Glucose, Peptone,
Yeast extract, MgSO,4.7H,0, MnCl,.4H,0,
KH,POy, (NH4)2SOq, CaCl,.2H,0,
FeS0O,.7H,0, ZnS0O,4.7H,0.

2.1.1. Chudn bi vi khuén, xdc dinh mat
s0 té bao va mdt sé bao tiv vi khudn

Vi khuan B. subtilis ST-14 dugc nuéi
cdy trén dia moéi truong nutrient agar
(NA) (Shivaji et al., 2006). Sau 48 gio, mot
loop khuan lac B. subtilis dugc ching vao
binh tam gidc c6 chira 100 mL dung dich
nutrient broth (NB), u lic ¢ toc do 130
rpm, 30°C trong 24 gid dé tao ching gbc.

2.1.2. Chudn bi méi trwong nudi cdy bao t

Glucose duogc loc béng mang loc vi
khuan dé tranh hong. MnCl, va CaCl,
duoc chuin bi dang dung dich khu trung
riéng dé tranh két tiia véi cac mudi c6 goc
8042'. Cac thanh phﬁn moi truong khac
duoc hoa tan vao nude cat, khi trung &
121°C, 1 atm trong 30 phut, sau do dé
ngudi va bd sung glucose, MnCl, va
CaCl,. Mudi mililit huyén phu vi khuan
dugc cho vao tii nylon vo trung chtra
90mL méi truong (ti 1¢ ching khuan

10%), cot ki, 1ac 0 & téc d6 130rpm, 30°C
va thoi gian tily mdi nghiém thic.

2.1.3. Phwong phdp xir li bao ti va dém
mdt so bao tw

Mat s6 bao tor duoc xac dinh bﬁng
phuong phép trai dém huyén phu bao tir.

Huyén phu bao tir duoc chudn bj bing
cach dun cach thuy huyén phu vi khuan &
80°C trong 20 phat, phuong phap soc
nhiét tao diéu kién cho té bao sinh dudng
chuyén vé dang bao tir trong dung dich, rdi
moi pha lodng va trai dém (Posada-Uribe
et al., 2015). bia dugc 1t ¢ nhiét d¢ phong
(26 + 2°C) trong 48 gio 10i tién hanh dém
khuan lac, 1ap lai ba lan.

Cach dém khuan lac: Pém tat ca
khudn lac don moc trén mdi truong,
chon nhitng dia petri c6 sb khuan lac
thda diéu kién tlr 30 dén 300 dé tinh mat
s6 vi khuan c6 trong huyén phu ban dau
theo cong thuec:

A
M =
VX (nl +0,In2+0,0In3) xd

Trong do:

M 14 mat s6 vi khuan/bao tir (CFU/mL);
d 1a hé sb pha loang thir nhat; A 1a tong s6
khuan lac dém duoc; V 1a thé tich huyén
phu vi khuan cho vao mdi dia (V = 30uL);

nl, n2, n3 lan luot 1a sé dia duge chon
dém & cac ndong do pha loang lién tiep.

2.2. Thiét ké ma tran Plackett-Burman
va phuwong phap RSM-CCD

Thi nghiém dugc thiét ké theo ma tran
Plackett-Burman (Plackett va Burman,
1946) v6i 11 yéu té va 12 nghiém thuc.
Mirc dudi (-1) va trén (+1) cta 11 yéu td
duoc liét ké trong bang 1.
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Bing 1. Céc yéu té trong ma trgn Plackett-Burman

Yéu té Mdrc
Ky hiéu Tén yéu té Dwéi (-1) Trén (+1)
A Glucose (g/L) 2 15
B Peptone (g/L) 3 15
C MgS04.7H20 (g/L) 0,2 0,5
D MnCl,.4H20 (g/L) 05 2
E Yeast extract (g/L) 5
F KH2PO4 (g/L) 5
G (NH4)2SO4 (g/L) 0,5 2
H CaCl,.2H,0 (g/L) 0,5 1
| FeSO, 24 uyM (mL/L) 0 5
J ZnS04 30 M (mL/L) 0 5
K Thai gian nudi cay (gidr) 48 72

Ma tran duogc thiét ké, phan tich va
tinh toan bang phan mém Design-Expert
(phién ban 10.0.1.0, Copyright©2016, Stat-
Ease Inc., USA). Hé s6 anh huong (E) cia
yéu t6 thtr i dugce tinh bang cong thirc:

12
E = r=1 Yir
! N-1
~ Trong do: E 1a hé s6 anh huéng cia
yeu t0; i 1a so th tu cua yéu’té;’r la} SO
tha tu cf;a nghiém thlrl'Cq; Nlasoyéuto; Y
la mat so bao tir vi khuan.

Téi wu héa moi trwong bang phwong
phdp Bé mt ddp itng (Response Surface
Methodology) - Phwong dn Ciu triic cé
tam (Central Composite Design)

Muc ti€u cua thi nghiém la tdi wu
dugc 3 yéu to chon ra tir thi nghiém sang
loc bing ma trdn Plackett-Burman la
glucose, KH,PO,4 va thoi gian nudi ciy,
dong thoi theo doi su tuwong tac giita
ching. Trong bang 2, ba yéu t6 anh
hudng chinh duoc xac dinh gia tri toi uu
va duogc nghién ctru ¢ 5 muic (-a, -1, O,
+1, +a) bang phuong phap Bé mit dap
mg, két hop phuong an Cau trac c6 tam
(CCD) gdm 20 thi nghiém.

Bing 2. Nong dp cdc yéu to trong thi nghiém toi wu héa RSM

Yéu té Murc
Ky hiéu Tén yéu té -a -1 0 +1 +a
X1 Glucose (g/L) 4,61 7 10,5 14 16,39
X2 KH2PO4 (g/L) 1,98 3 45 6 7,02
X3 Thoi gian nudi cay (giy) 39,82 0,2 60 0,5 80,18

Tur két qua thuc nghiém, phan mém
s€ dua ra mo hinh dap ung cia ba yéu to
do1 véi mat so bao tir vi khuan. Ham dép
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ung dugc chon la mat ) béo‘tfr
(CFU/mL), duoc mdé hinh hoa bang
phuong trinh hoi quy da thuc dang:
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Y = Bot+ ZPixi+ ZBinin + XBii Xi2

Trong do: Y la ham muc tiéu; B, la
hé sé tu do; Bi la hé s6 anh huong cua
yéu t6 i; Bu la h¢ s6 anh hudng tuong tac
ctia hai yéu té i va j; Bii 1a hé sd anh
hudng bac hai.

2.3. Kiém dinh mé hinh trén thye té

Dua vao két qua thuc nghiém thu
dugc tir thi nghiém theo RSM-CCD, phén
mém Design-Expert 10.0.1.0° phan tich va
dé xuét cac giai phap dé thu dugc mat so
bao tir B. subtilis cao nhat dira trén ba yéu
t6 khao sat. Sau d6 thi nghiém kiém dinh
md hinh dugc thyc hién, 13p lai ba lan.

2.4. Xir 1y 6 ligu

Phuong sai (ANOVA), hé sO cla
phuong trinh h01 quy va dé xudt giai phap
cho mé hinh t6i wu hoa dugc phan tich va
tinh toan bang phan mém Design-Expert
(phién ban 10.0.1.0, Copyright©2016,
Stat-Ease Inc., USA).

3. KET QUA VA THAO LUAN

3.1. Anh huwéng ciia mot sb6 yéu té dén
mat so bao tir B. subtilis ST-14 trén moi
trwong nudi cay

Két qua mat sé bao tir B. subtilis thu
dugc sau khi thuc hién thi nghiém nam
trong khoang tir 2,32 x 10* dén 3,05 x 10°
CFU/mL (bang 4). Két qua phan tich
phuong sai (ANOVA) dugc trinh bay
trong Béng 3, v61 p-value ciia mo hinh la
0,0456, R dat 0,9897 cho thay mo hinh
¢6 y nghia théng k& véi do tin ciy cao.
Céc yéu to anh huong dén qua trinh hinh
thanh bao t& dugc chon la glucose,
KH,PO, va thoi gian nudi cdy voi p-value
lan Iuot 1a 0,0149; 0,0301; 0,0184 (<0,05)
(bang 3). Hai yéu t6 1a glucose va
KH,PO, ¢ hé sb anh huong am, 1an luot
la -0,70 va -0,48; cho thdy glucose va
KH,PO, anh huong ¢ muc dudi dén qua
trinh tao bao tir. Trong khi ciia yéu td thoi
gian nudi cdy mang gia tri hé s6 anh
huong 1a duong (0,62), nén anh hudéng &
muc trén.

Bing 3. Mirc dj anh hwéng ciia mét so yéu té dén mdt sé bao tir ciia B. subtilis ST-14
trong thi nghiém sang loc Plackett-Burman

iz Murc Mtrc do anh hwéng
Yéu to

Dwéi (-1) Trén (+1) Anh huéng p-value
M6 hinh 0,0456*
A Glucose (g/L) 2 15 -0,70 0,0149*
C MgS04.7H,0 (g/L) 0,2 0,5 -0,15 0,2241
D MnCl.4H,0 (g/L) 0,5 2 -0,17 0,1893
E Yeast extract (g/L) 1 5 0,14 0,2525
F  KH2PO4(g/L) 1 5 -0,48 0,0301*
H CaCl..2H.0 (g/L) 0,5 1 0,30 0,0726
| FeS042,4 uM (mL/L) 0 50 0,20 0,1487
J  ZnS0O4 3 uM (mL/L) 0 50 -0,33 0,0626
K Théi gian nudi cay (gio) 48 72 0,62 0,0184*

R® 0,9897

CV (%) 2,63

* C6 y nghia ¢ do tin cay o = 0,05.

Chu thich: Sé liéu dwoc chuyén vé dang logarit truéc khi xi 1y.
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Bing 4. Két qua sang loc yéu té anh hwéng bang ma trin Plackett-Burman

Nghiém Cac yéu to Mat sé bao tor
thirc A B C D E F G H | 3 K (x10°CFU/mL)
1 150 150 02 20 50 50 05 05 O 50 48 0,023
2 20 150 05 05 50 50 20 05 0 0 72 1,400
3 150 30 05 20 10 50 20 10 O 48 0,059
4 20 150 02 20 50 10 20 10 50 O 48 3,050
5 20 30 05 05 50 50 05 10 50 50 48 0,343
6 20 30 02 20 10 50 20 05 50 50 72 0,656
7 150 30 02 05 50 10 20 10 O 50 72 0,703
8 150 150 02 05 10 50 05 10 50 0 72 0,110
9 150 150 05 05 10 10 20 05 50 50 48 1,530
10 20 150 05 20 10 10 05 10 0 50 72 0,638
11 150 30 05 20 50 10 05 05 50 0 72 0,726
12 20 30 02 05 10 10 05 05 O O 48 1,030

Trong ba yéu té anh hudng trén,
glucose dugc nghién clru va nhan dinh vé
mirc dd qua nhiéu nghién ctu. Luong du
ctia glucose co tac dong uc ché dén qua
trinh kich hoat bao tir hda cua B. subtilis
(Yamashita et al., 1989), Chibazakura et
al. (1991) ciing tng ho két qua do vi cho
thiy & glucose nong do 2% giy trc ché dén
promotor P (sporulation specific promotor),
nhung promotor P, (vegetative promotor)
thi khong bi anh hudng. Hai promotor Py
va Ps 1a hai promotor riéng biét phién ma
cho gene spoOA. Gene spo0OA la gene ma
hoa cho protein Spo0OA, dong vai tro la
nhan t6 diéu hoa cac qua trinh kich thich
ndi bao va ngoai bao; va cling l1a nhan tb
quyét dinh té bao bat ddu qua trinh bao tir
hoa (Grimshaw et al., 1998). Theo
Monteiro et al.(2014) ciing cho rang nong
d6 glucose & mirc 20 g/L giy trc ché qua
trinh hinh thanh bao t&r, mic du tong mat
s6 té bao sinh dudng dat mic cao. Két
qué thi nghiém twong ddi phii hop vai cac
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cong bo trén khi ndng d6 glucose mang
gi4 tri anh hudng am (-) va ndng d6 khao
sat & muc 2g/L dén 14g/L. Mic du luong
du glucose c6 kha ning gdy tc ché qua
trinh bao tr hoéa nhung Jolliffe et
al.,(1981) chi ra rang glucose c6 tac dung
trach xu hudng ty tiéu huy cua té bao &
cudi giai doan tang truong cua vi khuan.

O cac nghién ctru twong dong, yéu td
thoi gian thuong khong duoc dua vao sang
loc  Plackett-Burman  (Sreekumar va
Krishnan (2010); Posada-Uribe et al.
(2015); Vi Thanh Thao et al. (2018)).
Tuy nhién két qua cho thay rang thoi gian
nudi ciy ciing c6 anh huéng quan trong
dén mat sb bao tir thu duoc. Minh et al.
(2011) cong bd két qua vé su anh hudng
ctia viéc thay doi thanh phan méi truong
nuoi céy, pH, nhiét do, tbc d0 suc khi
cling anh huong dén thoi gian hinh thanh
bao tr ¢ B. subtilis ATCC31324. Thoi
gian tiéu chuan 1a 3 ngay, tvong duong
72 gid trong diéu kién 37°C, pH 8.0 va do



Bi Trwong Giang va ctv.

hoat dong nudc (water activity) cao trong
moi trudng Nutrient Broth tiéu chuén.
Nhung khi giam tdc do suc khi thi can
dén 8 ngay dé bao tir phat trién hoan toan
(mét s6 dat twong dwong vai thi nghiém
tiéu chuan & muc 10° bao ti/mL).

Yéu t6 anh huéng thir ba theo thi
nghiém sang loc Plackett-Burman Ia
KH,PO,. KH,PO, 1a mot hop chat vo co
cau thanh tir hai gbc ion 1a K* va [H,PO,]
va ca hai gbc nay déu dong gop dén qua
trinh sinh trudng cling nhu tao thanh bao
tr & vi khuan B. subtilis. Nester et al.
(1995) dé cap dén vai tro cta phosphorus
trong viéc hinh thanh nucleic acid,
phospholipid va nhan t6 chinh tong hop
nang luong ATP cua té bao va ca ATP du
trit trong 161 bao tir thudng duoc cung cap
& dang hop chat mudi nhu K,HPO, hay
KH,PO,. El-Bisi et al. (1955) thtr nghiém
diéu kién bao tir hoa va ti 1¢ nhiét do gay
chét cta ching vi khuidn Baillus
coagulans var. thermoacidurans, cho thay
sy anh huong tuong tac gitta KH,PO,,
thoi gian nudi cdy va pH ban dau ciia moi
truong nudi cay dén sy ti 1é séng ciia bao
tar. Nhu 1a ¢ nong d6 KH,PO, 0,5%, pH
5,5 thi ti 1& bao tir thu duoc xap xi 90%.
Tuy nhién khi ting néng d6 KH,PO, Ién
2%, trong moi truong pH 5,5 thi ti I¢
giam con 10%, trong thoi gian nudi cdy 1a
3 ngay.

Trong cic yéu td chinh khao sat thi
yeast extract c6 hé sd anh huéng thip
nhit 13 0,14. Cho thiy sy dong gop cua
yeast extract vao viéc kich thich kha nang
tao bao tir cua B. subtilis ST-14 khong
ndi troi hon ba yéu t6 anh huong chinh 1a
glucose, KH,PO, va thoi gian nudi ciy.
Diéu nay ciing pht hop véi cong bd trude

d6 cua Posada-Uribe et al. (2015) vé kha
ning kich thich t& bao sinh dudng nhan
mat s6 cao cla yeast extract, nhung
khong dong gop cho qua trinh tao bao tir
trén chung B. subtilis EA-CB0575.

Két qua ciing cho thiy thém rang &
mdi chung B. subtilis dugc phan lap &
nhirng noi khac nhau lai ¢c6 hanh vi khac
nhau trong qua trinh tao bao tir, chi phdi
boi su da dang cua hé thong tin hiéu
rap-phr trong bd gene cua cac chung
B. subtilis khac nhau (Mutlu et al., 2020).
Theo Shi, F., & Zhu, Y. (2007) cong bd
rang (NH,),SO,, tinh bot bip (corn flour)
va MgS0j, 13 ba yéu té chinh, anh huong
nhit dén qua trinh tao bao tir cia B. subtilis
chung QHD-1-1 (ching dugc phan 1ap tur
bé mit cua qua tdo ¢ ngoai 6 Qinhuangdao,
Trung Quéc. Ching ndy c¢6 kha ning kiém
soat nhiéu bénh trén cay trong). Thi nghiém
cta Shi, F., va Zhu, Y. (2007) ciing bd tri
khao sat voi glucose, KH,PO4. Theo Vi
Thanh Thao et al. (2018) v&i ching
B. subtilis KP3 duoc phan 1ap tir miu dat
& Krongpa, Gia Lai vi c¢6 cac dic diém
probiotic ¢6 loi thi dap tGng t6t vi mat ri,
ammonium citrate va MnCl, trong qué
trinh hinh thanh bao tu.

3.2. Két qua téi wu héa méi truwong
bing phwong phip B¢ mit diap ung
(Response Surface Methodology)

Trong thi nghiém tdi wu héa, mirc
trén va mirc dudi cua glucose va KH,PO,
da duoc didu chinh so véi thi nghiém
sang loc dé phu hop véi thuat toan phan
mém va dam bao su chinh xac hon, véi
glucose 1a tir 7 d&én 14g/L va KH,PO, 12 3
dén 6g/L.
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Két qua téi wu hoa dat tir 7,5 x 10
dén 3,67 x 10° CFU/mL bao tir. Gia tri
cao nhét & nghiém thirc c6 gia tri glucose
(g/L), KH,PO, (/L) & mirc thap lan lugt
1a 7g/L va 3g/L va thoi gian nudi ciy
(gi0) & murc cao la 72 gio.

Sau khi tién hanh phan tich thuc
nghiém RSM-CCD tim ra dugc phuong
trinh hdi quy tién doan, phuong trinh da
thirc bac hai duoc xac dinh nhu mot
mo hinh dé tién dodn mat sd bao tu
vi khuan:

Y =-3113,1 - 110,9%;+ 226,8%, + 132,8X3 - 27,5%,° - 0,6X3° + 32,6X1X5 - 6,8XoX3

V6iY 1a mat sb bao tir (CFU/mL), x,
X2, X3 lan luot 1a glucose (g/L), KH,PO,
(g/L) va thoi gian nudi cay (gio).

Két qua phan tich phuong sai
(ANOVA) dugc trinh bay trong bang 5,
v6i F-value cia mo hinh 1a 3,10 cho thay
mo hinh c¢6 y nghia théng ké va p-value

ctia mé hinh thé hi¢n chi c6 4,64% co hoi
dé F-value ctia mé hinh xay ra do su
nhiéu. D chinh xic thich hop AP
(Adequate precision) 1a 7,522 16n hon 4,
diéu d6 ching t6 tin hiéu da du dé su
dung cho diéu huéng khong gian thiét ké
t61 vu hoa mat sd bao tir vi khuan.

Bing 5. Phén tich phuong sai ANOVA trong thi nghi¢m t6i wu héa
theo phwong phdp ddp iing bé mit (RSM) - Phwong dn céu triic c6 tim (CCD)

Trung binh

Téng binh phwong  df binh phuong F-value P-value

M@ hinh 1,75 x 10° 9 1,94 x 10° 3,10 0,0464*

x1 - Glucose 2,46 x 10° 1 2,47 x 10° 3,93 0,0754

X2 KHaPOy4 2,32 x 10° 1 2,32 x10° 3,71 0,0829

x3. Thoi gian nudi cay 7,46 x 10° 1 7,46 x 10° 11,91 0,0062*
X1Xa 2,34 x 10° 1 2,34 x 10° 3,74 0,0820

XoXa 1,20 x 10° 1 1,20 x 10° 1,92 0,1964

X’ 5,52 x 10* 1 5,53 x 10 0,88 0,3698

Xa® 9,90 x 10* 1 9,90 x 10" 1,58 0,2373

Ghi chu: * C6 y nghia & d6 tin cay a = 0,05.

Sy twong tac cta 3 yéu t6 v6i nhau va
su tuong tac theo tung cap duoc thé hién
trong biéu d6 bé mat dap tmg (hinh 1).
Md&i mo hinh khéng gian ba chiéu thé
hién hai trong ba yéu té khao sat, yéu t6
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con lai dugc c¢b dinh. Glucose va
KH,PO, thé hién sy anh huéng & mic
thap, l1an luot 1a 7g/L va 3g/L. Bén canh
d6, thoi gian nudi cdy nam & muc gia tri
cao la 72 gio.
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w3 B: KH2PO4 (g/L)

60
C: Time (h)

Hinh 1. Bé mat dap trng mat s6 bao tir B. subtilis ST-14.
M6 hinh thé hién sw twong tac cia hai trong ba yéu t6 dén mat sé bao tir,
trong khi gia tri ciia yéu té thir ba dwoc giir & mirc c6 dinh

|. Twong tac gitra ndng d6 glucose (A) va ndng d6 KH,PO, (B) (v&i thoi gian nuéi cay ¢cb dinh & mirc cao
nhét 14 72 gi®); Il. Twong tac gitra ndng d6 KH,PO, (B) va thoi gian nubi cay (C) (v&i ndng d6 glucose
cb dinh & mirc thdp nhat 13 7 g/L)

3.3. Két qua thi nghiém kiém dinh

Phan mém Design-Expert 10.0.1® d¢
xuat mo du doan mat sb bao tir vi khuan
dat mirc cao nhit (2,9 x 10° CFU/mL) ¢
cac gia tri cac yéu to lan luot 1a glucose

7g9/mL, KH,PO,4 3g/mL va thoi gian nudi
cay 1a 72 gio. Két qua mat s6 bao tir trung
binh 14 3,02 x 10° CFU/mL (bang 6),
tuong thich két qua du doan tir d& xuat
ctia phan mém.

Bing 6. Két qua kiém dinh mé hinh

Lan lap lai 1

2 3 Trung binh

Mat sé bao tr (CFU/mL) 3,05 x 10°

2,08 x 10° 3,04 x 10° 3,02 +0,04x10°

Mot s6 yéu té anh hudng ngoai
pham vi nghién ctru dén mat sé bao tir
dugc dé cap boi Baweja et al. (2008),
Mazas et al. (1997), Minh et al. (2008
va 2011) nhiét d6 1, do hoat dong nudc
anh huong quan trong dén qua trinh
sinh trudng va tao bao tir cua B. subtilis.
Két qua tir E1-Bisi et al. (1955) cho thay
1 sy anh hudéng 16n cua pH ban dau

trong mdi twong quan voi thoi gian nudi
cdy va néng d6 KH,PO, can dung. Su
suc khi (aeration) va quéa trinh lic
(agitation) két hop theo ti 1& co6 anh
huong quan trong dén qua trinh tao bao
tir cua B. subtilis (Posada-Uribe et al.,
2015). Nhirng yéu t6 kho kiém soét trén
quy mo binh tam giac, nén chi khdo sat
trén quy mo binh 1én men.
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4. KET LUAN

Str dung Ma tran Plackett-Burman c6
thé sang loc dugc cac yéu td anh huong
quan trong nhung giam thiéu s6 lwong thi
nghiém. Két hop voi phuwong phap Bé
mit dap tng (RSM) c6 thé téi wu hoa
dugc mot sb yéu td anh huong dén su
hinh thanh va quéa trinh nhan mat s vi
khuan B. subtilis.

Pé tai sang loc dugc ba yéu t6 anh
huéng dén qua trinh hinh thanh bao tir
cua vi khuan B. subtilis ST-14 va muc do
t6i wu cia glucose 1a 7g/mL, KH,PO, 1a
3g/mL va thoi gian nudi ciy la 72 gio. C6
thé sir dung trong viéc nudi cay kich thich
tao bao tu trong phong thi nghiém ¢ quy
mo binh tam gidc. Két qua nghién ctru 1a
tién dé dé nghién ctru cac yéu to tiép theo
nhu pH, do suc khi va tdc do lic ¢ quy
mo binh 1én men, ciing nhu hiéu qua doi
khang va giam bénh cua t& bao sinh
dudng dugc sinh ra tor cidc bao tor vi
khuan B. subtilis ST-14.
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ABSTRACT

Optimization of culture conditions to stimulate sporulation of the antagonistic

Bacillus subtilis ST-14 against rice bacterial leaf blight

The antagonistic Bacillus subtilis ST-14 isolated from a rice field in Soc Trang
Province of Vietnam could reduce rice bacterial leaf blight. Using the Plackett-Burman
matrix, glucose, KH,PO, and culture duration were found to be the major factors having
impacts on the sporulation of ST-14. The values of these three factors were optimized
using the Response Surface Methodology (RSM) combined with the Central Composite
Designs (CCD). Optimal values of glucose, KH,POy and culture duration were 7 g/L, 3
/L and 72 h, respectively. Spore density was 3.02 x 10° CFU/mL using these values.

Keywords: Bacillus subtilis, bacterial leaf blight, Central Composite Designs,
Plackett-Burman matrix, Response Surface Methodology, rice, sporulation.
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TOM TAT
Vi khudn déi khang Bacillus pumilus TG-71 va Bacillus aerophilus HG-33 ¢6 kha
nang gitip giam bénh bac 1é lia (chdy bia 1) do vi khudn Xanthomonas oryzae pv.

oryzae gdy ra. Hai ching vi khudn nay khéng doi khdang lan nhau khi thwc hién phirong

phdp dong nuéi cdy trén cung dia thach. Két qud khdo sat kha néing gitip gidm bénh

trong diéu kién nha lwdi ciia hon hop huyén phii hai chiing vi khudn TG-71 va HG-33 ¢

cacty 1é 1:1, 1:2 va 2:1 cho thdy ca ba ty 1é phéi tron déu cé hiéu qud tiwong dwong véi

doi chitng dwong sir dung thuée héa hoc nhwng khdc biét khong c6 y nghia thong ké so

véi bién phép sir dung tieng chiing vi khuan riéng 1é. Ty 1é phéi trén hai ching vi khudn

nay can dwoc nghién cuu thém dé dat dwoc hiéu qua cao hon.

Tur khéa: Bac la, Bacillus pumilus, Bacillus aerophilus, lua, Xanthomonas oryzae

pv. oryzae.

1. DPAT VAN DE

Lua Ia mét trong nhiing cdy luong
thuc chinh cua hon 65% dan s trén thé
gid1, san luong va dién tich dét tréng lua
tap trung phan 1én & cac qudc gia chau
A. Viét Nam 13 mot trong nhirng quéc
gia ¢6 san luong va gia tri xuat khau gao
dung th hai trén thé giéi (Bo Nong
nghiép va Phat trién nong thon, 2020).
Bénh bac 14 lua (chay bia 14) do vi khuan
Xanthomonas oryzae pv. oryzae (X00)
gdy ra la mot trong nhiing bénh hai lta

Nguoi phan bién: TS. Tran Thi Giang

36

nghiém trong nhat, lam giam kha ning
quang hop, hat bi lem 1ép, giam ning suét
va chat luong hat laa dén 50% (Khush et
al., 1989). Theo Bo Nong nghiép va Phat
trién nong thon, tinh dén thang 3/2017,
dién tich dat trong lua bi nhiém bénh bac
14 14 7.125ha, tap trung tai cac tinh dong
bang séng Ciu Long (PBSCL). Viéc
nghién ciru cac vi sinh vat ddi khang dé
phong trir bénh hai cay trong da va dang
& hudng nghién ctu dugc quan tam,
nham han ché cic bién phap phong trir
bénh hai ciy trong bang thudc hoéa hoc
hay gidng khéang.
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Hai chung vi khudn Bacillus pumilus
TG-71 va Bacillus aerophilus HG-33
duoc phan lap lan luot & Tién Giang, Hau
Giang va khao sat kha ning d6i khang véi
vi khudn Xoo. Cu thé, ching vi khuén
TG-71 c6 kha ning d6i khang manh véi
vi khuan X0 trén dia thach véi ban kinh
vong v khuén 13 13,6mm (Tran Kim
Thoa, 2015); twong tu chung vi khuan
HG-33 ciing cho ban kinh vong vo khuan
dat 15,3 mm (Nguyén Ping Ngoc Giau,
2014). Bén canh d6, hai chung vi khuan
TG-71 va HG-33 déu duy tri hiéu qua
giam bénh cao & mat s6 10® CFU/mL dén
thoi diém 15 ngay sau ching bénh
(NSCB). Céac nghién curu trong va ngoai
nuéc di chi ra rang vi khuan ndi sinh
trong cdy lua rat phong phu véi nhiéu
hoat tinh tt nhu téng hop cac chat kich
thich sinh truong hodc tiét ra chat khang
sinh dé d6i khang va ngin chin tac nhan
gdy bénh. Tuy nhién, cidc nghién ctru
trén chi duoc tién hanh véi ting chung
vi khuan d6i khang riéng 1¢. Do do,
nghién ctru nay dugc thyc hi¢n dua trén
hdn hop huyén phu hai chung vi khuan
d6i khang TG-71 va HG-33 nham khai
thac t6i da hiéu qua d6i khang véi mam
bénh; dong thoi danh gia dugc hidu qua
giam bénh trong san xuat lia bén ving
(Mohamed and Gomaa, 2012; Jha and
Subramanian, 2013; Zhou et al., 2014).

2. VAT LIEU VA PHUONG PHAP
2.1. Vit liéu

Vi khudn X00 va hai ching vi khuan
ddi khang B. pumilus TG-71 va B. aerophilus
HG-33 dugc nhém Nghién ctru Bénh cay,
Phong thi nghi¢m Sinh hoc Phan tir, Vién

Nghién ctru va Phat trién Cong nghé Sinh
hoc, Truong Pai hoc Can Tho cung cép.

2.2. Khao sat kha nang twong thich cua
hai chiing vi khuan Bacillus pumilus
TG-71 va Bacillus aerophilus HG-33
nudi cdy trén dia thach

Kha nang tuong thich cta hai ching vi
khuan B. pumilus TG-71 va B. aerophilus
HG-33 duoc xic dinh bang phuong phap
dong nudi cay trén dia thach. Huyén phu
vi khuan d6i khang duoc chuan bi bang
cach 1ay 1 loop ting ching vi khuan lan
luot cho vao hai ng nghiém chira 10mL
moi truong NB, dong nhat bang may
vortex, sau do lic u voi toc do6 150
vong/phut & 28 + 2°C trong 48 gio. Tiép
theo, hat 50uL huyén phu cua ting
chung vi khuan d6i khang dugc cay trai
trén moi truong NA; dong thoi trén clng
dia d6 mot khuan lac cua chung vi khuan
con lai dugc chdm 1én bé mit cia moi
trudng, tit ca cac dia duge u ¢ 28 + 2°C
trong 48 gio.

2.3. Khio sat kha ning ddi khang ciia
hai ching vi khuin Bacillus pumilus
TG-71 va Bacillus aerophilus HG-33
v6i vi khudn X00 trén dia thach

Khio sdt khé niang doi khdang véi vi
khudn Xoo trén dia thach bang khudn
lac vi khudn doi khdng: 50pL huyén phu
vi khudn Xoo véi mat s6 10° CFU/mL
duogc trai déu trén dia chira moi truong
Wakimoto cai tién bang tim bong vo
trung. Sau d6, khuan lac vi khuan TG-71
va HG-33 lan luot duge céy vao 2 diém
trén dia petri, tat ca cac dia duoc 01 & 28 +
2°C trong 48 gio.

37



Huynh Yén Nhi va ctv.

Khdo sdt kha nang tec ché vi khuin
Xoo trén dia thach bing dich nuéi cdy vi
khudn déi khdng: 50uL huyén phu vi
khuan X00 véi mat s6 10° CFU/mL duoc
trai déu trén dia chia modi truong
Wakimoto cai tién bing tim bong vo
trung. Céac giéng duoc tao bang phuong
phap duc 16, véi dudng kinh mdi giéng 1a
6 mm. Sau d6, 20uL dich nudi ciy cua
hai ching vi khuan d6i khang, nudc cat
va mdi truong NB duoc bom 1an luot vio
céc giéng.

2.4. Khio sat hiéu qua giam bénh bac
l4 lia trong diéu ki¢n nha lwéi

Thi nghiém gém 7 nghiém thuc,
trong d6 ba nghiém thirc chinh duoc xur Iy
v6i hén hop huyén phu hai ching vi
khuén dbi khang ¢ mat sé 10® CFU/mL
voi ty 1€ 1:1, 1:2 va 2:1; hai nghiém thtrc
xtr 1y v6i ting vi khuan riéng 1é va hai
nghiém thirc d6i ching am va d6i chimg
duong duoc xtr 1y 1an luot voi nude cét
va thudc héa hoc Starner 20 WP.

Xir Iy dit: Dat duoc thu tai phuong
Long Tuyén, quan Binh Thily, thanh phd
Can Tho, bam nho, phoi kho va tron véi
voi bot. Pat sau khi xtr 1y duoc cho vao
chau (7 kg dit cho vao chau khoang ¥
chiéu cao chiu - chiu c6 ban kinh
17,5cm). Sau d6 ngdm nudc trong 3 - 4
ngay, 1am nhuyén va phoi rdo mit trudc
khi gieo hat.

Xir Iy hat giong: Hat gibng laa
Jasmine 85 An Giang (tor Tap doan Loc

Troi) dugc ngdm véi nudce theo ty 1€ 3
s0i 2 lanh (khoang 50 - 55°C) trong 20 -
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30 phut dé loai bé cac hat 1ép va han ché
mam bénh. Sau d6, ngdm hat 1 ngay véi
nudc (da khur trung) va u 48 gio trudce
khi gieo.

Chdam soc lua: Tudi nudc hang ngay
va bon phan theo cong thuc N - P,Os5 -
K20 (100 - 40 - 30kg/ha). Phan bon dugc
chia thanh 4 dot bon:

- Pot 1 (trude khi gieo): 100% P,0s
(2,4g/chau).

- Pot 2 (10 ngay sau khi gieo): 1/5 N
(0,5g/chéu) + 1/4 K,0 (0,12g/chau).

- Dot 3 (18 ngay sau khi gieo): 2/5 N
(1g/chau) + 1/4 K,0 (0,12g/chau).

- Dot 4 (40 ngay sau khi gieo): 1/5 N
(0,5g/chéu) + 1/4 K,0 (0,12g/chau).

Phwong phdp xi¢ Iy véi vi khudn déi
khang: Vi khuan ddi khang duoc nuodi
trong binh tam giac chira moi truong NB,
Ul & 28 + 2°C trong 48 gid. Huyén phu vi
khuén géc duoc xac dinh mat sb béng
phuong phap trai dém khuén lac. Sau do,
didu chinh mat s vi khun vé& 10°
CFU/mL. Sau d6, mdi chau duoc chung
40mL huyén phu vi khuan dbi khang theo
cac ty 16 phdi tron ¢ phan bd tri thi
nghiém trudce khi gieo hat 24 gio.

Phwong phap chiing bénh: Mot loop
day vi khuan Xo0 da dugc nudi ¢ 48 - 72
gid cho vao 10mL nudc cat vo trung,
ddng nhat hdn hop bang may vortex. Mat
s6 té bao vi khuan dugc chuan bi theo
cach nay 1a khoang 10° CFU/mL (Nguyén
Pic Khoa, 2005). Ching bénh bang
phuong phép cat chép 1a theo Kauffman
et al. (1973). Nhung kéo vo trung vao
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huyén phu vi khuan Xoo dé tién hanh cit
chop 14 lha truong thanh caa tirng cay lua
¢ giai doan d¢ nhanh (40 - 45 ngay sau
khi gieo).

2.5. Xir Iy s6 liéu

Sb liéu khao sat kha ning dbi khang
duoc xur 1y bang phin mém Microsoft
Excel 2016. Tiéu chuan danh gia vi khuan
d6i khang manh hoic yéu dya vao ban kinh
vong vo khuan. Theo Ahmed va Zahran
(2006) vi khuan c6 muc do déi khang yéu
¢6 ban kinh tir 1 - 4mm, vi khuan d6i khang
trung binh c6 ban kinh tr 5 - 8mm, vi
khuan d6i khang manh c6 ban kinh tir 9 -
12mm va vi khuan d6i khang rat manh c6
ban kinh tir 9 - 12mm.

S6 liéu kha ning lam giam chiéu dai
vét bénh ¢ hai ching vi khuan déi khang
TG-71 va HG-33 trong diéu kién nha ludi
duoc so sanh trung binh bang phuong phap
phan tich phuong sai (ANOVA) véi mic y
nghia 5%. Sau do6, cac s6 litu nay duoc
phan tich biang phan mém R 4.1.0 bing
kiém dinh Tukey.

3. KET QUA VA THAO LUAN

3.1. Két qua khao sat kha ning twong
thich ciia hai ching vi khuin Bacillus
pumilus TG-71 va Bacillus aerophilus
HG-33 nuébi cdy trén dia thach

Két qua cho thdy khéng xuét hién
vong vO khuan giira hai ching vi khuan
TG-71 va HG-33. DPiéu nay di chung
minh hai chung vi khuan nay khong tc
ché su phat trién ctia nhau khi nudi cdy
trén cung moi truong. Do d6, c6 thé phdi
tron hai chung vi khuan TG-71 va HG-33
v6i nhau dé 1am co sé cho qua trinh ddi
khang gitra hdn hop huyén phu vi khuan
d6i khang va vi khuin Xoo trong diéu
kién nha luoi.

Hai ching vi khuan nay c¢6 thé khong
tiét ra cic chat trc ché su phat trién cling nhu
tiéu diét 1an nhau. Mat khac, cling khong thé
loai trir truong hop mot trong hai chiing vi
khuan c6 thé tiét ra doc t6 nhung ching vi
khuan con lai ¢6 kha ning tiét ra enzyme dé
phan giai doc t6 do. Do d6, hai ching vi
khuan dbi khang nay co thé sinh truong va
phat trién ciing nhau trén cting méi truong.

B. aerophilus HG-33

B. pumilus TG-71

Hinh 1. Déng nudi cay hai ching vi khuan Bacillus pumilus TG-71
va Bacillus aerophilus HG-33 trén méi trwrdong NA sau 48 gi»»
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3.2. Két qua khao sat kha ning doi
khéng ciia hai ching vi khuin Bacillus
pumilus TG-71 va Bacillus aerophilus
HG-33 véi vi khuan Xo0 trén dia thach

Két qua khdo sat khd nang doi khing
Véi vi khudn Xoo trén dia thach bang khudn
lac vi khudn d@oi khdng: Sau 48 gio, ca hai

ching vi khuin TG-71 va HG-33 déu tao
vong vo khudn véi ban kinh trung binh 1an
luot 1a 2,76 £ 0,6mm va 7,67 + 0,6mm. Tu
két qua nay, co thé nhan dinh kha ning dbi
khang v6i X00 cta hai ching vi khuan nay
van duoc duy tr sau nhiéu nim luu trix
nhung chi con d6i khang & mirc trung binh
(bang 1).

Vi khuan B. pumilus TG-71

Vi khuan B. aerophilus HG-33

Ban kinh vong v6 khuan

Vi khuin Xoo

Hinh 2. Vong v6 khuan dwec tao ra b&i hai chiing vi khuan Bacillus pumilus TG-71
va Bacillus aerophilus HG-33 sau 48 gi®»

Bang 1. So sanh hiéu qua doi khdng giita vi khudn Xoo va khudn lac
hai chiing vi khuan doi khdang Bacillus pumilus TG-71 va Bacillus aerophilus HG-33
sau 48 gio

Ban kinh vong vé khuan (mm)

Tén vi khuén déi khang

Nghién ctru nay

Nghién ctru treérc

. . 13,6 £0,5
Bacillus pumilus TG-71 2,76 £ 0,6 .
(Tran Kim Thoa, 2015)
. . 15,3+0,5
Bacillus aerophilus HG-33 7,76 £0,6

(Nguyén Bang Ngoc Giau, 2014)

Két qua khdo sat kha néing ikc ché vi
khudn Xoo trén dia thach bcfng dich nuoi
cdy vi khudn doi khdng: Dich nudi ciy cta
hai ching vi khuan B. pumilus TG-71 va
B. aerophilus HG-33 dugc thu sau 7 ngay
nuoi long trong moi truong NB. Bén kinh
vong vo khuan do hai chung vi khuan
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TG-71 va HG-33 tao ra lan luot 1a 5,33 +
0,6mm va 10,67 + 0,6mm sau 48 gio. Két
qua cho thiy kha ning rc ché ctia hai ching
vi khuan nay dat muc cao, ching to vi
khuan d6i khang van con kha nang tong hop
va tiét ra cac hop chat c6 kha nang e ché syr
phét trién ctia vi khuan Xo0 (bang 2).
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B. pumilus TG-71

Maéi tnrimg NB

Xoo
Bén kinh vong v6 khuén

B. aerophilus HG-33

Nude cit

Hinh 3. Vong vé khuan dwoc tao ra b&i dich nuéi cua hai ching vi khuan
Bacillus pumilus TG-71 va Bacillus aerophilus HG-33 sau 48 gi®

Bing 2. So sanh hi¢u qud doi khdng giiva vi khuin Xoo va dich nuéi ciy
hai chiing vi khuin déi khdng Bacillus pumilus TG-71 va Bacillus aerophilus HG-33
sau 48 gio

Ban kinh vong vo khuan (mm)

Tén vi khuan déi khang

Nghién ctru nay

Nghién ctru trwéc

125+0,5
Bacill ilus TG-71 + \ ' '
acillus pumilus TG 533+£0,6 (Tr&n Kim Thoa, 2015)
. . 12,70,
Bacillus aerophilus HG-33 10,67 +0,6 0.5

(Nguyén Dang Ngoc Giau, 2014)

Céc chung vi khuan ddi khang c6 kha
nang tiét ra cac chat bién dudng khéc nhau
nhim muc dich @c ché su sinh trudng va
phat trién ciia vi khuan Xoo. Tly vao hoat
tinh d6i khang manh hay yéu véi vi khuan
X00 ma vong vo khudn co ban kinh 16n
hodc nho (Simonen and Palva, 1993).

Méi truong Wakimoto cai tién khong
phai 1a méi truong thich hop va tdi wu dé
vi khuan Bacillus spp. c6 thé séng va phat
trién mot cach tot nhat. Viéc céy khuén
lac 1én méi truong Wakimoto cai tién s&
phén nao han ché sy sinh trudng, kha
ning tong hop ra cac hop chit ciing nhu
su khuéch tan cac hop chat d6 trén moi
truong nham tc ché sy phat trién cia vi
khuan X00. Ngoai ra, méi truong NB 1a

moi truong thich hop dé nudi ting sinh
cac dong vi khuan Bacillus spp. nham
nang cao kha ndng san sinh cdc enzyme
va khang sinh dé ddi khang vai vi khuan
gdy bénh. Do do, ban kinh vong khang
khuén duoc tao ra tu khuén lac vi khuén
s& thap hon ban kinh vong v6 khuéan dugc
tao ra tir dich nuoi céy vi khuan.

3.3. Két qua khio sat hiéu qua giam
bénh bac 14 lia trong diéu ki¢n nha hréi

Nhin chung, cac nghiém thirc dugc xtr
Iy voi huyén phu vi khuan d6i khang déu
cho hi¢u qua giam bénh tuong duong voi
nghiém thirc xir 1y thudc héa hoc va cao
hon nghiém thtrc xir Iy véi nude cat & ca ba
thoi diém khao sat 1a 10, 15 va 20 NSCB.
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Bing 3. Chiéu dai vét b¢nh (mm) trén ld liia Jasmine 85
khi xur ly voi vi khudn doi khang ¢ mdt so 10® CFU/mL

Chiéu dai vét bénh (mm) Hiéu qua giam bénh

Nhom nghigm thire Nghigm thirc 10NSCB 15NSCB 20NSCB  Sau 20 NSCB (%)
Vi khun don & NT1: B. pumilus TG-71 23,56'; 33,78'; 51,892 41,182
NT2: B. aerophilus HG-33 18,56 32,33 52,11 40,93
Phi tron vi khudn B.  NT3: Ty 18 1:1 1956°  3811°  52,11° 40,93
pumilus TG-71vaB. NT4: Tyle 1:2 21,22° 34,22° 54,78° 37,91°
aerophilus HG-33 NT5: Ty 18 2:1 1856° 2656 42,33 52,02°
. NT6: Starner 20 WP 20,78"  32,11°  55,00° 37,67
Doi chirng (X a a a
NT7: Nudc cét 36,89 62,33 88,22 -
p-value <0,001 <0,001 <0,001
CV (%) 28,52 31,57 25,71

Ghi chd: Céc s6 trung binh trong cling thoi diém theo sau bgi mot hodc nhirng chir cai giong nhau thi
khac biét khéng co ¥ nghia thong ké & mic 5% bang kiém dinh Tukey.

Nhom nghiém thirc phéi tréon huyén
phu vi khuan d6i khang va nhom nghiém
thirc huyén phu ting chung vi khuan déi
khang riéng 1& cho chiéu dai vét bénh
khac biét khong co y nghia vé mat thong
ké. Nguyén nhan dan dén két qua nay do
trong luc phdi tron huyén phu hai ching vi
khuan d6i khang thi mat s6 vi khuan khong
dam béao duy td & muc 108 CFU/mL. Tuy
nhién, nghiém thirc xr 1y v6i hon hop
huyén pht vi khuan TG-71 va HG-33
theo ty 18 2:1 ludn co6 chiéu dai vét bénh
ngin nhat nhung khac biét khong cé y
nghia thong ké so v&i nghiém thirc xir ky
tung chung vi khuan riéng I¢. Vi vay, co
thé nhan dinh so bd rang & nghiém thirc
phdi tron huyen phu vi khuan theo ty 18
2:1 cho két qua tich cuc hon cac nghiém
thire phéi tron con lai.

Vi muc dich cua vi¢c st dung vi sinh
vat trong kiém soat bénh cay trong 1a do
tinh duy tri hiéu qua gidam bénh lau dai.
Nén trong nghién ciru nay, kha ning dbi
khang v6i mam bénh & nghiém thirc phdi
tron dugc duy tri theo thoi gian dai 1a mot
két qua tich cuc vi méi trudng nha ludi va
ngoai déng ludn ludén phai dbi mit véi
mam bénh tin cong. Bén canh do, viéc
phdi tron cac chung vi khuan con mang
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lai hiéu qua tang ning suat cdy trong nho
co ché ho tro kich thich ting trudng thuc
vat boi cac dong Bacillus spp. Dac biét,
B. pumilus TG-71 dugc ching minh c6
kha nang san sinh siderophore giup hoat
hoa cac enzyme trong qua trinh quang hop
va ho hép cua cdy (Heidarzadeh and
Baghaee-Ravari, 2015). Theo nghién ctru
cua Cao Ngoc Diép et al. (2016) cho thay
cic chung vi khuan c6 kha ning tiét
siderophore déu c6 hiéu qua cao trong viéc
gia tang chiéu cao, khéi luong than 1a va
1é tuoi cta cay bap so voi dbi ching am.

4. KET LUAN

Pé tai dd danh gia dugc hiéu qua
phong tri bénh bac 14 laa ctia hon hop hai
ching vi khuan B. pumilus TG-71 va
B. aerophilus HG-33 trong diéu kién nha
luéi. Hai chung vi khuan TG-71 va HG-33
khong d6i khang 1dn nhau khi nudi cay trén
cing moi truong. Cac nghiém thic phdi
tron huyén phu vi khuan déi khang TG-71
va HG-33 cho hiéu qua giam bénh trung
binh 1a 43,62% tuong duong dbi chimg
duong nhung hiéu qua khéc biét khong co
y nghia so vdi cac nghiém thirc dugce xur 1y
voi timg ching vi khuan riéng 1é.
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ABSTRACT

Disease-reducing effects of mixtures of the antagonistic Bacillus pumilus TG-71
and Bacillus aerophilus HG-33 against rice bacterial leaf blight
under greenhouse conditions

The antagonistic Bacillus pumilus TG-71 and Bacillus aerophilus HG-33 could
reduce rice bacterial leaf blight caused by Xanthomonas oryzae pv. oryzae under field
conditions. These bacterial strains did not show any antagonistic effects against each
other in their dual culture test. Disease-reducing effects of their combinations using three
different mixing ratios, i.e., 1:1, 1:2 and 2:1, were tested under greenhouse conditions.
Results showed that the effects of all mixing ratios were similar to that of the chemical
control while they were not significantly different from the effects of each bacterial strain.
Further studies on mixing ratios of these strains should be done to improve the efffects.

Keywords: Bacterial leaf blight, Bacillus pumilus, Bacillus aerophilus, rice, Xanthomonas
oryzae pv. oryzae.
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MOT SO KET QUA NGHIEN cUU TON TRU PHOI TRON
VA TAO BAO TU CAC VI KHUAN pOI KHANG
VGI VI KH UAN Xanthomonas oryzae pv. oryzae
GAY BENH BAC LA LUA

Nguyén Dic Khoa' va Nguyén Thi Phi Oanh?

! B6 mén Céng nghé Sinh hoc Phén ti,
Vién NC&PT Cbng nghé Sinh hoc
2 B6 mén Sinh hoc, Khoa Khoa hoc Tw nhién,
Truong Pai hoc Cén Tho
* Tac gia lién hé: ndkhoa@ctu.edu.vn

TOM TAT

Bénh bac ld (chdy bia 1d) liia do vi khuan Xanthomonas oryzae pv. oryzae gay ra la
mot trong nhitng bénh phé bién va quan trong trén ruéng lia. Sau ching vi khudn doi
khdng dwoc phan Idp tai cdc tinh dong bang séng Ciru Long c6 kha ning givp gidm
bénh di dwoc dinh danh lan leot la Serratia nematodiphila CT-78, Bacillus safensis
AG-131, B. stratosphericus AG-62, B. aerophilus HG-33, B. pumilus TG-71 va
B. subtilis ST-14. Bai viét nay tong hop mdt sé két qua nghién ciru trong nam 2022 cia
Nhom nghién cvuu Bénh cay tai Vien NC&PT Cong nghé Sinh hoc, Truong Pai hoc Can
Tho vé: (i) hiéu qua sau 24 thdang ton trit vi khuan CT-78, (i) hiéu quad khi phéi trén cdc
chiing vi khudn Bacillus sp. va (iii) cdc yéu t6 dnh hwéng dén qud trinh tao bao tir ciia
cdc chiing vi khudn nay. Vi khuan CT-78 van duy tri dwoc mdt s6 va hiéu qua gidm bénh
bac ld lia trong diéu kién nha hedi sau 24 thang ton trik trong chdt mang trau va bét
talc. Tuy huyén phir chira hon hop hai ching vi khudn TG-71 va HG-33 (ty 1¢ 2:1) va
hon hop hai chiing AG-131 va AG-26 (ty 1¢ 1:2) van c6 hiéu qud gitip gidam bénh bac la
liia trong diéu kién nha lwi, ty 1é phéi trén cac ching vi khudn ndy can dwoc tiép tuc
nghién ciru dé dat dwoc hiéu qua cao hon. Ngodi thoi gian nudi cdy, qud trinh tao bao
tir ciia moi ching vi khudn con chiu anh hieong béi cdc yéu t6 khéc, bao gom glucose va
FeSO, doi véi ching AG-62, peptone, (NH)1:S04 va CaCly.2H,0 doi véi hai chiing HG-
33 va TG-71 va glucose va KH,PO, doi véi chung ST-14.

Tir khéa: Bacillus sp., bac ld, bao t, lia, Serratia nematodiphila, ton trir,
Xanthomonas oryzae pv. oryzae.

Nguoi phan bién: TS. Nguyén Puc B
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1. DPAT VAN PE

Bénh bac 14 (chay bia 14) lua do vi
khuan Xanthomonas oryzae pv. oryzae
(X00) gay ra la mot trong nhitng bénh phd
bién va quan trong trén rudng lua, dac
biét vao mua mua. Giéng khang thuong
khong bén do mam bénh c6 kha ning tién
hoa nhanh dé tao noi moéi (Nguyén Dic
Khoa, 2018). Pgc tinh ciia mam bénh c6
sy tuong quan voi nhi¢t do moi truong
(Webb et al., 2010) nén kha nang gay hai
ngay cang nghiém trong trong diéu kién
bién d6i khi hau. Phong trir sinh hoc sir
dung vi sinh vat ddi khang hién dang la
giai phap duoc quan tdm vi c6 tinh bén
ving va than thién véi moéi truong
(Nguyén Pic Khoa va ctv., 2010). Séu
chung vi khuan ddi khang dugc phan lap
tir dat rudng lua tai cac tinh dong bang
song Cuu Long c6 kha ndng giup gidm
bénh trong diéu kién ngoai dong da duogc
dinh danh lan luwgt 1a Serratia
nematodiphila CT-78, Bacillus safensis
AG-131, B. stratosphericus AG-62, B.
aerophilus HG-33, B. pumilus TG-71 va
B. subtilis ST-14 (V4 Thi Phuong Trang,
2013; Nguyén DPing Ngoc Giau, 2014;
Nguyén Mong Huyén Trang, 2015; Pham
Trat My, 2015; Tran Kim Thoa, 2015;
Khoa et al., 2016; Nguyén Ngoc Loc,
2018). Bai viét nay trinh bay cac két qua
nghién ctru tiép theo trong nam 2022 ctia
Nhom nghién ctru Bénh cdy tai Vién
NC&PT Cong nghé Sinh hoc, Truong
Pai hoc Can Tho vé bién phap ton trit vi
khuan CT-78, phdi tron cac chung vi
khuan Bacillus sp. va xac dinh cac yéu td
anh huong dén qua trinh tao bao tir ctia

cac chung vi khuan nay, lam tién dé san
xuat ché pham sinh hoc ung dung phong
trr bénh bac 14 trén rudong lua, bao vé moi
truong va strc khoe cong dong.

2. TONG HOP KET QUA NGHIEN
CUU VA THAO LUAN

2.1. Hiéu qua phong tri bénh bac la
trong diéu kién nha luéi cia vi khuan
Serratia nematodiphila CT-78 sau thoi
gian ton trir

Chiing vi khuan Serratia nematodiphila
CT-78 dugc phan lap tir dit ruong lua tai
thanh phé Can Tho c6 hiéu qua 1am giam
bénh bac 14 cao nhat trong 6 ching vi
khuan dbi khang (Khoa et al., 2016;
Nguyén Huynh Nha Uyén va ctv., 2018)
nhd vao kha ning tao hop chét
siderophore va sinh ra cac chat diéu hoa
sinh truong nhu indole-3-acetic acid,
gibberellin (Nguyén Van Anh, 2021) nén
duoc chon dé nghién clru tao ché phém
sinh hoc phong trir bénh bac 1a. Ché
pham sinh hoc chtra vi khuan d6i khang
can dam bao duy tri dugc mat sb vi khuan
cao, do thuan va sy 6n dinh vé hiéu qua
phong trir bénh trong subt qua trinh ton
trir (Brar et al., 2006). H6 Nguyén Lam
Linh (2018) di tuyén chon duoc cac chit
mang gém cam, trdu, mun cua, bot talc va
than bun dé ton trir ching vi khuan ddi
khéng CT-78. Sau 12 thang ton trit, ché
pham trong chit mang cam va triu c6 do
am 50%; bot talc duoc 1én men ban ran
va trir & d6 4m 20% duy tri dugc mat sb
trén 10° CFU/g ché phim, duy tri dwoc
kha ning d6i khang véi vi khuan Xo0 va
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hiéu qua giam bénh bac 14 lua trong diéu
kién nha ludi (H6 Nguyén Lam Linh,
2018). Ddng thoi, ba ché pham (cam, trau
va bot talc) van duy tri hiéu qua giam
bénh bac 14 lta trong diéu kién ngoai
ddng & ca bdén vu laa déng xudn va hé thu
(Nguyén Thanh Tung, 2020; Nguyén Thi
Thuy Dung, 2020) sau 6 va 12 thang ton
trit. Do d6, ba loai chat mang nay tiép
tuc dugc su dung dé ton trit vi khuén
CT-78 trong nghién ctu khao sat hiéu
qua lam gidam bénh bac 14 trong diéu kién
nha ludi sau 24 thang ton trir. Sau 24
thang ton trix, hai chat mang trdu va bot
talc duy tri duoc mat s6 vi khuin trén
10° CFU/g ché phdm. Riéng chit mang

bot talc duy tri duge kha ning dbi khang
v6i vi khuan Xoo dén thoi diém thang 13
ton trir. T két qua khao sat hiéu qua
giam bénh trong diéu kién nha luéi tai ba
thoi diém gdm 15, 18 va 24 thang ton trix
cho thdy, tuy khong con kha ning doi
khang trén dia thach nhung ¢ mat sd 10°
CFU/mL vi khuan d6i khang van duy tri
hiéu qua giam bénh sau thoi gian dai ton
trit (hinh 1) (Thai Tran Anh Thu, 2022;
Nguyén Thao Tam, 2022). Tuy nhién,
vét bénh ¢ thoi diém thang 24 ton trir dai
hon so véi giai doan 15 va 18 thang ton
trit, ching té hi€u qua gidm bénh cua vi
khuan CT-78 da suy giam sau thoi gian
dai ton trir.

Chiéu dai vét bénh chiy bia li (mm) trén giong lia Jasmine 85
sau 15 thang ton trir

Chiéu dai vét bénh chiy bia la (mm) trén giong lia Jasmine 85
sau 18 thang ton trir
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Chiéu dii vét bénh chiy bia li (mm} trén gidng lia Jasmine 85

sau 24 thing ton trir
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Hinh 1. Chiéu dai vét bénh bac la (mm) dwoc xir ly vi khuan Serratia nematodiphila CT-78
& mat s6 10° CFU/g sau 15, 18 va 24 thang ton triv
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2.2. Hiéu qua phong tri bénh bac la cia
hén hop vi khuan d6i khang Bacillus
sp. trong dieu kién nha luwéi

Bon chung vi khuan Bacillus safensis
AG-131, Bacillus stratosphericus AG-62,
Bacillus aerophilus HG-33 va Bacillus
pumilus TG-71 da dugc phan lap, dinh
danh va khao sat hi¢u qua phong trir bénh
bac 14 lua (VO Thi Phuong Trang, 2013;
Nguyén DPing Ngoc Giau, 2014; Tran
Kim Thoa, 2015). Ngoai kha ning dbi
khang, bon chung vi khuan nay c6 kha
nang kich thich cdy trong tiét ra cac
enzyme phenylalanine ammonialyase,
polyphenol  oxydase, catalase va
peroxiadse dé hinh thanh co ché tu vé vé
mat co hoc va hoa hoc, ngin chén su tAn
cong ciia mam bénh (Vidhyasekaran et
al., 1997; van Loon et al., 1998; Chen et
al., 2010; Lijuan va Yuxing, 2013). Tiép
nbi két qua nay, nghién ctru phéi tron hai
ching vi khuan dbi khang dugc thuc
hién. Qua két qua khao sat dbi khang 1an
nhau, khao sat kha ning d6i khang véi vi
khuan Xoo bang khuan lac va dich nudi
cdy vi khuan ddi khang trén dia thach
cho thay hai chung vi khuan TG-71 va
HG-33 c6 kha ning phat trién trén cing
moi trudng nudi cdy, duy tri kha ning
tong hop va tiét ra cac hop chit co kha
ning tc ché sy phat trién cua vi khuan
Xoo. Hon hop hai ching vi khuan AG-
131 va AG-62 ciing dugc thuc hién cac
khao sat tuong tu, két qua cho thiy hai
chung vi khuan nay khong d6i khang voi
nhau va van duy tri kha ning ddi khang
v6i vi khuan Xoo. Tuy nhién, kha ning

dbi khang cua cac chung vi khudn co su
suy giam do ban kinh vong v6 khuan ghi
nhan dugc nhd hon so voi cac nghién
cuu trude day.

Trong diéu kién nha ludi, hdn hop
hai chung vi khuan TG-71 va HG-33
cho chiéu dai vét bénh ngin nhéat va
khéc biét c6 ¥ nghia vé mat thong ké so
v6i ddi chimg am khi dwgc phdi tron ¢
ty 1¢ 2:1 (2 vi khuan TG-71:1 vi khuan
HG-33). Hi¢u qua nay dugc duy tri qua
ca ba thoi diém khao sat (10, 15 va 20
NSCB) (Huynh Yén Nhi, 2021). Tuong
ty, bang phuong phap chung vi khuin
d6i khang vao dit ¢ mat sé 10
CFU/mL, hén hop hai ching vi khuan
AG-131 va AG-62 duy tri hiéu qua
giam bénh qua ca ba thoi diém khao st
khi dugc phdi tron o ty 1& 1:2 (bang 1)
(Nguyén Thi My A, 2021).

Nhin chung, cac nghiém thic phdi
tron vi khuan cho thdy hiéu qua giam
bénh nhung khac bi¢t khong c6 y nghia
vé mit théng ké so véi cac nghiém thic
ting chung vi khuan riéng 1¢. Két qua nay
do thé tich phdi tron vi khuan chua phu
hop. Khi phdi tron huyén phu hai ching
vi khuén nay theo céc ty 1€ da thuc hi¢n
thi mat sb t& bao ctia hdn hop huyén phu
dugc dam bao, tuy nhién mat sb ting
ching vi khuan da giam theo ty 1& phdi
tron so véi ban diu. Bén canh d6, hé sb
bién thién (CV%) trong cac thi nghiém
tuong d6i cao nén dan dén cac nghiém
thirc phdi tron co hidu qua giam bénh
tuong duong voi cac nghiém thirc khong
phdi tron.
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Bing 1. Chiéu dai vét bénh (mm) trén l liia Jasmine 85
khi xi Iy véi vi khudn déi khing AG-131 va AG-62 ¢ mdt sé 10" CFU/mL

Nhém N Chiéu dai vét bénh (mm)
nghiém thiee  enem I (ND) "7 /0ecB 1SNSCB 20 NSCB
L NTI1: AG-131 20,44 29,78t 42,56¢
Riéng lé
NT2: AG-62 18,89° 27,78% 37,78¢
Phéitwon:  NT3: Tyl L:1 22,89 27,000 34,20¢
AG-131va  NT4: Tyle 12 11,67° 18,00¢ 35,00
AG-62 NTS: Ty 16 2:1 29,112 36,78 50,89¢
o NT6: Déi chimg duong ~ 30,67% 44,67° 74,330
Déi ching P
NT7: Poi chitng 4m 44,782 85,892 135,442
p-value 0,003 0,004 <0,001
CV (%) 41,72 58,29 62,45

Céc s0 trung binh trong cung thoi di€ém theo sau boi mét hodc nhing chir cai gidng
nhau thi khéc biét khong co ¥ nghia thong ké & mirc 5% bang kiém dinh Tukey

2.3. T6i wu héa diéu kién nudi cay dé
kich thich kha niang tao bao tir ctia cac
chiing vi khuin Bacillus sp.

Bon ching vi khuan Bacillus
stratosphericus AG-62, Bacillus aerophilus
HG-33, Bacillus pumilus TG-71, Bacillus
subtilis ST-14 da dugc xac dinh co6 kha
ning d6i khang voi vi khuan Xoo gay
bénh bac 14 lua va hi€u qua lam giam
bénh & diéu kién nha ludi va ngoai dong
(Vo Thi Phuong Trang, 2013; Nguyén
Ding Ngoc Giau, 2014; Nguyén Hoang
Thong, 2014; Tran Kim Thoa, 2015;
Nguyén Mong Huyén Trang, 2015;
Nguyén Ngoc Loc, 2018). Mot trong
nhimg dic tinh ndi bat cua vi khuan
Bacillus sp. 1a kha nang tao bao tir. Bao
tr gitp vi khuan Bacillus sp. chiu dung
ap luyc trong modi truong khic nghiét
(nhiét do cao, thiéu dinh dudng,...) va khi
gip diéu kién thuan loi thi bao tir d& dang
nay mam va phat trién thanh té bao vi
khuan binh thuong (Paidhungat et al.,
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2002; Setlow, 2006). Vi thé, bao tir cua vi
khuan c6 rat nhidu ung dung khac nhau
nhu céng nghé sinh hoc kiém soat va xir
ly chét luong nudce, san xuat vat liéu nano
(Yang et al., 2020) va mot s6 Gmg dung
khac. Tuy nhién, chi phi san xuét bao tir
sir dung moi trudng nudi cay tuong ddi
dat va kho duoc chip nhan trong san xuét
hang loat (Shi et al., 2007). Do do, nghién
ctru dugce thye hién nham tim ra gia tri tdi
wu cla cic yéu t6 tac dong truc tiép dén
qué trinh tao bao tir cia bén ching vi
khuan (AG-62, HG-33, TG-71 va ST-14),
lam tién dé tao ché pham tng dung vao
san xuat. Sur dung ma tran Plackett-
Burman d¢ sang loc cac yéu td vat Iy va
hoa hoc tac dong dén sy hinh thanh bao
ttr vi khuan va t6i wu hoa ndng do cua cac
yéu t6 d6 bang phuong phap bé mat dap
tmg (RSM) - phuong phap ciu triic co
tam (CCD). Nghién cuu thuc hién dya
vao 11 yéu tb co vai trd quan trong trong
moi truong kich thich tao bao tir Bacillus
gdm glucose (g), yeast extract (g),
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peptone (g), KH2PO4 (9), (NH4)2SO4 (9),
CaCl,.2H,0 (g), MnCl,.4H,0 (g),
FeSO,4.7H,0 (9), ZnSQOq (9),
MgSQO,4.7H20 (g) va thoi gian (gio). Tung
chung vi khuan khac nhau c6 cac yéu tb
anh huong va gia tri t6i vu hoa cia cac

yéu t6 khac nhau. Ddi v6i chung vi khuan
AG-62, mat sb bao tir dat cuc dai (6,93 x
10° CFU/mL) khi chju anh hudng béi ba
yéu t6 1a glucose (2,586 g/L), FeSO, (0,5
mL/L) va thoi gian nudi cdy (38,5 gio)
(hinh 2) (Huynh Nguyén Trac Nhi, 2022).

Mat s0 Bao tu (CFUML)

uuuuu

ooooo

ooooo

w®
a2 &
38 S
\//’
» o7
0708 A Glucose (mL)

C: Thoi gian (h)

Mt s0 Baotu(CFUTL)

C: Thoi gian (h)

Hinh 2. Bé mat dap (rng ctia mat s6 bao tir vi khuan Bacillus stratosphericus AG-62
theo dé xuat
A. Glucose va FeS0Qy; B. Glucose va thoi gian; C. FeSO, va thdi gian

Huynh Kim Phuong (2022) da xac
dinh duoc peptone 2,66g/L, (NH4),SO,
1,669/L, CaCl,.2H,0 1,475g/L va thoi
gian nudi cdy trong 48 gio 1a cac yéu td
chinh gitp bao tir ciia vi khuan HG-33 dat
cuc dai (3,58 x 10° CFU/mL). Tuong tu vi
khuan HG-33, qua trinh tao bao tir ctia vi
khuan TG-71 dat 9,4 x 10° CFU/mL khi
chiu anh huéng boi cac yéu td peptone,
(NH4)2804, CaCl,.2H,0 va thoi gian nuoi
cAy voi cac gia tri t6i wu 1an luot 1a 12g/L,
4g/L, 2,699¢/L va sau 72 gid (H6 Xuan

Béch, 2021). Dbi vé6i vi khuan ST-14, gia
tri toi wu ciia cac yéu td anh huong la
glucose 7g/L, KH,PO,4 3g/L va thoi gian
nudi cdy trong 72 gio voi mat sd bao tir
dat 3,02x10° CFU/mL (Bi Truong Giang,
2021). Két qua nghién ctu ciing tuong
ddng so véi nhitng nghién ctru trude day,
khi cho thay cac chéat anh huong truc tiép
dén qua trinh hinh thanh bao tr cua vi
khudn bao gdm glucose, peptone, yeast
extract,... Ngoai nhimg yéu td trén, diéu
kién kich thich kha nang tao bao tir cua vi
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khuan Bacillus bi anh huong bodi nhiéu
yéu td khac ca vo co 1an hiru co va hoa
hoc 1an vat 1y.

3.NHAN XET CHUNG

Vi khuan CT-78 van duy tri duoc mat
s6 va hiéu qua giam bénh bac 14 trong
diéu kién nha ludi sau 24 thang ton trit
trong chat mang trdu va bot talc. Huyén
phu chtra hdn hop hai chung vi khuin
TG-71 va HG-33; AG-131 va AG-26 voi
ty 1& 1an luot 1 2:1 va 1:2 cho thay hiéu
qua gitip giam bénh bac 14 trong diéu kién
nha ludi. Tuy nhién, ty 1¢ phdi tron dé dat
dugc hiéu qua cao hon can dugc tiép tuc
nghién ctru. Cac yéu td chinh anh hudng
dén qua trinh tao bao tir ciia bon ching vi
khuén AG-62, HG-33, TG-71 va ST-14 da
dugc xac dinh bao gom glucose, peptone,
FESO4, (NH4)2504 va CaClz.ZHzo, KH2P04
va thoi gian nudi cdy, lam co s tao ché
pham sinh hoc phong trir bénh bac la
trong thuc té san xuat.
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ABSTRACT

Recent studies on disease-reducing effects after storage, strain combinations and
sporulation of antagonistic soil bacteria against Xanthomonas oryzae pv. oryzae
causing rice bacterial leaf blight

Bacterial leaf blight caused by Xanthomonas oryzae pv. oryzae is one of the major
rice diseases. Six antagonistic soil bacteria capable of reducing the disease were
isolated from the Mekong Delta of Vietnam thus identified as Serratia nematodiphila
CT-78, Bacillus safensis AG-131, B. stratosphericus AG-62, B. aerophilus HG-33, B.
pumilus TG-71 and B. subtilis ST-14. This paper presents recent results of the Plant
Pathology Research Group at the Biotechnology R&D Institute of Can Tho University
during 2022 on the disease-reducing effects after 24 - month storage of CT-78, the
effects of different combinations among the Bacillus sp. strains and culture conditions
having impacts on sporulation of these strains. The disease-reducing effects of CT-78
were observed under greenhouse conditions after 24 - month storage in rice husk and
talcum powder. The combination of TG-71 and HG-33 (2:1) and of AG-131 and AG-26
(1:2) showed disease-reducing effects under greenhouse conditions. Further studies on
combination ratios of these strains should be done to improve the efffects. Beside
culture duration, different factors having impacts on sporulation of each bacterial
strain were identified, i.e., concentrations of glucose and FeSO, for AG-62, those of
peptone, (NH,),8S0O, and CaCl,.2H,0 for HG-33 and TG-71 and those of glucose and
KH2P04fOV ST-14.

Keywords: Bacillus sp., bacterial leaf blight, rice, Serratia nematodiphila, sporulation,
storage, Xanthomonas oryzae pv. oryzae.
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HIEU QUA GIAM BENH BAC LA LUA CUA HON HOP
HAI CHUNG VI KHUAN pOI KHANG Bacillus safensis AG-131
VA Bacillus stratosphericus AG-62 TRONG BIEU KIEN NHA LUGI

Thai Tran Anh Thu', Nguyén Thi My A',
Nguyén Quang Tién', Nguyén Dac Khoa™
! Vién Nghién ctru va Phat trién Céng nghé Sinh hoc,
Truong Pai hoc Can Tho
* Tac gia lién hé: ndkhoa@ctu.edu.vn

TOM TAT

Vi khuan déi khang Bacillus safensis AG-131 va Bacillus stratosphericus AG-62 ¢
kha nang givip giam bénh bac 1d trén rudng lia do vi khudn Xanthomonas oryzae pv.
oryzae gay ra. Sir dung phwong phdp dong nuéi cdy trén cing dia thach cho thdy hai
chiing vi khudn nay khéng canh tranh nhau. Két qua khao sdt kha ndng givip gidm bénh
trong diéu kién nha ludi ciia hon hop huyén phit hai ching vi khudn AG-131 va AG-62
cho thdy ca ba ty 1é phéi trén bao gom 1:1, 1:2 va 2:1 déu ¢6 hiéu qua twong dwong voi
doi chitng dwong sir dung thuéc héa hoc nhwng khéc biét khong c6 y nghia thong ké so
véi bién phép sir dung tieng chiing vi khuan riéng 1é. Ty 1é phéi trén hai ching vi khudn
nay can dwoc nghién curu thém dé dat duoc hiéu qua cao hon.

Twr khoa: Bac la, Bacillus safensis, Bacillus stratosphericus, lGa, Xanthomonas
oryzae pv. oryzae.

sinh noi mo6i phd vo tinh khang
(Kiyosawa, 1989). Bé khiac phuc van dé
trén, phong trtr bénh hai béng vi sinh vat
d6i khang dang duoc quan tim nghién

1. DPAT VAN PE

Vi khuan Xanthomonas oryzae pv.
oryzae (Xo00) gay bénh bac 14 (chay bia
14) laa anh hudng nghiém trong trén dong
rudng (Swings et al., 1990). Bé phong trir
bénh bac 14, nguoi nong dan thuong su
dung thudc héa hoc va giéng khang. Tuy

cru gbp phan quan 1y bénh hai lua theo
huéng nong nghiép bén vimg (Nguyén
Pic Khoa va ctv., 2010; Khoa et al.,

nhién cac bién phap nay chua tdi wu vi
chi phi cao, gy 6 nhiém méi trudng, anh
huéng sttc khode cuia con nguoi va vt
nudi, mam bénh khang thubc va dé phat

Nguoi phan bién: TS. Tran Thi Giang

2016; Nguyén Dic Khoa, 2018).

Hai chung vi khuan Bacillus safensis
AG-131 va B. stratosphericus AG-62
duoc phan lap tai dat tréng Iua & tinh An
Giang da duoc xac dinh c6 kha nang duy
tri hiéu qua giam bénh dén 15 ngay sau
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chung bénh (NSCB) bing phuong phap
chung huyén phu vi khuan d6i khang vao
dat voi mat sb 10" CFU/mL trong diéu
kién nha luoi (VO Thi Phuong Trang,
2013). Tiép ndi nghién ciru nay, Nguyén
Hoang Thong (2014) va T6 Anh Khoa
(2014) da lan luot khao sat kha ning
phong tri bénh bac 14 lGa cua hai chung
vi khudn AG-131 va AG-62 trén rudng
laa tinh An Giang va Tién Giang. Két
qua cho thay bién phap chung huyén
phu vi khuén (mat s6 10" CFU/mL) vao
dat cho hiéu qué gidm bénh cao hon hai
bién phap ngadm hat va phun qua 14. Dén
nim 2018, Nguyén Huynh Nha Uyén
et al. mot 1an nita da khang dinh kha
nang lam gidm bénh bac 14 lta do Xoo
gdy ra cia hai chung vi khuan nay véi
phuong phap ching huyén phu vi khuan
& mat sb 10" CFU/mL vao dat déu cho
hi¢u qua gidm bénh cao, dac biét la
ching vi khuan AG-62 cho hiéu qua tét
nhét. Trén co s& do, nghién ctru nay sir
dung hdn hop huyén phu hai chung vi
khuéan dé khai thac toi da hiéu qua giam
bénh lam tién dé ung dung vao thuc té
san xuét.

2. VAT LIEU VA PHUONG PHAP
2.1. Vat liéu

Hai chung vi khuan d6i khéang
Bacillus safensis AG-131 (AG-131) va
Bacillus stratosphericus AG-62 (AG-62)
dugc Nhom Nghién ctu Bénh cay,
Phong Thi nghiém Sinh hoc Phan tu,
Vién Nghién ctru va Phat trién Cong
ngh¢ Sinh hoc, Truong Dai hoc Can Tho
cung cép.
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2.2. Khao sat kha ning déi khang cia
Bacillus safensis AG-131 va Bacillus
stratosphericus AG-62 trén dia thach

Dé kich thich hoat tinh ciia hai chung
vi khuan d6i khang sau thoi gian trit trong
dung dich glycerol 50% & -20°C, mot
loop mdi chung vi khuin AG-131 va
AG-62 dugc cho vao 10mL mdi trudong
NB va u lic 150 vong/phut trong 24 gid ¢
nhiét d6 phong (28 + 2°C). Sau d6, hai
chung vi khuin nay duoc cdy chuyén
sang moi trudong NA, U trong 48 gio dé
thu sinh khéi.

Mot loop vi khuin AG-131 duge cho
vao moi truong NB dé tao huyén phu.
Tiép theo, S0uL huyén phu vi khudn nay
duogc trai déu trén moi trudng NA bang
tam bong vo tring. Sau d6, khuan lac
cia vi khudn AG-62 dugc céy tai ba
diém cach déu nhau trén dia twong mg
voi 3 1an lap lai (va thuc hién nguoc lai).
Sau 48 gid U, ban kinh vong v6 khuan
dugc do & mat sau dia petri t diém
ngoai cung cua bia khuan lac dén diém
lan cudi cung cua vong vo khuan. Hai
ching vi khuan AG-131 va AG-62 c6
kha ning phat trién cing nhau khi khong
xuét hién vong vo khuan.

2.3. Khao sat kha ning déi khang cia
vi khuin Bacillus safensis AG-131 va
Bacillus stratosphericus AG-62 véi vi
khuin Xanthomonas oryzae pv. oryzae

Thi nghi¢m 1: Khdo sdt khd ning doi
khdng ciia vi khudn

Vi khuin Xoo duoc nudi trén moi
truong Wakimoto cai tién trong 48 gio ¢
nhiét d6 phong. Mot loop vi khuan Xoo
duogc cho vao 10mL nudc cat thanh tring
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va dong nhat bing may vortex dé tao
huyén phu vi khuan. Sau d6, 50uL huyén
phi vi khuén Xoo duoc trai 1én dia thach
chira méi truong Wakimoto cai tién bang
tim bong vo trung. Khuan lac cia vi
khudn AG-131 va AG-62 lan lugt dugc
cdy 1én hai diém trén dia thach. Thi
nghiém dugc lap lai 3 1an. Quan sat va do
ban kinh vong v6 khuan sau 48 gio.

Thi nghiém 2: Khdo sat kha nang wc
ché vi khudn Xanthomonas oryzae pv.
oryzae ciia dich nuéi cdy vi khudin
déi khing

Mot loop mdi ching vi khuan ddi
khang dwoc nudi lic trong 10 mL méi
truong NB trong 5 ngay. Sau do, 1 mL
huyén phu dugc ly tim 13.000 vong/phit
trong 10 phit & 4°C, phan dich trong
dugc hit chuyén sang dng méi. Huyén
phu vi khuén Xoo duoc chuin bi tuong tu
nhu da mo ta ¢ thi nghiém 1 muc 2.3. Sau
khi dia thach dugc trai 50uL huyén phu
vi khuan Xoo bang tam bdng vd trung,
tién hanh duc 15 tao 4 giéng (dudng kinh
6 mm). Lan luot 20 puL huyén phu vi
khuan AG-131, AG-62, mdi truong NB
va nude cat da khir tring duoc bom vao 4
giéng. Thi nghiém duoc lip lai 3 lan.
Quan sat va do ban kinh vong vo khuan
sau 48 gio.

2.4. Khdao sat hiéu qua giam bénh bac
14 hia trong diéu kién nha lwoi

Thi nghiém duogc b tri theo thé thire
hoan toan ngiu nhién v4i 3 lan lap lai.
Thi nghiém gom 7 nghiém thtc: Xt 1y
v6i vi khuan AG-131 (NT1), vi khuan
AG-62 (NT2), xtr Iy v6i hdn hop vi khuan
AG-131 va AG-62 theo ty 1¢ lan luot 1a
1:1, 1:2 va 2:1 (NT3, NT4 va NT5), doi

chung dwong: Xu 1y v6i thuéc hoa hoc
Starner 20WP (NT6) va dbi chimg am: Xt
ly v6i nude cat (NT7). St dung phuong
phéap ching vao dit & mat s6 10" CFU/mL.

Xir Iy dat: Pat dugce thu tir phuong
Long Tuyén, quan Binh Thuy, Thanh ph
Can Tho. Sau khi dugc bam nho, phoi
kho va tron voi, dit duge cho vao chiu
(duong kinh 35cm), ngdm nude trong 4
ngay. Thao nudc va lam rao mat trudce khi
gieo hat.

Xir Iy hat giong: St dung hat laa
giébng Jasmine 85 An Giang (tr Tap
doan Loc Troi) ngadm trong nudc
khoang 55°C trong 20 - 30 phut (loai b
hat 1ép) dé han ché mam bénh. Tiép
theo, hat dugc ngdm nudc trong 24 gio
va U trong 48 gid dé hat nay mam trudc

khi gieo.

Bon phén: Theo cong thic 100 - 40 -
30kg/ha (N-P,05-K,0) va dugc chia thanh
4 dot bon. Dot 1 (1 ngay trude khi gieo):
2,49 P,0s; Dot 2 (10 NSKG): 0,5¢ N va
0,129 K;0; bot 3 (18 NSKG): 1g N va
0,129 K;0; bgt 4 (40 NSKG): 0,5¢ N va
0,12g K20 (lugng phan bon duge tinh trén
téng dién tich cta cac chau lua).

Xir Iy vi khudn doi khang: Chuan bj
huyén phu vi khuan d6i khang tuong tu
mo ta & muc 2.2. Sau 24 gid, lan luot trai
50uL huyén phu vi khuan duoc pha lodng
& 10', 107, 10%, 10* va 10° 1én moi trudong
NA. Thi nghiém Idp lai 3 lan. Dya vao
mat sd ban dau, diéu chinh huyén phu vi
khuén v& mét s6 10’ CFU/mL. Sau d6, 40
mL huyén phu cta timg chung vi khuan
d6i khang va hdn hop vi khuan AG-131
va AG-62 phdi tron ¢ ba ty 1¢ 1an luot 13
1:1, 1:2 va 2:1 dugc chung vao dét trudce
khi gieo hat 24 gio.
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Phwrong phdp chiing bénh: Huyén phu
vi khuén X00 dugc chuén bj tvong ty nhu
moé ta & muc 2.3. Huyén phu nay duoc do
quang phd & budc séng 600nm, diéu chinh
chi s6 OD = 0,3 twong Gng mat sb vi
khudn Xoo khoang 10° CFU/mL (Tran
Kim Thoa, 2015). St dung kéo vo trung
nhing vao huyén phu vi khuidn Xoo da
chuén bi va cit 3 - 5 chop 14 truong thanh
(45 NSKG) (Kauffman et al., 1973).

Ghi nhan chi tiéu: Quan sat va do
chiéu dai vét bénh bac 14 cua 3 la/cay lha
vao 3 thoi diém 10, 15 va 20 NSCB.
Chiéu dai vét bénh bac 14 duoc tinh tir vét
cat dén vi trf lan cudi cing cua vét bénh.

Chon ty 1é phéi trén téi wu: Cac
nghiém thirc phdi tréon huyén phu hai
chung vi khuan can dam bao hai tiéu chi.
Thir nhét, nghiém thirc thé hién duoc hiéu
qua giam bénh so véi cac nghiém thic
duoc xir 1y vi khuén riéng 1é va so véi ddi
chung dwong; thir hai, nghiém thirc c6 thé
duy tri hiéu qua giam bénh dén thoi diém
20 NSCB.

2.5. Xir Iy so liéu

S6 liéu ban kinh vong v6 khuan 1a gia
tri trung binh cua 3 1an 1ap lai va do léch
chuan dugc tinh biang phin mém
Microsoft Excel 2016. S liéu chiéu dai
vét bénh duoc phan tich ANOVA va duoc
so sanh bang kiém dinh Tukey ¢ mirc ¥
nghia 5% bang phan mém R v. 4.1.0.

3. KET QUA VA THAO LUAN

3.1. Két qua khio sat kha niing d6i khang
ctia Bacillus safensis AG-131 va Bacillus
stratosphericus AG-62 trén dia thach

Két qua khao sat cho thiy hai ching
vi khuan AG-131 va AG-62 khong d6i
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khang nhau, c6 kha niang phat trién cung
nhau. Khi séng trén cung méi trudng,
hai ching vi khuan nay téng hop nén
cic chat khang khuén tuwong ty nhau
(Kothari et al., 2013; Satomi et al.,
2006; Sasser, 1990; Shiivaji et al.,
2006) nén khong c6 kha ning tc ché su
sinh truong cta vi khuan con lai ma chi
co tac dung dbi khang véi mam bénh.
Két qua nay 13 co s cho viéc phdi tron
hai chung vi khuan déi khang dé khao
sat kha nang lam gidm bénh bac 14 lua
trong diéu kién nha luéi.

3.2. Két qua khao sat kha niing ddi khang
ciia vi khuan Bacillus safensis AG-131
va Bacillus stratosphericus AG-62 voi vi
khuin Xanthomonas oryzae pv. oryzae

Thi nghi¢m 1: Khdo sdt khd ning déi
khdng ciia vi khudn

Qua khao sat da xac dinh duogc hai
chung vi khuan AG-131 va AG-62 van
con duy tri kha nang ddi khang véi vi
khuén Xoo trén dia thach. Tuy nhién, kha
ning d6i khang ciia vi khuan di suy giam
dang ké sau qua trinh trit do ban kinh vong
v khuan tuong dbi nho (hinh 1). Ban kinh
vong vo khuan do vi khuan AG-131 tao
ra 1a 4,67 + 0,58mm va vi khuan AG-62
tao ra la 6,33 = 0,58mm gidm mot nira so
véi két qua nghién ctu cia V& Thi
Phuong Trang (2013) (1an luot 1a 11,30 +
0,60mm va 13,30 + 0,60mm). Kha nang
d6i khang ciia vi khuan AG-131 thap hon
vi khuan AG-62 do c6 ban kinh vong vo
khuan nh6 hon, diéu nay phu hop véi két
qua nghién cttu cua VO Thi Phuong
Trang (2013).
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Bacillus safensis
AG-131

B. stratosphericus
AG-62

Vi khuén Xoo

Hinh 1. Vong vé khuén do hai ching vi khuan Bacillus safensis AG-131
va Bacillus stratosphericus AG-62 tao ra trén méi triwéng Wakimoto cai tién

Thi nghiém 2: Khdo sdt khd ndng vc
ché vi khudn Xanthomonas oryzae pv.
oryzae ciia dich nuéi cdy vi khudin
déi khing

Thi nghiém sir dung dich nudi cay vi
khuan sau 5 ngay dé xac dinh kha niang
tric ché voi vi khuan Xoo, do day 1a thoi
diém vi khudn tao ra ban kinh vong vo
khuan 16n nhét theo két qua nghién ctru

Vi khuan Xoo

Dich nuéi ciy
Bacillus safensis
AG-131

Mai trudng NB

ciia Vo Thi Phuong Trang (2013). Két
qua cho thay dich nudi cy cua hai dong
vi khuan nay van con kha niang trc ché vi
khuan Xoo trén dia thach (hinh 2). Tuy
nhién, vong vo khuan dugc tao ra c6 ban
kinh rat nho. Ban kinh vong v6 khuan do
dich nudi cdy cua hai ching vi khuin
AG-131 va AG-62 lan luot 1a 1,67 =+
0,58mm va 2,00 + 1,00mm.

\ Dich nuéi cay Bacillus
stratosphericus AG-62

Nudc cat

Hinh 2. Vong vé khuan do dich nudi cay cta hai ching vi khuan Bacillus safensis AG-131
va Bacillus stratosphericus AG-62 tao ra trén méi trwéng Wakimoto cai tién

Qua hai thi nghiém trén cho thay, khi
cO mat truc tiép té bao cua vi khuan ddi
khang va vi khuan gdy bénh trén cing

mot moi truong thi kha nang hinh thanh
vong vo khuan cua hai chung vi khuan
cao hon khi str dung dich nudi cdy.
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3.3. Khdo sat hiéu qua giam bénh bac
14 lha trong diéu kién nha lwéi

Bang 1 cho thay tai thoi diém 10
NSCB, cac nghi¢m thirc déu cho vét bénh

ngan hon va khéc biét c6 ¥ nghia vé mit
théng ké so voi ddi ching am, ngoai trir
nghiém thirc xtr Iy v6i hdn hop huyén phu
hai chung vi khuén d6i khang AG-131 va
AG-62 oty 1€ 2:1.

Bing 1. Chiéu dai vét b¢nh (mm) trén ld liia Jasmine 85
khi xue ly voi vi khudn doi khang ¢ mdt so 10" CFU/mL

Nhom

Chiéu dai vét bénh (mm)

nghiém thire oM MICND T NG0B 1SNSCB 20 NSCB
L NTI1: AG-131 20,44" 29,78 42,56°
Riéng lé
NT2: AG-62 18,89 27,78 37,78
Phéitron:  NT3 Ty L1 22,89" 27,000 34,22
AG-131va  NT4:Tylé 12 11.67° 18,00° 35.22°
AG-62 NTS: Ty 16 2:1 29,112 36,78 50,89
L NT6: Péi chimg dwong 30,672 44,670 74,33
P6i ching PO
NT7: Péi chimng 4m 44,78 85,892 135,447
p-value 0,003 0,004 <0,001
CV (%) 41,72 58,29 62,45

Céc so trung binh trong cung thoi diém theo sau boi mét hodc nhirng chir cai giong
nhau thi khac biét khéng c6 ¥ nghia thong ké & mitc 5% bang kiém dinh Tukey

O thoi diem 15 NSCB, tat ca cac
nghiém thirc déu cho hiéu qua giam bénh
so voi dbi chimg am. Tai thoi diém nay,
nghiém thire voi ty 1& 1:2 ctia hdn hop
huyén phu AG-131 va AG-62 cho vét
bénh ngan nhit va khac biét co y nghia vé
mat théng ké so voi ddi chimg dwong.
Dén thoi diém 20 NSCB, tit cd céc
nghiém thirc déu cho hiéu qua giam bénh
so v6i ddi chimg duong va dbi chimg am.
Trong d6, nghiém thirc dugc xir 1y bang
hdn hop huyén phu vi khuan AG-131 va
AG-62 & ty 1¢ 1:1 thé hién chiéu dai vét
bénh ngan nhat nhung khac biét khong c6
¥ nghia théng ké so véi cac nghiém thirc
xtr 1y vi khuan riéng 1é. Qua ba thoi diém
khao sat, khong co nghiém thirc phdi tron
nao duge lya chon 1a tdi vu do khong dap
g duoc hai tiéu chi da dé ra.
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Nhin chung, cic ty I¢ phéi tron thé
hién dugc hi¢u qua gidm bénh nhung khéc
biét khong co y nghia vé mit thong ké so
v6i cac nghiém thirc riéng 1¢. Két qua nay
c6 thé do thé tich phdi tron chua phu hop.
Khi két hop huyén phu hai chiung vi khuan
ndy voi cac ty 1¢ trén thi mat sé ciia hdon
hop huyén phtt duge dam bao, tuy nhién
mat s6 cia timg ching vi khuan di giam
theo ty 1& phdi tron so v&i huyén phu cua
tung chung vi khuén. Bén canh do, hé sb
bién thién (CV%) tuong dbi cao nén dan
dén cac nghiém thac phdi trén c6 hiéu qua
giam bénh tuong duong voi cadc nghi¢m
thirc khong phdi tron. Mic du kha nang dbi
khang véi vi khuan Xo0 trén dia thach cua
hai chiing vi khuan ddi khang nay da bi suy
giam dang ké sau qua trinh trit nhung hiéu
qué lam gidm bénh bac 14 1aa kha quan hon
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nhiéu so voi két qua nghién ctru cua V5
Thi Phuong Trang (2013) va Nguyén
Huynh Nhd Uyén (2018) bang phuong
phap chung huyén phu vi khuan dbi khang
vao dat voi mat s§ 10’ CFU/mL.

4. KET LUAN

Hai chung vi khuan AG-131 va AG-62
¢6 kha ning sinh truong va phat trién trén
cung moi truong. Sau qua trinh luu tri,
hai ching vi khuan nay van con duy tri
kha ning d6i khang va kha niang wc ché vi
khudn X00 trén dia thach nhung ban kinh
vong vo khudn dd suy giam nhiéu so véi
cac nghién ctru trude. Khao sat kha nang
giam bénh bac 14 trong diéu kién nha ludi
cho thiy cic nghiém thuc phdi tron hai
ching vi khuan AG-131 va AG-62 c6 hiéu
qua giam bénh tuong duong véi céc
nghiém thirc khong phdi tron.
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ABSTRACT

Disease-reducing effects of mixtures of the antagonistic Bacillus safensis AG-131
and Bacillus stratosphericus AG-62 against rice bacterial leaf blight
under greenhouse conditions

The antagonistic Bacillus safensis AG-131 and Bacillus stratosphericus AG-62
could reduce rice bacterial leaf blight caused by Xanthomonas oryzae pv. oryzae under
field conditions. Using dual culture test, these bacterial strains did not show any
antagonistic effects against each other. Disease-reducing effects of their combinations
were tested under greenhouse conditions. Results showed that the effects of three
different mixing ratios, i.e., 1:1, 1:2 and 2:1 were similar to that of the chemical control
while they are not significantly different from the effects of each bacterial strain.
Further studies on mixing ratios of these strains should be done to improve the efffects.

Keywords: Bacillus safensis, Bacillus stratosphericus, bacterial leaf blight, rice,
Xanthomonas oryzae pv. oryzae.
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DANH GIA KHA NANG PHONG TRU SINH HOC
BENH THAN THU TREN GT DO NAM Colletotrichum sp.
CUA 2 DONG Vi KHUAN Bacillus sp. M3 VA Bacillus sp. G5
G DIEU KIEN PHONG THi NGHIEM VA NHA LUGI
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1. GIOI THIEU

Ot cay (Capsicum annuum L.) 1a loai
rau gia vi c6 gia tri kinh té cao, chira
nhiéu vitamin A, C va E (Pickersgill,
1997). O nuéc ta, ciy 6t ngay cang duoc
chu trong phat trién rong khap khu vuc
doéng bang song Ctru Long. Tuy nhién,
trong qua trinh canh tdc ngudi nong dan
phai d6i mat v6i nhidu loai dich bénh trén
cdy 6t nhu bénh chét ciy con do
Rhizoctonia solani, bénh héo xanh do vi
khuén Ralstonia solanacearum, bénh than
thu do nam Colletotrichum spp,... Trong
d6 bénh than thu giy thiét hai va thét
thoat ning suit nghiém trong. C6 nhiéu
bién phap dé quan 1y bénh than thu, tir
viéc luan canh cay trdng khac ho (canh
tac), vat ly, sinh hoc va hoéa hoc (Vi
Triéu Man, 2007). Hi¢n nay, viéc ap dung
cac bién phap phong tri sinh hoc bing
cach sir dung cac ché pham chira céc tac
nhan phong trir sinh hoc nhu vi khuan,

Nguoi phan bién: PGS.TS. Nguyén Thi Thu Nga

ndm va xa khudn duogc nhan dinh la
hudng di mdi, boi bién phdp sinh hoc vira
quan 1y t6t bénh hai, than thién v6i moi
truong sinh thai, khong anh hudng stuc
khoe nguoi tiéu dung. Nhiéu cong trinh
nghién ctru cia cac nha khoa hoc trong va
ngoai nudc da ghi nhan cic chung vi
khuan thudc chi Bacillus c6 kha ning
kiém soat tot nidm Colletotrichum spp.
gdy hai trén nhiéu loai cdy trong va mang
lai hi€u qua cao.

Nghién ctru cta Kim et al. (2010) da
chimg minh rang dong vi khuan Bacillus
subtilis CMB32 dugc phan lap tir dat c6
kha ning san xuat ra ba polypeptit khang
nam: iturin A, fengycin va surfactin A
kiém soat tot bénh than thu do nim
Colletotrichum gloeosporioides gay ra ¢
diéu kién phong thi nghiém. Sariah
(1994) di bao céo vi khuan Bacillus
subtilis hoac dich loc nudi céy vi khuin
gitp giam dang ké vét bénh trén trai ot
nhiém nhan tao nidm Colletotrichum
capsici, Colletotrichum gloeosporioides
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so v6i dbi chimg khéng xu 1y vi khuén.
Huynh Thi Ngoc Han (2016) ghi nhan ba
chung vi khuan Bacillus sp. P81, Bacillus
sp. P2, Bacillus sp. P17 c6 kha ning kiém
soat tot bénh than thu ot théng qua hiéu
suat tc ché 1an luot dat 76,19%, 78,74%
va 75,12% ¢ diéu kién nha ludi. Nghién
ctru cia Nguyén Htru Thién va Nguyén
Thi Thay Kiéu (2019) da phan lap hai
chung vi khuéan thudc chi Bacillus ¢ ky
hiéu Bacillus subtilis M3 va Bacillus
velezensis G5 tir hat mé va hat gao 1én
men c6 kha ning d6i khang tot voi ba
dong nidm giy bénh trén ot gdbm nim
Colletotrichum  sp., nam  Fusarium
oxysporum va nam Rhizoctonia solani &
quy mo phong thi nghi€ém. Tuy nhién,
viéc danh gia hiéu qua cua hai dong vi
khuan Bacillus spp. phan lap nay 1én kha
nang d6i khang véi nam Colletotrichum
sp. & diéu kién in vivo va nha luéi van
chua dugc thuc hién. Do vay, nghién ctru
nay dugc thuc hién nham muc tiéu xac
dinh hiéu qua phong tri bénh than thu 6t
Colletotrichum sp. cia 2 dong vi khuan
Bacillus sp. M3 va Bacillus sp. G5 trong
diéu kién in vitro, in vivo va nha ludi.

2. PHUONG TIEN VA PHUONG
PHAP NGHIEN CUU
2.1. Vat li¢u thi nghiém

Ngudn ndm Colletotrichum sp. c6
kha ning gdy bénh trén ot dugc cung cap
tr B6 mon Khoa hoc Pat, Khoa Nong
nghiép, Truong Pai hoc Can Tho.

Hai dong vi khuéan Bacillus sp. M3 va
Bacillus sp. G5 duogc phan 1ap lan luot tir
hat mé va hat gao 1én men dugc cung cip
tir phong thi nghiém Vi sinh vat Dat, Bo
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mén Khoa hoc Pit, Khoa Nong nghiép,
Truong Pai hoc Can Tho.

2.2. Khao sat kha niing dbi khang ciia 2
dong vi khuin M3 va G5 dbi véi dong
nim giy bénh Colletotrichum sp. trong
diéu kién in vitro

2.2.1. Nguon vi khuin doi khding va
nim bénh

Vi khuan M3 va G5 duoc nhan nudi
trong moi trudng TSB ¢ diéu kién phong
thi nghiém trong 2 ngay va dugc hiéu
chinh mat s vé 10" CFU/mL.

Ndm gdy bénh: Nam Colletotrichum
sp. dugc nudi cdy trén moi trudng PDA
trong vong 7 ngay trudc thoi gian b tri
thi nghiém. Sau do, dung pasteur pipette
thily tinh tiét tring, duong kinh Smm dé
cit thanh cac khoi agar cO hé sgi nam
phat trién dé b tri thi nghiém.

2.2.2. Bé tri thi nghiém

Thi nghiém khao sat kha niang ddi
khang cta 2 dong vi khuan tuyén chon
v6i nam Colletotrichum sp. duogc thuc
hién véi 3 kiéu bd tri khac nhau gom: (1)
Vi khuan d6i khang dugc dat trudce nam
Colletotrichum sp. 24 gio; (2) Vi khuan
d6i khang dugc dat cung thoi diém véi
nam Colletotrichum sp. va (3) Vi khuan
ddi khang duoc dit sau nam
Colletotrichum sp. 24 gio. Thi nghi¢m
duogc bd tri theo thé thirc hoan toan ngiu
nhién gdm 9 nghiém thic voi 3 1an lip
lai. Thi nghi€ém duoc thuc hién theo
phuong phap cua Nihorimbere et al.
(2017). Hiéu sudt dbi khang dwoc danh
gia theo Abbott (dugc trich dan bdi Pham
Vian Bién va ctv., 2005) va dugc tinh theo
cong thirc dugc tinh theo cong thirc:



Nguyén Kh&i Nghia va ctv.

PI= 2 x 100
R

Trong d@6: Pl: Phan trim ddi khang
ctia vi khuan.

R: Ban kinh khuén ty cua dong ndm
giy bénh vé phia d6i chirng (mm).

r: Ban kinh khuan ty cia dong ndm
gay bénh vé phia c6 vi khuin (mm).

2.3. Khio sat kha nang phong trir bénh
than thw trén 6t cia 2 dong vi khuén
M3 va G5 & diéu kién in vivo

Dung dich vi khudn doi khang: D&
dugc nhan nudi va hiéu chinh vé cung
mat s6 14 10" CFU/mL.

Ndm bénh: Dung dich huyén phu
chtra bao tr nAm Colletotrichum sp. b tri
trong thi nghiém nay ¢ mat sb 2,5 x 10°
bao ti/mL.

Trdi 6t thi nghiém: Gidng 6t Chanh
Phong 01 duoc trong va chim soéc theo
quy trinh cua Tran Thi Ba va V& Thi Bich
Thaty (2019) va cach ly thude hoa hoc 10
ngay trude khi thu hoach trai dé thyc hién
b6 tri thi nghiém. Chon nhiing trai 6t co
kich thuéc va mau sic twong ddi dong
déu, khong bi nhiém bénh. Thi nghiém
dugc b tri hoan toan ngau nhién véi 13
nghiém thac, 3 1ap lai, cdc nghiém thirc
dugc liét ké trong bang 1.

Bing 1. Cic nghiém thirc xir Iy bénh do nim Colletotrichum sp. trén trdi 6t
trong diéu kién in vivo

STT Ky hiéu Nghiém thirc
1 BC Déi chirng (nwéc cat vo trung)
2 M3>Col. Vi khuan M3 chiing trwéc ndm bénh 1 ngay
3 G5>Col. Vi khuén G5 chiing trwéc ndm bénh 1 ngay
4 M3+G5>Col. Vi khudn M3 va G5 chading trwéc ndm bénh 1 ngay
5 250 mg>Col. Kresoxim-methyl (250 mg/L) trwéc ndm bénh 1 ngay
6 M3<Col. Vi khudn M3 chding sau ndm bénh 1 ngay
7 G5<Col. Vi khuan G5 chling sau ndm bénh 1 ngay
8 M3+G5<Col. Vi khudn M3 va G5 chdng sau ndm bénh 1 ngay
9 250 mg<Col. Kresoxim-methyl (250 mg/L) sau ndm bénh 1 ngay
10 M3>Col.>M3 Vi khuan M3 chiing trwéc va chiing sau 1 ngay
11 G5>Col.> G5 Vi khuén G5 chiing trwdc va ching sau 1 ngay
12 M3+G5>Col.>M3+G5 Vi khuan M3 va G5 trwdc va chiing sau 1 ngay

[y
w

Col.>250 mg>Col.

Kresoxim-methyl (250 mg/L) trwéc va sau 1 ngay

Thi nghiém khao sat kha nang phong,
tri nam Colletotrichum sp. gy bénh than
thu trén 6t trong diéu kién in vivo duoc
tién hanh theo phuong phép ciia Tran Thi

Lé Trinh (2011). Po chiéu dai phat trién
cia vét bénh vao céac thoi diém 5, 6 va 7
ngay sau khi chung bénh.
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2.4. Panh gia hiéu qua phong, tri bénh
than thu trén 6t cia 2 ching vi khuin
M3 va G5 trong diéu Kkién nha luéi
2.4.1. Chudn bi nguon vi khuin doi
khdng, ndm bénh va cdy 6t thi nghi¢m

Nguon vi khudn doi khing va ndm:
Tham khao muc 2.2.1 va 2.3.1.

Chudn bi 6t khée: Trong 6t (gidng ot
Chanh Phong 01) trong chau co6 kich
thude 30 cm x 50 cm va dugc cham soc
theo quy trinh cua Tran Thi Ba va V3 Thi
Bich Thuy (2019). Ngoai ra, thuc hién
phun thudc trir sdu theo dinh ky nhim
phong ngtra bo tri va nhén vao giai doan

cay con va trude khi chiing bénh 15 ngay.
Khi cdy 75 ngay tudi va cho trai ro thi
tién hanh bd tri thi nghiém.

2.4.2. Nghiém thirc thi nghi¢m

Thi nghiém dugc bd tri theo thé thuc
hoan toan ngau nhién véi 11 nghiém thire
va 3 lan lap lai cho 1 nghiém thirc tuong
mg voi 3 chau thi nghiém. Mdi chau thi
nghiém duoc trong 1 cdy 6t. Cham soc
ciy 6t cho dén dat 75 ngay tudi, khi cay
cho trai dong déu tién hanh bd tri thi
nghiém. Céic nghiém thtc dugc liét ké
nhu sau:

Bing 2. Cdc nghiém thirc xir Iy bénh do ndm Colletotrichum sp. trén cdy ot
trong diéu kién nha luwoi

STT Ky hiéu Nghiém thirc
1 BC Déi chirng (nwéc cht vo tring)
2 M3>Col. Vi khuan M3 phun trwéc ndm bénh 2 ngay
3 G5>Col. Vi khuén G5 phun trwéc ndm bénh 2 ngay

4 M3+G5>Col. Vi khudn M3 va G5 phun trwéc ndm bénh 2 ngay
5 M3<Col. Vi khuan M3 phun sau khi chiing ndm bénh 2 ngay
6 G5<Caol. Vi khuan G5 phun sau khi chiing ndm bénh 2 ngay
7 M3+G5<Col. Vi khudn M3 va G5 phun sau khi ching ndm bénh 2 ngay
8 M3=Col. Vi khuan M3 phun khi vira chiing ndm bénh
9 G5=Caol. Vi khuan G5 phun khi vira chiing ndm bénh

10  M3+G5=Col. Vi khuén M3 va G5 phun khi vira ching ndm bénh

11 Thudbc BVTV héa hoc

Kresoxim-methyl 250 mg/L phun khi vira chiing nAm bénh

Thuc hién trong va cham soc 6t theo
quy trinh k¥ thuét caa Tran Thi Ba va V5
Thi Bich Thuy (2019). Khi ciy 6t khoang
70 - 75 ngay, giai doan bat dau co trai gia
chuan bi thu hoach, tién hanh bo dot trai
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dau, sau d6 cdy ra dot trai thir 2 thi tién
hanh bd tri thi nghiém. Viéc danh gia
hiéu qua phong trir bénh thén thu trén 6t
trong diéu kién nha ludi duoc tién hanh
theo phuong phap cia Huynh Thi Ngoc
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Han (2016). Chon nhiing ciy 6t co sb
luong va chit luong qua twong dbi dong
déu dé thuc hién bd tri thi nghiém, sau do
dung dung cu phun vi sinh vat dé phun
40mL huyén phu bao tor nim/chau véi
mat sb 2,5 x 10° bao ta/mL, phun w6t déu
toan cay vao luc chiéu mat, sau d6 thuc
hién che mat va tao diéu kién gitr 4m cho
ndm bénh xam nhiém. Cac nghiém thuc
phun vi khuén d6i khéng dugc thuc hi¢n
tuong ty nhu phun huyén phi bao tir nam,
tuy nhién vé6i thé tich phun 80 mL & mat
s6 10" CFU/mL cho mot 1an lap lai (mdi
cdy), phun udt déu 1én toan cay theo timg
nghiém thuc tuong Gng.

Ty 18 bénh (%) = S trai 6t bi nhidém
bénh/Téng s6 qua khao sat cia nghiém
thre*100.

Hiéu qua gidm bénh (%) = (Ty I¢
bénh cia ddi chimg - Ty 1é bénh cia
nghiém thirc c¢6 xu ly vi khuan dbi
khang)/Ty 1& bénh cua d6i chirng*100.

2.5. Xir Iy 6 liéu
Céc sd liéu dugc thong ké trén bang
tinh Excel va phéan tich ANOVA theo

kiém dinh Tukey test bing phan mém
MINITAB 16.2.

3. KET QUA VA THAO LUAN

3.1. Kha ning ddi khing ciia 2 dong vi
khuin M3 va G5 d6i véi dong nim
Colletotrichum sp. giay bénh than thw
trén &t trong diéu kién in vitro

Két qua khio sat kha ning ddi
khang cua 2 dong vi khuan M3 va G5

v6i nam Colletotrichum sp. gay bénh
than thu trén ot trong diéu kién in vitro
trinh bay trong bang 4 cho thiy cac
nghiém thirc ching vi khuan d6i khang
24 gio trudc khi ching ndm giy bénh
hodc ching vi khuan d6i khang cing luc
v6i chung nidm bénh cho hiéu sudt dbi
khang cao hon va khac bi¢t y nghia
théng ké khi so v6i cac nghiém thuc
ching vi khuan d6i khang 24 gio sau
khi ching ndm bénh (p<0,05) va hiéu
sudt dbi khang cua 2 dong vi khuan ting
1én theo thoi gian thi nghiém.

Cu thé, kha nang uc ché su phat
trién khuan ty ndm Colletotrichum sp.
ctia hai dong vi khuan M3 va G5 dat tot
nhit khi hai dong vi khuin nay duogc
dat Ién trén moi truong PDA 24 gio
truge nam Colletotrichum sp., dic biét
hai nghiém thuc st dung dong don vi
khuan d6i khang (M3 va G5) véi hiéu
suat dbi khang cao nhét, dat 52,3%
dugc ghi nhan ¢ ngay thu 9 sau khi
chung bénh, trong khi d6 nghiém thuc
st dung hdn hop 2 dong vi khuan M3
va G5 cho hiéu qua tc ché khuan ty
nam Colletotrichum sp. tot nhat khi
chung duoc dit cung thoi diém thi
nghiém véi ndm Colletotrichum sp.
Nguogc lai, ¢ thi nghiém vi khuan dbi
khang dugc dat sau nam 24 gio, hau hét
céc nghiém thirc khao sat gdm str dung
dong don vi khuan M3, G5 va hdn hop 2
dong vi khuan déu co hiéu suit dbi
khang thap hon khi so sanh véi 2 kiéu bd
tri con lai (vi khuan ddi khang duoc dat
trude va cung luc voi ndm dbi khang).
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Bing 4. Hi¢u suiit doi khéng ciia 2 dong vi khuin M3 va G5 véi nim Colletotrichum sp.
trong diéu kién in vitro ¢ thoi diém 5, 7 va 9 ngay sau khi bo tri

Hiéu suét déi khang (%)

STT Nghiém thirc
5NSKC 7 NSKC 9 NSKC

. . : 2 d c a
2 trwdcndm Vi khuan G5 34,8° 38,9 52,3°
3 Colletotrichum Vi khuén M3+G5 30,5° 40,7 47,7
. . : A d d b

4 VKdbikhangvandm  Vikhuan M3 28,3 333 50,7
5  Colletotrichum nudi cdy  Vikhuin G5 32,6° 37,0° 46,2°
g cunglic Vi khudn M3+G5 34,8° 37,0° 52,3?
7 ) ~ Vikhuan M3 28,2° 31,5° 49,2°
g VKdOiknangnudicay .0 a0 oo 19,5 18,59 33,9°

sau nam Colletotrichum )
9 Vi Khudn M3+G5 21,7° 20,4' 38,4
F * * *

CV (%) 17,81 23,54 13,53

* Ghi chi: Trong cling mot cot, cac chir s6 ¢6 phan chit theo sau khac nhau thi khéc biét co y nghia théng

ké & mirc 5% theo phép tht Tukey’s.

Ngoai ra, hai dong vi khuan M3 va
G5 thé hién kha niang ddi khang t6t voi
nam Colletotrichum sp. va c6 hiéu suét
d6i khang ting dan theo thoi gian. Piéu
nay cho thdy, c6 thé theo thoi gian thi
nghiém hai dong vi khuan d6i khang van
tiép tuc tiét ra cac hop chit trc ché sy phat
trién cta nam Colletotrichum sp. tuy
nhién c6 sy khac biét vé kha nang va mirc
d6 dbi khang khi chiing xuat hién trude,
hodc sau, hodc cung thoi diém véi ndm
bénh. Bén canh d6 két qua ciing cho thay
viéc xir 1y hdn hop 2 dong vi khuan dbi
khang chua lam gia ting hiéu suat d6i
khang voi nam bénh Colletotrichum sp.
gdy bénh than thu trén 6t trong didu kién
in vitro ctia hai dong vi khuan ddi khang
khi so v&i hiéu qua d6i khang ciia hai
dong riéng 1é. Nhu vay trung binh chung
hiéu suat dbi khang cia dong vi khudn
M3, G5 va hdn hop 2 dong M3 va G5 dbi
v6i ndm Colletotrichum sp. twong tg lan
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luot 1a 50,7%; 44,1% va 46,1%. Theo
Shama (2004) khi mat sé cia vi khuan
phat trién vuot troi sé thé hién kha ning
canh tranh dinh dudng, canh tranh nguén
sat, khong gian séng hodc tiét enzyme dé
phan giai vach té bao soi nam bénh. Su
canh tranh ndy c6 thé dién ra theo nhiéu
cach nhu giy ra nhitng su bién d6i bat
thuong trong hinh thanh bao tr, lam
truong phong soi nAm, pha huy hodc lam
hu hai cdc cdu trac cua soi nam, hay tiét
enzyme phan giai soi ndm. Khi ngudn
dinh dudng trén moéi truong khong con
hodc giam xudng murc ti thiu, su phat
trién cua ndm sé& bi can trd. Bén canh do,
viéc hai dong vi khuan thé hién kha nang
d6i khang cao khi duoc dat 24 gio trude
nam Colletotrichum sp. cé thé giai thich
theo Sigee (1993) rang, vi khuan ddi
khang phai c6 kha ning song sot va phat
trién bén viing, dé cho su canh tranh dién
ra ¢6 hiéu qua thi nhan t6 d6i khang phai
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chiém giltt mot noi cu tra va co dac diém
phat trién gan gidng mam bénh.

Két qua nghién ctru ndy twong tu voi
két qua nghién ctru ctia Prihatiningsih et
al. (2019) cho thiy chung Bacillus
subtilis B298 tc ché 56% su phét trién
ctia ndm bénh Colletotrichum sp. trong
diéu kién in vitro. Hay nghién ctru cua
Trinh Kiéu Man (2008) vé kha ning ddi
khang ctia ba dong vi khuan Bacillus sp.
v6i 10 chung nAm Colletotrichum sp. gay
bénh than thu trén cdy hoa hong.

3.2. Kha nang phong, tri cia 2 dong vi
khuan M3 va G5 véi bénh than thw
trén 6t trong diéu kién in vivo

Két qua danh gia hiéu qua phong tri
bénh than thu do Colletotrichum sp. trén

trai 6t (bang 5) cho thdy & ca 3 thoi diém
khao sat véi ba bién phap xur 1y vi khuan
d6i khang khac nhau thé hién kha ning
kiém soat mam bénh & nhimg muc do
khac nhau thong qua chiéu dai vét bénh
khac nhau c6 khac biét y nghia thong ké
(p<0,05). Trong d6, dong vi khuin M3
thé hién hiéu tt qua phong tri nAm gay
bénh Colletotrichum sp. va duy tri 6n
dinh hi€u qua theo thoi gian thi nghiém,
chi dung sau hiéu qua thuéc hoa hoc,
dong thoi vuot troi hon so véi dong vi
khuan G5 va nghiém thirc xir 1y két hop 2
dong vi khuan M3 va G5 trong ca 3 tinh
hudng xir 1y vi khuan d6i khang véi chiéu
dai vét bénh trén trai ot xir Iy ctia dong vi
khuan M3 1a nho nhét trong ca 3 thoi
diém xtr 1y d6i khang.

Bing 5. Chiéu dai vét bénh trén trdi 6t 6 ba thoi diém xiv Iy vi khudn déi khang
qua cdc thoi diem khdo sat

Chiéu dai vét bénh (cm)

STT Nghiém thirc
5 NSCB 6 NSCB 7 NSCB

1 Déi chirng 1,25% 1,55% 1,82%
2 Vi khuan M3 0,9° 0,99° 1,23%
3 VK@i khang phun truoe Vi khudn G5 0,91° 1,28 1,45
4 khi ching bénh 24 gio  vjj Khudn M3+G5 1,07° 1,23 1,33%
5 Thudc héa hoc 0,43¢ 0,88' 1,20%
6 Vi khuan M3 0,91° 1,16% 1,23%
7 VKdéikhang phunsau  Vikhudn G5 0,95 1,36 1,53°
8 khi ching bénh 24 gid v/ Khudn M3+G5 0,08 1,20 1,36%
9 Thudc héa hoc 0,84° 1,07% 1,20%
10 Vi khuan M3 0,91° 0,98 1,03’
11 VKdéikhang phun trudc v khuén G5 0,9° 1,24 1,27°
khi ching bénh va sau ) . c be o

12 khi chiing bénh 24 giér Vi Khuan M3+G5 0,91 1,23 1,30
13 Thudc hoa hoc 0,43° 0,87 1,22%

F * * *

CV (%) 25,16 16,78 15,19

* Ghi chi: Trong cing mot cot, cac chit s6 ¢6 phan chir theo sau khac nhau thi khéc biét co y nghia théng

ké & mirc 5% theo phép tht Tukey’s.
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Theo Sigee (1993), vi khuin dbi
khang c6 kha nang xac lap va phat trién
quan thé tai noi ma chang thé hién vai
tro canh tranh véi cac vi sinh vat khac,
diéu nay s& dan dén sy dbi khang s& tro
nén bén ving. Két qua khao sat cing
chi ra ring cac nghiém thtc dugc xir 1y
v6éi vi khudn d6i khang trudc va sau
Khi chung bénh 24 gio cho hiéu qua
kiém soat bénh tot hon tham chi khi so
sanh vdi cac nghiém thirc phun hod hoc
trudc hodc sau khi nhiém bénh. Diéu
nay c6 nghia 13 c6 thé ap dung phun vi
khuan ddi khang trong qua trinh canh
tac 6t mot cach thuong xuyén va theo
dinh ky dé phong ngira va diéu tri bénh
than thu do vi khuan Colletotrichum sp.
gay ra.

Két qua nay twong ty véi két qua
nghién ciru cia Reyes-Estebanez et al.
(2020) cho thiy loai vi khuan Bacillus
velezensis c¢6 kha ning uc ché tot nam
Colletotrichum gloeosporioides gay bénh
than thu trén 6t trong diéu kién in vivo.
Hay nghién ciru ciia Tran Thi Lé Trinh
(2011) da ghi nhan hiéu qua phong tri
bénh than thu trén trai Ot do nim
Colletotrichum ST2 cuia 5 ching vi khuan
thudc chi Pseudomonas va bién phap phun
vi sinh d6i khang két hop phun trude va
phun sau khi ching ndm cho két qua kiém
soat bénh hi¢u qua nhat. Theo Sharma
(2004) khi hai loai vi sinh vat cung dinh vi
& mot vi tri trén bé mat ky chu thi sy canh
tranh co thé xay ra. Bén canh do, loai nao
suy yéu hon vé mat s thi loai con lai s&
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lAn 4t va phat trién nhanh chong (Sigee,
1993). Viéc bd sung mat sd vi khuan dbi
khang dan dn hiéu qua giam bénh cao
hon va bén vimng theo thoi gian.

3.3. Hiéu qua phong tri cia 2 ching vi
khuan M3 va G5 véi bénh than thu
trén 6t & diéu kién nha ludi

Két qua khao sat kha nang phong tri
ciia 2 dong vi khuin dbi khang M3 va
G5 voi bénh than thu trén 6t trong diéu
kién nha ludi dugc trinh bay trong bang
6. Nhin chung, kha nang phong tri bénh
thdn thu trén 6t cua cac nghiém thuc
khac biét c6 y nghia thdng ké (p < 0,05).
Pbi véi két qua phan tich ty 18 bénh cua
trai 6t cho thay khi khong xir 1y bang bat
ky bién phdp nao khi xuét hién ndm bénh
hai tin cong ty 1€ bénh trén trai ot 1a
78,5%, trong khi d6, néu xiur 1y bang
thudc hoéa hoc hodc vi khuan ddi khang
ty 1¢ trai ot bi bénh giam xudng rat dang
ké, va cac thoi diém xu 1y vi khuan déi
khang khac nhau cho hi¢u qua phong tri
nam bénh ciing khac nhau. Qua két qua
phan tich cho thdy dong vi khuin M3
cho hiéu qua trong phong tri tot nhat
trong s 3 nghiém thic xu 1y vi khuan
d6i khang. Nghiém thtrc xtr Iy dong vi
khuan don G5 va xur 1y bang hdn hop 2
dong vi khuan M3 va G5 dé phong trir
bénh than thu do ndm Colletotrichum sp.
tdt nhat van 1a khi duoc phun trudc dé
phong ngira bénh than thu 6t va tiép tuc
phun dé diéu tri khi xuat hién mam bénh
ctiia nim Colletotrichum sp.
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Bdng 6. Ty I¢ bénh va hi¢u qua giam bé¢nh khi xir ly vi khudn déi khing
cua cac nghiém thirc thi nghiém trong diéu kién nha lwoi sau 16 ngay chiing bénh

o Ty 18 bénh Hiéu qua giam bénh

STT Nghiém thire (%) (%)
1 Déichrng khdng phun vi khuan déi khang 78,5 0,0e
2 Déi chirng phun thubc héa hoc tri ndm 42 4° 46,0
, . 2 e a

4 trwoc khi gay bénh Vi khun G5 68,0 13,4
5  1ngay Vi Khudn M3+G5 65,6° 16,4°
. 2 e a

6 PhunVKddikhang ~ VikhuanM3 40,8 48,0
7 trwoc va sau khi Vi khuan G5 61,3" 21,9%
g  9aybénh Vi Khudn M3+G5 55,2 29,8%
9 _ Vi khuén M3 42,7° 45,6
10  PhunVKsau khi Vi khuén G5 65,6° 16,5°
gay bénh 1 ngay . P )

11 Vi Khuan M3+G5 52,4 33,3

F * *
CV (%) 22,5 43,4

* Ghi chd: Trong cing mét cot, cac chir s6 ¢o phan chir theo sau khac nhau thi khac biét c¢6 y nghia théng

ké & muc 5% theo phép thir Tukey’s.

Do ty 1¢ bénh giam nén két qua phan
tich hiéu qua gidm bénh cta cac nghiém
thire xtr 1y vi khuan ddi khang cho hiéu
qua t6t theo cing xu huéng ty 1& giam
bénh va cac nghiém thtrc xur ly vdi dong
vi khuén M3 cho hiéu qua giam bénh cao
nhat, 45 - 48% & ca 3 thoi diém xir 1y khac
biét khong y nghia thong ké (p > 0,05) khi
so sanh v6i nghiém thirc xtr Iy nAm bénh
bang thudc hoa hoc (46%). Cac nghiém
thirc xtr Iy bang vi khuan G5 va hdn hop vi
khuan M3 va G5 ciing cho hiéu qua giam
bénh tdt tuy nhién thap hon va khac biét y
nghia thong ké khi so sanh v&i nghiém
thirc xir Iy bang vi khuan M3 (p < 0,05).

Tom lai, qua két qua khao sat cho thiy
cac nghiém thirc phun dong don vi khuén
M3 thé hién kha ning kiém soat bénh tot
va duy tri hiéu qua 6n dinh hon theo thoi
gian thi nghiém so vé&i dong don vi khuan
G5, dong thoi khong khac biét y nghia

thong k& (p > 0,05) khi so sanh v&i
nghiém thic xtr 1y thudc héa hoc. Bén
canh do, cac nghiém thic phun dong don
vi khuan M3, cho hiéu qua ddi khang
bénh ¢ hau hét cac thoi diém khao sat ¢
nghiém thic xtr 1y vi khuan d6i khang
trudc va sau khi chung bénh 2 ngay cho
hiéu qua cao nhat, dong thoi khong khéc
biét ¥ nghia thong ké (p > 0,05) khi so
sanh v&i nghiém thirc phun thude héa hoc.

Két qua nghién ctru nay tuong tu véi
két qua nghién ctru ciia Huynh Thi Ngoc
Han (2016) ghi nhan ba ching vi khuin
Bacillus-P2, P17 va P81 thé hién kha ning
dbi khang tot voi nam Colletotrichum
spp. gdy bénh than thu trén 6t trong diéu
kién in vitro voi hiéu sudt ddi khang
trung binh (52,59 - 56,57%). Pong thoi,
thoi diém xu 1y mot lan trude khi lay
nhiém bénh 2 ngay cho hiéu qua cao hon
trong xu 1y ndm bénh sau khi 1ay bénh
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cho cay. Mot nghién ctu khac cua Huynh
Thanh Toan (2014) cho thay ché pham vi
khuan B. amyloliquefaciens c6 kha ning
kiém soat tét nam Colletotrichum spp. khi
phun vi khudn trudc 2 ngady; phun vi
khuan két hop xur Iy trudc va sau Kkhi
chung bénh 2 ngay. Theo Bailey (2006)
hi€u qua cua tdc nhan phong trir sinh hoc
lién quan dén nhiéu co ché tac dong khac
nhau. Thr nhit co ché tac dong truc tiép
lén mam bénh boi kha ning tiét khang
sinh, canh tranh dinh dudng, khong gian
hoic ky sinh; thir hai bang cach can thiép
vao co ché bénh cia mam bénh gay hai
trén cdy trong; Thir ba bang cach diéu
chinh sy tuong tac cia mam bénh ddi voi
cay ky chi, dién hinh nhu cam ung tinh
kich khang bénh tai chd hodc toan than.
Tuy nhién Bardin et al. (2015) cling chi ra
rang hiéu qua cta tac nhan phong trir sinh
hoc cling chiu tac dong cua diéu kién
ngoai canh (nhiét dg, do am, burc xa), kha
ning thich tng sinh thai (séng sot, thiét
1ap quan thé) cta tac nhan phong trir sinh
hoc. Ngoai ra, vi khuan ddi khang phai c6
kha ning sdng sot va phat trién bén viing
dé cho sy canh tranh dién ra hiéu qua
(Sigee, 1993). Bardin et al., (2015) ghi
nhan méi twong quan giita liéu luong va sb
lan xir 1y tac nhan kiém soat sinh hoc véi
doc tinh ciia mam bénh gay hai cay trong.

4. KET LUAN

Ca 2 dong vi khuan Bacillus sp. M3
va Bacillus sp. G5 déu thé hién kha ning
d6i khang t6t voi  ndm  bénh
Colletotrichum sp. gay bénh than thu trén
6t. Trong diéu kién in vivo, dong vi khuan
Bacillus M3 cho hiéu qua phong trir va
diéu tri tot nhét khi dugc xur 1y trude khi
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nam Colletotrichum sp. xuat hién va tiép
tuc phun xir Iy sau 1 ngdy chung nim
bénh. O diéu kién nha ludi, dong vi khuan
Bacillus sp. M3 thé hién hiéu quéa cao hon
so voi dong vi khuan Bacillus sp. G5
trong kiém soat nim gy bénh than thu
trén 6t. Nhu vay c6 thé tmg dung dong vi
khuan Bacillus M3 dé kiém soat bénh than
thu trén cay 6t do nam Colletotrichum sp.
gdy ra trong qué trinh canh tac 6t dé giam
thiét hai trai, duy tri va gia ting ning suat
trai dong thoi thyc hanh san xuat nong
nghiép an toan va bén viing.
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ABSTRACT

Evaluation of the biological controlling capacity against anthracnose disease
on chilli caused by Colletotrichum sp. of two strains bacteria Bacillus sp. M3
and Bacillus sp. G5 under laboratory and greenhouse conditions

The study was aimed to evaluate the efficacy of anthracnose control in chilli caused
by Colletotrichum sp. of two bacterial strains including Bacillus sp. M3 and Bacillus sp.
G5 under in vitro, in vivo and greenhouse conditions. In vitro, in vivo and greenhouse
evaluations were performed under 3 different scenarios including antagonistic bacteria
were inoculated 1 day before or after pathogenic fungi and bacteria and fungi were
inoculated at the same time. The results showed that the antagonistic per formance was
found to be highest when the bacteria were inoculated 24 hours before the fungi. Under
the in vivo condition, Bacillus sp. M3 showed the same disease control effect as
chemical pesticide when inoculated 1 day before and after the fungi. Similarly, under
greenhouse condition, this strain had the best effect when inoculated 2 days before and
after pathogenic fungi. Thus, it is possible to apply Bacillus sp. M3 in chilli cultivation
to control anthracnose caused by Colletotrichum sp., helping to reduce fruit yield losses
and practice safe and sustainable chilli cultivation.

Keywords: Bacillus sp., chilli anthracnose, Colletotrichum sp., biological
antagonists, antagonistic performance, disease reduction efficiency.
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TUYEN CHON VI KHUAN VUNG RE CAY HO TIEU (Piper nigrum L)
CO KHA NANG KHANG TUYEN TRUNG (Meloidogyne sp.)
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TOM TAT

Hién nay, bénh chét chim do tuyén tring ky sinh thuc vt (Meloidogyne sp.) gdy
nén dang lam cho canh téc hé tiéu & Gia Lai gdp phdi nhiéu khé khan va thach thire. Tir
72 chiing vi khudn vimg ré cday hé tiéu da phan ldp tai Gia Lai, nghién ciru da tuyén
chon dwoc 2 ching RB.CP14 va RB.CS30 c6 kha nang khang tuyén trimg cao trong
diéu kién in vitro véi ty 1é tir vong tuyén trimg tuéi 2 (J2) lan luot la 88,08% va 87,38%.
Hai chung nay dwoc dinh danh voi tén khoa hoc Bacillus mojavensis RB.CPI14 va
Bacillus cereus RB.CS30 bang phwong phdp Bergey's Manual of Determinative
Bacteriology va Bruker Daltonik MALDI. Cd hai ching déu c6 hoat tinh phdn gidi
phosphat khé tan, ¢ dinh dam va sinh tong hop IAA. Enzyme protease do ching
RB.CS30 tong hop tdc dong lén ty 1¢ tir vong ciia tuyén tring tai thoi diém 12 gio va 48
gio, enzyme chitinase tdc dong tai thoi diém 24 gio. Tuy nhién, enzyme chitinase tdc
dong 1én ti 1é no cia trieng tuyén trimg tai cd 4 thoi diém khdo sdt, enzyme protease chi
tac dong vao thoi diém 24 gio va 48 gio.

Tir khéa: Cdy ho tiéu, tuyén tring, vi khudn ving ré, Bacillus mojavensis,
Bacillus cereus.

1. MO DAU pha dic biét 1a bénh chét nhanh va chét
cham (S& NN&PTNT tinh Gia Lai, 2021).
Tuyén tring san r& (Meloidogyne sp.) la
mdt trong nhing tac nhan giy bénh chét
cham trén cdy ho tiéu (Thuy et al., 2013;
Nguyén Vii Phong et al., 2020). Kiém
soat tuyén tring gip nhiéu kho khan vi
chung séng trong dét va thuong tan cong
vao cac bd phan dudi dat cua thuc vat

Gia Lai la mot trong 5 tinh Tay
Nguyén c6 diéu kién khi hau, dit dai phu
hop dé phat trién ho tiéu tré thanh nganh
san xudt hang hoa tap trung va xuat khau
trén thi truong thé gidi (Cuc Trong trot -
B6 NN&PTNT, 2020). Tuy nhién, canh
tac ho tiéu & Gia Lai dang gap phai nhiéu

khoé khan va thach thirc do dich bénh tan

Nguoi phan bién: TS. Nguyén Vin Bén
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(Stirling, 2011). Khi nhiém tuyén tring,
cdy hd tiéu bi vang 1a, r& c6 nhiéu nbt
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sung, cdy kho chét dan (Tran Thi Thu Ha,
Nguyén Tang Ton, 2011). Do vay, cc tac
nhan kiém soat sinh hoc dugc coi 1a
phuong phdp quan ly méi va than thién
v6i méi truong nhim kiém soat tuyén
tring trong dat (Kaushal et al., 2017). Vi
khudn vung ré thuc day sinh trudng thuc
vat duoc xem 13 tic nhan sinh hoc tiém
ning ma nhidu nghién ctru hudng ti hién
nay vi ching vtra ¢6 kha nang kich thich
sinh trudng thuc vat thong qua cac hoat
tinh nhu c6 dinh dam, phan giai
phosphate kho tan, tong hop cac
phytohormone vira c6 kha ndng khang
bénh thuc vat béng cach téng hop céc
enzyme phan giai, cac hop chat thu cap
c6 kha nang bay hoi ciing nhu cac hop
chat khong bay hoi tin céng vao mam
bénh (Mhatre et al., 2019). Do do, viéc sur
dung cac vi khuan c6 loi trong ving ré rat
quan trong cho su sinh trudng, phat trién
cia cdy ciing nhu d6 phi cia dat
(Basyony et al., 2018). Nghién ctru nay
duoc thuc hién voi muc ti€u tuyén chon,
dinh danh, va danh gi4d hoat tinh khang
tuyén tring cta cac ching vi khuan ving
ré cdy ho tiéu nhim Gng dung trong
phong ngira tuyén tring hai 1& ciy ho tiéu
tai tinh Gia Lai.

2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU
2.1. N§i dung nghién ciru

1. Tuyén chon va dinh danh duoc
chiing vi khuan ving ré c6 hoat tinh khang
tuyén tring cao trong diéu kién in vitro.

2. Panh gia hoat tinh khang tuyén
tring ctia cac chung vi khuan ving ré
tuyén chon.

2.2. P6i twong va vat liéu nghién ciru

- Béi twong nghién cau: Cac chung Vi
khuan viing ré cay hé tiéu duoc phan lap
tai tinh Gia Lai dang dugc bao quan tai
Vién Cong ngh¢ Sinh hoc va Méi truong
(CNSH&MT) va B0 mon Sinh hoc,
Truong Pai hoc Tay Nguyén thudc
chuong trinh dé tai cip Bo “Nghién citu
phat trién bén viing cdy ho tiéu ¢ Tay
Nguyén”. Tuyén tring va trimg gay u
sung r& ciy ho tiéu Meloidogyne sp.

- Vat liéu nghién ctru: Méi truong
nudi cdy vi khuan Luria-Bertani (LB)
Agar géom: Tryptone (10g), cao nim
men (5g), NaCl (10g), Agar (20g), nudc
cat (1000ml), pH 7.5 - 8,0; thudc thur
DNS, dung dich huyén phu chitin 1%,
dung dich N-acetylglucosamin, dém tris
HCI 0.05M pH 8, dung dich casein 1%,
dung dich TCA 5%, dung dich NaOH
0,5N, HCI 0,2N, thuéc thir Folin, dung
dich Tyrosin.

2.3. Phuwong phap nghién ciru

2.3.1. Tuyén chon chiing vi khudn viing
ré c¢6 khi nang khding tuyén tring
Meloidogyne spp. trong diéu kién in vitro

Thu nhén tuyén tring tir trimg: Thu
nhan ré tiéu bi u sung (khi thu nhan st
dung kéo sach va cat sat, khong dé vét
thuong ho tiép xUc véi dat), dung trong
tdi nilon sach. Rura sach ré da thu nhan,
ding dao lam hoic dao roc gidy, cat
phan vé, lay céc boc tring chuyén vao
dia petri, bo sung nudc cat vo trung, day
nip dia petri, dé téi, u & nhiét do phong
tir 24 - 48 gio. Pém xac dinh mat do
tuyén tring.

73



Trinh Thi Huyén Trang va ctv.

Chuan bj dich vi khuan: Cay vi khuan
tr 6ng gidng sang binh tam giac chua
50ml moi treong LB 1ong, nudi trén may
lic voi tbe d6 150 vong/phut, & nhiét do
thuong trong 12 gio. Hat 0,4ml huyén
phu vi khuan pha loang dat ODgionm
khoang 0,2 - 0,3, ly tdm lanh & 8000
vong/phut trong 10 phut, loai bo dich
trong, thu nhéan can chira té bao vi khuan.

Xac dinh hoat tinh khang tuyén tring
ciia vi khuan ving ré trong diéu kién
in vitro duogc thuc hién theo hai budc:

Budce 1. Sang loc so bd hoat tinh
khang tuyén trung cta cac ching vi
khudn vung r& cdy hd tiéu nham thu hep
tong sd ching vi khudn phai tip trung
nghién ctru, ching t61 st dung phuong
phap ciia Aravind cai tién. B6 sung 0,1ml
nude cit vo trung chira khoang 30 tuyén
tring vao cin chta té bao vi khuan sau
khi thu nhdn ¢ trén, 4 ¢ nhiét d§ thuong
trong 24 gid. Pdi ching 12 nudc cat. Dém
sO tuyén tring chét trong mdi giéng bang
kinh hién vi soi ndi. Tuyén tring duogc
cho 1a da chét khi kiém tra thiy co thé
chung nam bat dong, dudi théng, ndi tang
bi pha huy.

Buéc 2: Tuyén chon cac chung vi
khuan ving r& cdy ho tiéu c6 hoat tinh
khang tuyén tring dugc thyc hién theo
phuong phép cua Aravind (2010) va
Chen (2000). Cac budc tién hanh: Xay
dung duong chuan vi khuan vung ré da
thé hién hoat tinh khang tuyén tring &
bude 1. B6 sung 0,1ml nudc cat vo tring
chtra khoang 30 tuyén tring vao cin chira
té bao vi khuén sau khi thu nhan & trén, 0
& nhiét do thuong trong 24 gio. Dém sb
tuyén tring chét trong mdi giéng.
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Chi tiéu theo ddi: S6 luong tuyén tring
chét 16 thi nghiém so v&i 16 ddi chimg. Ti 16
tuyén tring chét duoc tinh theo cong thirc:
Ti 1& tdr vong % = (SO tuyén tring
chét/Tong sb tuyén trung) * 100%.

2.3.2. Phwong phap dinh danh vi
khudn ving ré cé hoat tinh khing
tuyén triing cao

Chung vi khuan ving ré ¢ hoat tinh
khang tuyén trung cao duoc giri dinh
danh dya vao khoa phan loai cuia Bergey's
va phuong phap Bruker Daltonik MALDI
tai Trung tam Khoa hoc va Cong nghé
sinh hoc - Truong Pai hoc Khoa hoc tu
nhién Tp. HO Chi Minh.

2.3.3. Xdac dinh hoat tinh phan gidai
phosphate khé tan, cé dinh nito va sinh
IAA ciia chiing vi khudn viing ré cé kha
nang khdng tuyén trimg

Hoat tinh phan giai phosphate kho tan
dugc thuc hién theo phuong phép blue
molidate (Olsen va Sommer, 1982), hoat
tinh ¢ dinh nito dwgc thuc hién theo
phuong phép Indophenol blue Page va
Miler (1982) va hoat tinh sinh IAA duogc
thuc hién theo phuong phdp so mau
Salkowski (Glicman va Dessaux, 1995).

2.3.4. Xdc dinh dnh hwong ciia enzyme
protease va chitinase den ti I¢ tir vong
cua tuyén trung theo thoi gian

Thu nhan enzyme chitinase tur dich
nudi cdy vi khuin bo sung chitin 1%:
Nubi cdy vi khuan trong méi truong 1ong
thich hop c¢6 bd sung chitin 1% & 30°C,
téc do lic 150 vong/phit, nudi cy trong
5 ngay, sau d6 ly tim dich nudi cay (8000
vong/10 phut) & 4°C dé loai bo vi khuan,
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thu dich trong. Dich nay dugc st dung dé
x4c dinh hoat tinh enzyme chitinase bang
phuong phép dinh luong duong khu va
danh gia hoat tinh khang tuyén trung.

Thu nhan enzyme protase tur dich
nudi cdy vi khuan bd sung casein 1%:
Nuoi cdy vi khudn trong méi truong thich
hop c6 bd sung casein 1% khong co agar
& 30°C, téc do lic 150 vong/phut, nudi
cdy trong 5 ngay, sau d6 ly tdm dich nudi
cdy (8000 vong/10 phut) & 4°C dé loai bo
vi khuan, thu dich trong. Xac dinh hoat
tinh enzyme protease theo phuong phap
Anson cai bién va danh gia hoat tinh
khang tuyén tring.

Thu dich vi khuén c6 bd sung tuyén
trung: Vi khuin dwoc nudi trong méi
truong LB long, chuyén 1ml dich vi
khuén vé6i ndng do dat 10°CFU/mI vao
moi truong thich hgp bo sung tuyén tring
1am co chat, lic 150 vong/phut & nhiét do
phong. Sau 5 ngay ly tdm 8000 vong/10
phut & 4°C, thu dich. Dich nay duoc su
dung dé xac dinh hoat tinh enzyme
protease, chitinase va danh gia hoat tinh
khang tuyén tring.

Xac dinh anh huong cua dich nudi
cdy vi khuan c6 bd sung tuyén tring,
enzyme protease va chintinase dén ti 1¢
chét cua tuyén trung theo thoi gian dugc
tién hanh theo phuong phap ciia Gao
(2016) cai tién: Hit 200pl dich vi khuan c6
bd sung tuyén tring, chitin, casein sau khi
thu nhan vao ong eppendorf 1,5ml chira
100pl nude cat vo trang c6 khoang 30
tuyén trong, bd sung  100pg/ml
steptomycine, 100ug/ml chloramphenicol,
lic déu. U 20°C, theo ddi s6 tuyén tring
chét trong cic dng eppendorf & cac thoi

diém 12 gio, 24 gio, 48 gio. Mbi thi
nghiém lap lai 3 lan. Thi nghiém duoc
tién hanh tuong ti véi dich vi khuan c6 bd
sung tuyén trang, chitin, casein da bat hoat
bing nhiét d6. Mdi thi nghiém lap lai 3
lan. P6i chimg méi trudng: 200pl moi
treong nudi vi khuan + 0,1ml nudce cat vo
trung chira khoang 30 tuyén tring +
100pug/ml  steptomycine + 100pg/ml
chloramphenicol. Pdi ching nude: 0,1ml
nude cit vo trung chtra 30 tuyén trung +
200pl nuée cat vo trung. Mi thi nghiém
lap lai 3 1an.

2.3.5. Xdc dinh dnh hwong ciia enzyme
protease va chitinase dén ti I¢ no cua
trirng tuyén trung theo thoi gian

Hut 200l dich vi khuan c6 bo sung
tuyén trung, chitin, casein sau khi thu nhan
vao 6ng eppendorf 1.5ml chira 100p] nuée
cat vo tring c6 khoang 30 tring tuyén
tring, bo sung 100pg/ml steptomycine,
100pg/ml chloramphenicol, lic déu. U
20°C, theo ddi sé tuyén trang chét trong
cac 6ng eppendorf ¢ cac thoi diém 12 gio,
24 gi0, 48 gio va 72 gio. Thi nghiém dugc
tién hanh tuwong ty véi dich vi khuan c6 bd
sung myén trung, chitin, casein da bét hoat
bang nhiét d6. D6i ching modi truong:
200u1 moéi trudong nudi vi khuan + 0,1ml
nudc cat vo tring chaa khoang 30 tring
tuyén tring + 100ug/ml steptomycine +
100ug/ml  chloramphenicol. Ddi  ching
nuée: 0,1ml nudc cat vo trung chua 30
tuyén tring + 200ul nuéc cat vo tring.
M3di thi nghiém lap lai 3 lan.

2.3.6. Phuwrong phdp xiv Iy sé liéu

Céc s6 liéu duge xir 1y théng ké bang
chuong trinh SAS (Statistical Analysis
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Systems) phién ban 9.1. dung cho
Windows. Sy khac biét c6 ¥y nghia & muc
0,01 cua gia tri duoc biéu hién béng cac
mau tu khac nhau.

3.KET QUA VA THAO LUAN
3.1. Tuyén chon chiing vi khuin viing
ré cay hé tiéu c6 kha ning khang tuyén
trung trong diéu ki¢n in vitro

Sau khi sang loc so bo tir 72 ching vi
khuin vung r& cdy ho tiéu phan lap tai

Gia Lai (bao gom cac huyén Chu Sé, Chu
Pth va Puc Co), nghién ciu di tuyén
chon dugc 10 chung c6 kha nang khang
tuyén tring cao bao gébm 6 ching vi
khuin ving ré tai Chu Sé (RB.CSI,
RB.CS6, RB.CS7, RB.CS22, RB.CS25,
RB.CS30), 2 chung vi khuan vung r& tai
Chu Pth (RB.CP9 va RB.CP14) va 2
chung vi khuan ving ré tai Puc Co
(RB.DC12 va RB.PC13).

Bing 1. Kha néing khdng tuyén tring ciia cdc ching vi khudn
vung ré cdy ho tiéu phdn lap tai Gia Lai

STT Chuang Ti Ié tor vong (%) STT Chung Ti lé tor vong (%)
1 RB.CS1 82,65 + 2,67 8 RB.CP14 87,38 £ 3,10
2 RB.CS6 76,80°+9,12 9 RB.DC12 83,38% + 2,18
3 RB.CS7 81,05% + 6,88 10 RB.DC13 84,11% + 1,56
4 RB.CS22 83,297 + 3,59 11 BC mt 15,93+ 3,57
5 RB.CS25 82,79% +511 12 BC nuoc 7,87°+2,47
6 RB.CS30 88,07% + 1,68 P **

7 RB.CP9 75,87° 5,82 CV (%) 6,23

Ghi cht: DC: Déi chimg; mt: Moi truong; **: Khac biét co y nghia thong ké ¢ mac p < 0,01, cAc chir cai
giong nhau trén cung mot cot thé hién su khac biét khong cé y nghia thong ké theo trac nghiém phan hang

Duncan’s Multiple Rang Test.

Két qua bang 1 cho thdy, tat ca cac
ching déu gdy tor vong tuyén tring tir
75,87 - 88,8% sau 24 gio. Trong do, hai
chung RB.CS30 va RB.CP14 c6 hoat tinh
khéng tuyén tring cao véi ti 1& tor vong
tuyén tring lan luot dat 88,08% va
87,38%. Hai chung nay dugc lya chon dinh
danh dya vao khoa phan loai ctia Bergey's
va phuong phép Bruker Daltonik MALDI
v6i tén khoa hoc lan luot 1a Bacillus
mojavensis CP14 va Bacillus cereus CS30
v6i mic do tin cdy cao (Score value lan
luot dat 1.786 va 2.225). Nghién cuu cia
Ann (2013) da tuyén chon dugc hai chung
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vi khuan vung ré Bacillus spp. MPB04 va
MPB93 c6 hoat tinh khang tuyén tring tai
cac vuon trong ho tidu ¢ Malaysia lan luot
dat 76,4 va 50,6%, co thé tiéu diét tuyén
trung trong vong 2 gid va pha huy hoan
toan tuyén trung trong vong 12 gio.
Nghién ctru cua Mekete va cong sur (2009)
khi danh gia anh hudng cua dich loc tur vi
khuan ving ré cdy ca phé khang tuyén
tring Meloidogyne incognita cho thiy 3
chung B. megaterium, A. radiobacter va C.
davisae ty 1& tir vong tuyén trung dat
98,3%, 97,3% va 94,6%. Nguyén Thi
Hanh va c¢dng si (2019) tién hanh nghién
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ctu hoat tinh d6i khang tuyén trung
Meloidogyne incognita cua vi khuan ving
1& cy ho tiéu da ghi nhan 3 ching vi khuéan
BMT10, BMT11, BMT15 ¢6 hoat tinh déi
khang cao véi ty 1é tir vong ctia tuyén triing
1an luot dat 81,67%, 98,33%, 88,33%.

3.2. Hoat tinh phan giii phosphate khé
tan, ¢6 dinh nito va sinh TAA cia
chiing vi khuan ving ré cé khi ning
khang tuyén ting cao

Vi khuan ving ré dong vai trd quan
trong trong ddi khang tuyén tring gy

bénh théng qua viéc san xuét cac chat
diéu hoa sinh trudng thuc vat nhu
auxins, cytokines, ethylene, abscisic
acid, cai thién su hép thu/sdn c6 chat
dinh dudng cho ciy bang cach c¢b dinh
dam, hoa tan phdt phat, khoang héa cac
hop chat hiru co ciing nhu tong hop
siderophore (Mhatre, 2019). Do vay, xac
dinh hoat tinh phan gidi phosphate kho
tan, ¢ dinh nito va sinh IAA duogc xem
la mot trong nhitng con dudng xac dinh
co ché khang cua vi khuan ving ré d6i
v6i tuyén tring.

Bdng 2. Hoat tinh téng hop phédn gidi phosphate kho tan, ¢é dinh nito va sinh IAA
cua cdac chung khang tuyén trung

Ching Néng dé PO,® (ug/ml) Néng dé NH." (ug/ml) Néng do IAA (ug/ml)
RB.CP14 0,281 14,63 1,723
RB.CS30 0,491 14,76 3,241

Két qua bang 2 cho thdy, ca hai
chung vi khuan déu c6 kha ning phan giai
phosphate kho tan, ¢d dinh nito va sinh
téng hop IAA. Trong d6, ching RB.CS30
c6 kha nang phan giai phosphate kho tan
va sinh tong hop IAA cao gap 1,75 lan va
1,88 1an so voi chung RB.CP14. Ca hai
chung déu c6 hoat tinh ¢ dinh nito tuong
dong nhau. Tuy nhién, hoat tinh phan giai
phosphate kho tan, ¢d dinh nito va sinh
IAA cua cac ching nghién ctru kha thap
khi so sanh vd&i cdc nghién cuu khac.
Dastager (2011) d3 nghién ctru tuyén
chon duoc chung 14 vi khuan ving ré c6
hoat tinh kich thich sinh truong cay ho tiéu
la Serratia nematodiphila N11-0928. Chiing
nay c6 kha ndng phan gidi 76,6pg/ml
phosphate khé tan; tong hop 58,9ug/ml
IAA. Majeed va cong su (2015) cling da
chiimg minh ching Stenotrophomonas sp.

AJK-9 ¢ kha niang tong hop IAA v6i ham
luong cao (77,98ug/ml).

3.3. Hoat tinh enzyme protease va
chitinase ciia cic chiing vi khuin viing
ré c6 kha ning khing tuyén triung

Tong hop enzyme phan giai thanh té
bao la m{t trong nhitng phuong phap
khang tryc tiép cia vi khuin ving ré
véi tuyén trung. Cac enzyme nhu
protease, chitinase c6 thé tac dong lén
da va trang tuyén trung. Do d6, nghién
ctru xac dinh hoat tinh enzyme protease
va chitinase nham danh gia tac dong cua
enzyme 1én kha niang khang tuyén tring.
Két qua bang 3 cho thdy, ca hai chung
déu c6 hoat tinh enzyme chitinase va
hoat tinh enzyme protease. Tuy nhién
hoat tinh cua cad hai enzyme do ching
RB.CS30 tong hop cao hon so véi
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ching RB.CP14. Vi thé nghién ctru tiép
tuc danh gid anh hudng cua enzyme
protease va chitinase do chung

RB.CS30 tong hop dén ti 1& chét cua
truyén trung va ti 1é né cua tring tuyén
trung theo thoi gian.

Bing 3. Hoat tinh enzyme chitinase va protease ciia cdc chiing vi khudn viing ré
co0 hoat tinh khang tuyén trung cao

o Ham lwong dwong khir Ho.a.t tinh Ham lwong tyrosin trong Hoat tinh
Ching - A % chitinase . N %
trong dich nuéi cay (mg/ml) (Ul/ml) dich nuéi cay (mg/ml)  protease (Ul/ml)
RB.CP14 30,04 2,00 0,25 0,08
RB.CS30 76,35 5,09 0,8 0,18

3.4. Anh huéng ciia enzyme protease
va chintinase dén ty 1¢ chét caa tuyén
trung theo thoi gian

bé xac dinh anh huodng cta dich nudi
cdy vi khuan RB.CS30 b6 sung tuyén
trung, dich chira enzyme protease va dich
chtra enzyme chintinase dén ti 1& chét cua
tuyén trung theo thoi gian, tién hanh theo
ddi s6 tuyén trung chét tai cac thoi diém
12 gio, 24 gio, 48 gio. Két qua bang 4
cho thiy, tai thoi diém 12 gio va 48 gio,

enzyme protease cé thé tac dong 1én ty 1¢
tr vong cta tuyén tring. Cu thé, khi
khong bat hoat enzyme, ti 18 tir vong
tuyén trung 1an luot dat 63% va 99,67%,
nhung khi bat hoat enzyme ti 1é tir vong
tuyén trung giam 1an luot 1,08 1an va 1,11
lan chi con 58% va 89,67%. Trong khi
do, tai thoi diém 24 gid c6 thé cb sy tac
dong cua enzyme chitinase 1én ty I¢ tr
vong cua tuyén tring dat 1an luot 89%,
dich bét hoat con 86,67%.

Bing 4. Anh huwéng ciia enzyme protease va chintinase
dén ty I¢ tir vong ciia tuyén trung

12 gi» 24 giov 48 givr
Thoi gian
KBH BH KBH BH KBH BH
Dich VK bb sung TT 91,33  97,00° 92,00 99,00 99,00 93,33%
Dich protease 63,00°  58,00° 71,67° 82,00° 99,67% 89,67°
Dich chitinase 68,67° 76,33° 89,00° 86,67 96,67% 100,00°
Dc nuoc 4,33 6,33° 7,67° 7,33¢ 8,00° 8,00
Dc mt 22,00° 23,00 29,67° 22,67° 23,67° 29,33°
P . . . o . .
CV (%) 35,51 11,03 10,50 5,38 3,14 5,31

Ghi chti: MT: Mai truong, KBH: Khdng bét hoat enzyme, BH: Bit hoat enzyme, DC: Di ching. **: Khac biét
c6 y nghia thong ké & muc p < 0,01, cac chir cai giong nhau trén cung mot cot the hién su khac biét khong
c6 y nghia thong ké theo trac nghiém phén hang Duncan’s Multiple Rang Test.
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3.5. Anh hwéng enzyme protease Va
chintinase dén ty 1é né ciia trieng tuyén
trung theo thoi gian

Két qua ty 1& nd cua tring tuyén
tring trinh bay & bang 5 cho thay, tai thoi
diém 24 gio, dich vi khudn bd sung tuyén
tring tac dong dén ty 1& cua trimg. Didu
nay, c6 thé do enzyme tac dong. Ca 4 thoi
diém 12 gio, 24 gio, 48 gio, 72 gio déu co
su tdc dong cla enzyme chitinase 1én ty 1¢
ng cua tring tuyén tring. Trong khi do,
enzyme protease chi tic dong vao thoi
diém 24 gio va 48 gio. Cu thé ty 1¢ tring
nd dich khong bét hoat tai thoi diém, 24

gio, 48 gio, lan luot, dat 7%, 13,66%, ty
1é n& dich bat hoat tai thoi diém, 24 gio,
48 gio 1an luot dat 9%, 20% (ting 1,29,
1,46 1an). Nhu vy, ching RB.CS30 co
kha ning tiét enzyme chitinase tac dong
1én ty 18 nd cua trimg tuyén trung tai ca 4
thoi diém khao sat, enzyme protease tac
dong vao thoi diém 24 gio va 48 gio.
Jung et al. (2002) cling da chirng minh, vi
khuan Paenibacillus illinoisensis KJA-
424 tong hop enzyme chitinase 1am thay
d6i hinh dang va giy v& tring tuyén
trung M. incognita sau 48 gio.

Bing 5. Anh hwéng enzyme protease Va chintinase dén ty 1¢ né ciia trieng tuyén triing

12 gior 24 gi®» 48 gi®» 72 gi®»
Th&i gian

KBH BH KBH BH KBH BH KBH BH

Dich VK bd sung TT 0,00 000° 1,000 7,33% 11,33 767° 11,67° 8,67°
Dich protease 2,00 0,006 7,000 9,00 8,00°  13,67° 20,00° 5,33°
Dich chitinase 7,000 16,67° 11,67° 19,33° 17,67° 21,33° 24,33° 24,67°
Dc nuoc 2267 267° 61,33 61,33% 77,67° 73,67 87,67* 8767
Dc mt 20,00° 20,00 39,67° 39,67° 82,000 82,00° 88,00° 88,00%

P *% *% *% *% *% *% *% *%

CV (%) 20,68 17,16 8,22 6,46 6,09 5,99 11,26 7,25

Ghi chti: MT: Mai truong, KBH: Khong bat hoat enzyme,BH: Bat hoat enzyme: DC: Ddi chiing. **: Khac biét
c6 y nghia thong ké & muc p < 0,01, cac chir cai giong nhau trén cuing mot cot the hién su khac biet khong
c6 ¥ nghia thong ké theo trac nghiém phan hang Duncan’s Multiple Rang Test.

4. KET LUAN

Két qua nghién ctu di tuyén chon
duoc chung vi khuan ving ré cay hd tiéu
RB.CS30 va RB.CP14 c6 kha ning khang
tuyén tring cao trong diéu kién in vitro véi
ti 16 tir vong lan luot 94,67% va 87,33%.
Hai chung nay dugc dinh danh véi tén
khoa hoc Bacillus mojavensis RB.CP14 va
Bacillus cereus RB.CS30 bang phuong
phap Bergey's Manual of Determinative
Bacteriology va Bruker Daltonik MALDI.

Ca hai ching déu c6 kha ning phan giai
phosphate kho tan, ¢6 dinh dam va tong hop
IAA. Enzyme protease do chung RB.CS30
tong hop tac dong cua 1én ty 18 tir vong ctia
tuyén tring tai thoi diém 12 gio va 48 gio,
enzyme chitinase tac dong tai thoi diém 24
gio. Tuy nhién, enzyme chitinase thu nhan
tir ching RB.CS30 déu tac dong Ién ti 1¢ no
cla trimg tuyén trung tai ca 4 thoi diém
khdo sat, enzyme protease chi tac dong vao
thoi diém 24 gio va 48 gio.
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ABSTRACT

Selection of rhizobacterial strains of black pepper plant (Piper nigrum L.)
with resistance ability against nematodes in Gia Lai province

Nowaday, pepper cultivation in Gia Lai has been facing to many challenges,
including the slow decline desease caused by the root - knoot nematode (Meloidogyne
sp.). From the 72 rhizobacterial strains isolated in Gia Lai province, two strains,
including RB.CP14 and RB.CS30 were highly antinematodes strains with the J2
nematode mortality rate of 94,67%, and 87,33%, respectively. These potent strains were
identified as Bacillus mojavensis RB.CP14 and Bacillus cereus RB.CS30 by Bergey's
Manual of Determinative Bacteriology and Bruker Daltonik MALDI methods. All
zhirobacterial strains also were subjected for functional characterization by fixing
nitrogen, dissolving phosphates, producing IAA. Protease enzyme obtained from the
strain RB.CS30 had an effect on J2 nematode mortality at 12h and 48h after treatment
while chitinase enzyme impacted on nematode mortality at 24h. However, RB.CS30
chitinase affected the hatching rate of nematode eggs at all the tested time and RB.CS30
protease impacted on nematode mortality at 24h, 48h.

Keywords: black pepper, nematode, rhizobacteria, Bacillus mojavensis,
Bacillus cereus.
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NGHIEN CUU DAC DIEM BENH HEO XANH VI KHUAN
TREN HOA CUC TAI ME LINH, HA NOI
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, Ong Xuan Phong', Duong Tién Vién'"?2,

Ngé Thi Thuong', Nguyén Thi Thu Hién', Nguyén Van Thiép?,
Chu Pic Ha*, Nguyén Thi Lé Thuy®
! Vién Nghién ciru Khoa hoc va Ung dung, Truong DHSP Ha Noi 2
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® Trwong Cao ddng Cong thuong Viét Nam

TOM TAT

Hoa cuc la mot loai hoa duwoc trong phé bién & nudc ta vi ching cé dic diém dé
trong, hoa cé nhiéu mau sdc. Ti [uy nhién, quda trinh trong hoa ciic thu’ong gap tinh trang
héo xanh. Qua khao sat 10 glong hoa cuc trong 0 3 thoi vu thay cdc giong trong o thoi
vu chinh nhiém bénh it hon trong trdi i trong bang cdy giong nhan bang nudi cdy mé
c6 ti 1é nhiém bénh it hon so voi cdy giong gidm canh truyen thong. Quan sdt anh chup
CaC bo phdn 14, thin cdt doc, than cdt ngang va bé ré thdy cdc cdy bi bénh ¢6 ré va than
den, mot phan mach dan trong than bi den dan dén hién tuwong héo o ld. Budc dau phan
lap cdc dong vi khudn gdy bénh da thu dwoc 2 dong vi khudn c¢é mau vang chanh va

mau trang sita.

T khoa: Cay hoa cuc, héo xanh, ré den, vi khuan.

1. DAT VAN BE

Hoa ctc 1a mdt trong nhiing loai hoa
dugc wa chugng va trong phd bién trén
thé giéi bai hoa nhiéu mau sic dep, gia tri
thAm my cao, lai c6 dic tinh dé trong va
d& nhan giéng. Hoa cuc thich hop trong &
khip noi nhu & ngoai dong rudng, trong
vuon, trong chdu, ngodi ra cdy co thé
trong nhiéu thoi vy trong nam. O nudc ta,
hoa clic duoc trong rat phd bién dé phuc
vu tiéu thu trong nudc va xuét khau. Hoa
clic con c6 huong thom nhe va bén lau.

Nguoi phan bién: TS. Ha Minh Thanh
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Viéc bdo quan, van chuyén dé dang dé
tiéu thu ¢ noi xa, cac dac tinh nay khong
phai bat cir loai hoa nao ciing cé. Vi vay
ma hoa cuc dac biét hép dan cac nha san
xuét va kinh doanh hoa.

Ving trong hoa Mé Linh, Ha Noi tir
lau da nodi tiéng véi nghé trong hoa vai
nhiéu ching loai hoa va hoa cuc 1a dbi
tuong duoc trong phd bién, d3 mang lai
hiéu qua kinh t& cao giup nhiéu gia dinh
lam giau, dong thoi cung cdp san pham
hoa tuoi tai chd cho ngudi dan. Tuy nhién,
hau hét cac vuon trong cuc hién nay nhiém



La Viét Héng va ctv.

mot s bénh lam giam nang suét, chat
lugng hoa, dac bi¢t bénh héo xanh gay hai
lam chét cay gay thiét hai cho ngudi san
xuat. Trong pham vi bai viét ndy, ching
t6i trinh bay mot sb két qua nghién ctru vé
bénh héo xanh vi khuén trén hoa cuc tai
vung M¢ Linh, Ha Noi.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU
2.1. Vat liéu

10 gidng cic thuong pham dugc
trong pho bién tai Mé Linh, Ha Noi. Cay
cdy mdé duoc nhan gidng va trong san
xuit boi Cong ty TNHH Vit tu va Gidng
hoa Xuan Truong (Mé Linh, Ha Noi).

2.2. Thoi gian

Thoi gian nghién ctu tién hanh trén 3
vu: Vu dong, vu xuan va vu he kéo dai tur
thang 11 nam 2021 dén thang 6 nam 2022.
2.3. Phuong phap nghién ctru

Phuong phéap diéu tra bénh theo Quy
chuan k¥ thuat qudc gia vé phuong phap

diéu tra phat hién dich hai cdy trong
(QCVN 01-38: 2010/BNNPTNT).

Cit, bd mau than, 14, & dé quan sat
anh hudng cua bénh tdi cac bo phan cua
cay hoa ctc va nguyén nhan gay bénh héo
toan than theo Lester W.B. (Cdm nang
chan doan bénh cay ¢ Viét Nam, 2009).

Phan 1ap vi khuan gy bénh trén moi
truong thach dia theo Mai Thi Hang
(2011): Mau bénh thu duoc dem khir tring
sach 10i ngadm trong nudc cat khir tring
thu dich vi khuan trong 24 gio. Hat 300pl
dich vi khuan trang trén méi truong thach
dia va dé trong to 4m 37 do trong 48 gid
dé theo ddi su phat trién cua vi khuan.

Lay bénh nhan tao theo quy tic Koch.

3. KET QUA VA THAO LUAN
3.1. Piéu tra bénh héo xanh

D4 tién hanh khao sat bénh héo xanh
vi khuan trén 10 giéng cuc trong tai viing
hoa Mé Linh, Ha Noi, két qua diéu tra
dugc thé hién qua bang 1.

Bing 1. Tinh trang bénh héo xanh vi khudn gdy hai trén mét sé giong hoa ciic

trong vu dong 2021
o Cay giéng ttr nudi cdy mo Cay gidng tlr giam canh
STT Tén giong Y NP o iz
Ty lé bénh (%) Mdc do pho bien Tylé bénh (%) Mdc do pho bien

1 Vang tau 5,10 + 12,50 ++
2 Phalé 5,12 + 15,10 ++
3 Trédng m&i 5,08 + 16,45 ++
4 Vang déng 5,00 + 7,51 +
5 Vang canh dai 5,15 + 14,10 ++
6 Trang tuyét 7,05 + 7,52

7 Kim cwong 2,55 + 5,10

8 bd lo 7,50 + 16,50 ++
9 Tréng hé 7,45 + 16,65 ++
10 Cuc hoa mi 7,50 + 20,00 ++

Ghi cha: Muc do phd bién: +: TLB < 10%, ++: TLB 11 - 30%, +++: TLB > 30%.
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Trong vu dong, cac gidng hoa clic
vang tau, pha 1, tring mdi, vang canh
dai, dé lo, tréng hé va cuc hoa mi duoc
nhan gidng bang phuong phap nudi cay
mé c6 ty 1& bénh hai thap hon cay gidng
duoc nhan bing phwong phap gidm

canh. Cac giéng Vang doéng, Tring
tuyét va Kim cuong nhiém bénh héo
xanh it hon cic gibng khac cung nhan
bing gidm canh.

Ké'twqué diéu tra trong vu xuin 2022
dugc thé hién qua bang 2.

Bing 2. Tinh trang bénh héo xanh vi khudn gy hai trén mot sé giong hoa ciic
trong vu xudn 2022

Cay giéng tir nudi cdy mé

Cay gibéng tir giam canh

STT Tén gidng — PPV Sy Sa———— —
Ty lé bénh (%) Mirc d6 pho bien Ty lé bénh (%) Mirc do6 pho bien
1 Vang tau 12,50 ++ 14,25 ++
2 Pha lé 7,50 16,20 ++
3 Trang méi 7,45 17,55 ++
4 Vang déng 5,10 11,06 ++
5 Vang canh dai 15,00 ++ 16,00 ++
6 Tréng tuyét 17,50 ++ 8,75 ++
7 Kim cuong 5,62 + 7,50 +
8 bo lo 7,50 + 16,52 ++
9 Tréng hé 8,50 + 15,65 ++
10 Cuc hoa mi 7,50 + 21,50 ++

Ghi chd: Murc do phd bién: +: TLB < 10%, ++: TLB 11 - 30%, +++: TLB > 30%.

Hoa ctc tréng vu xuan 2022, cac
gidng vang tau, vang canh dai, tring tuyét
ciy gibng tir nudi cdy mo va giam canh
c6 muc do nhlem bénh héo xanh tuong
dwong. Cac gidng ciic pha 18, tring méi,

vang dong, kim cuong, do lo, tréng heé va
clic hoa mi nhan gidng bang nudi cy mo
¢6 mirc do nhiém bénh nhe hon cay giéng
bang giam canh.

Bing 3. Tinh trang bénh héo xanh vi khudn gdy hai trén mot sé giong hoa ciic

trong vu hé 2022
o Cay giéng ttr nudi cdy mo Cay gidng tir giam canh
STT Tén giong Y N o 2z
Ty lé bénh (%) Muc d6 pho bien Ty lé bénh (%) Mdc dé pho bien

1 Vang tau 15,00 ++ 16,52 ++

2 Pha lé 8,65 + 18,72 ++

3 Trang méi 12,54 ++ 19,58 ++

4 Vang déng 12,55 ++ 14,85 ++

5 Vang canh dai 17,09 ++ 19,00 ++

6 Trang tuyét 18,50 ++ 21,05 ++

7 Kim cwong 8,65 + 12,50 ++

8 bé lo 16,58 ++ 20,18 ++

9 Tréng hé 9,64 18,65 ++

10 Cuc hoa mi 9,25 22,45 ++

Ghi chd: Murc do phd bién: +: TLB < 10%, ++: TLB 11 - 30%, +++: TLB > 30%.
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Trong cac gidng hoa cuc trdng vu hé,
chi co giéng pha 18, tring hé va clic hoa
mi ngudn giéng tir nudi cdy moé nhidém
bénh héo xanh nhe hon cay gidng tir gidm
canh, cac gidng con lai déu nhiém bénh
héo xanh & twong dwong nhau. Két qua
nghién ctru nay cling phu hgp véi nghién
ciru cia Nguyén Kim Van (2006) trén
hoa cuc tréng vu hé thu nam 2005 tai
vung hoa Tay Tuu, Ha Noi.

Qua diéu tra théng ké & 3 vu trong
hoa cuc, nhan thidy cdy gidng hoa cuc
dugc nhan gidng bang nudi cdy mod co
méc dd nhiém bénh héo xanh nhe hon
céc cdy gidng nhan tir phuong phap gidm
canh truyén théng.

Cac giéng trong & cac mua vu khac
nhau bénh héo xanh gy hai & muc do
khac nhau. Cung mot gidng hoa ciic
nhung tréng & vu hé c6 ty 18 bénh héo
xanh cao hon vu xuan va vu dong. Céc
gidng vang tau, vang canh dai, tring
tuyét trong & vu xudn c6 ty 1& nhiém
bénh tuong duong vu he. Day ciing la
diéu chu y chung ta nén chon cac gidng
chinh vy trong thi s& giam thiéu duoc
tac hai gay bénh.

3.2. Pic diém bénh héo xanh vi khuin

Trén hoa ciuc c6 mot sb loai bénh
phd bién nhu: Bénh dém den (trén 14 vét
bénh lac dau 1a nhitng chdm nho mau
nau den, vé sau vét bénh 16n 1én thanh
nhiing ddm tron hodc bau duc, duodng
kinh 5 - 10mm); bénh dém nau (vét
bénh thuong lan tor mép 14 vao trong

phién la, hinh tron hoac hinh ban
nguyét, hinh bat dinh mau ndu xam
hodc nau den); bénh ddém vang (Vét
bénh hinh tron hodc hinh bit dinh, mau
xam nau hodc xam den, vét bénh thuong
lan tir mép 14, chét 14 vao trong phién 14,
xung quanh c6 quing vang rong); bénh
héo vang (vét bénh xuat hién & phia gbc
than, tao thanh cdc vét mau nau den,
biéu bi chd vét bénh hoi phinh 1én sau
d6 nut ra, khi 4m w6t chd vét nat c6 16p
soi ndm mau tréng); bénh gi sét (Vét
bénh dang 6 ndi mau tréng hoac mau
vang nhat, hinh thai bat dinh, thudng
xuat hién & ca 2 mat 14). Trong nghién
clru nay chi tap trung diéu tra, khao sat
bénh héo xanh vi khuan.

Bénh héo xanh vi khuén 1a loai bénh
phd bién va nguy hiém ddi véi cay hoa
clic, bénh lam chét cay hang loat. Vi
khuan t6n tai trong dat, tan du cay trong
trén dong rudng, lan truyén theo nudc
twéi xam nhdp vao cdy qua cac vét
thuong va di chuyén vao trong bé mach.
Bénh thuong x4y ra vao thoi ky cay
dang tang truong dén khi hinh thanh nu.
Biéu hién ban dau l1a cac 1a ngon héo
xanh rii xudng, sau 1, 2 ngay cac 14 phia
gbc tiép tuc héo xanhrii xudng, cubi
cung dan t&i toan cay héo rii tai xanh,
gdy guc va chét. Cayhéo dot ngot
nhung 14 van con xanh.

Cit ngang than thiy m6 mach phan
gbc than hoa nau, nhung doan than vao
cdc nude cit thay dich nhiy tring duc
tiét ra.

85



La Viét Hong va ctv.

Trang méi Vang déng Vang canh dai
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Trang tuyét Kim cwong P lo Trang hé Cuc hoa mi

Hinh 1. Biéu hién bénh héo xanh vi khudn ctia mét sé giéng hoa ctic
tréng tai Mé Linh, Ha Noi
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Nguyén nhan gay bénh héo xanh chu
yéu do cac loai vi khuan gy ra. Cac mau
bénh héo xanh do vi khuin duogc chup
anh 14, ché doc than, cit ngang than, ré
thdy than, ré c6 mau ndu den va bit dau
¢6 biéu hién thdi. Qua anh chup doan
than cit doc va cit ngang ta thiy cac cdy
bi bénh c6 biéu hién cac mao mach bi nau
den, dan dén khong van Chuyén duoc
nudc qua than nén cay co6 hién tugng héo
rii i lai twoi va sau d6 cay chét nhung 14
van xanh (hinh 1).

Bénh héo xanh vi khuan da lam anh
huong dén ning suit va chit luong cua
hoa cuc chinh vi vdy ma ching ta phai
phong ngira va ngan chan su phat tan cua
vi khuan gay bénh.

3.3. Budc diu phén lap vi khuin giy bénh

Pé x4c dinh vi khuan gy bénh héo
xanh, tién hanh phan l4p trén méi truong
thach dia. Két qua ban dau dugc hai dong

vi khuan c6 mau sic khac nhau thé hién &
hinh 2.

Hinh 2. Két qua phan lap ching vi khuan gay bénh héo xanh & cay hoa cuc

Sau khi cdy dich vi khuan 48 gio,
quan sat trén moi truong thach dia thay
moc 1én 2 dong té bao vi khuan la dong
mau vang chanh va dong mau tring sira.
DPay méi 1a két qua budc dau dé co nhiing
khuyén cao cu thé thi can cac phan tich
sdu hon va dinh danh loai vi khuan dé
xem céc dic diém, dic tinh cua chung.

4. KET LUAN

Qua két qua diéu tra bénh hai trén 10
gidng hoa cuc & 3 vu khac nhau thay ti 1&
nhiém bénh cic gidng 1a khac nhau & mia
vu: nhitng gidng trong chinh vu tinh
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khang bénh tét hon nhitng gidng trai vu.
Nhitng cdy gidng tir nudi cdy md chdng
chiu bénh t6t hon ciy giéng gidm canh
theo phwong phép truyén thong.

Quan sat lat cat doc, lat cit ngang, ré
va 1a thiy tit ca nhitng cdy bi bénh ré déu
chuyén mau den, than bi den ¢ ngoai, mot
phan bao bo mach bi den. Nhiing bién dbi
nay da giy ra hién tugng héo 1a trén cay
hoa cuc.

Budc dau phan 1ap cac dong vi khudn
gay bénh bénh héo xanh hoa clc & vung
Mé Linh duoc hai dong vi khuin mau
trang sita va mau vang chanh.
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ABSTRACT

Chrysanthemums are a popular flower grown in our country because of their easy-
to-grow characteristics and colorful flowers. However, the process of growing
chrysanthemums often suffers from wilting and wilting. Through a survey of 10 varieties
of chrysanthemums grown in 3 crops, it was found that the varieties grown in the main

crop were less infected than those grown in the extra crop, plants grown with seedlings

propagated by tissue culture have a lower infection rate than traditional cuttings.
Observation of photographs of leaf parts, longitudinal stem, transverse stem and root
system showed that diseased plants had black roots and stems, part of the blood vessels
in the stem was black leading to leaf wilting. Initial isolation of pathogenic bacteria

strains has obtained 2 strains of lemon yellow and milky white.

Keywords: Bacteria, Black root, Chrysanthemums, leaf wilting.
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DANH GIA KHA NANG PHONG TRU
CUA XA KHUAN Actmomycetes pOI VOI Vi KHUAN Erwinia sp.
GAY BENH THOI GOC LUA TRONG PIEU KIEN NHA LUGI

Tran Thi Nam Ly", Nguyén Thi Phong Lan’,
Nguyén Duc Cuong'

! Vién Loa dong béng séng Ciru Long
"Tac gia lién hé: TS. Nguyén Burc Cuong - cuongomon@yahoo.com
Tran Thi Nam Ly - lytranclrri@gmail.com

TOM TAT

Bién phap phong trir sinh hoc la mot trong nhitng bién phdp dem lai hiéu qua kinh
té, giam thiéu tinh khang thuéc héa hoc va khéng anh hiwong dén méi triwong. Sir dung
xa khudn (Actinomycetes) dé phong triv la mét trong nhitng bién phdp da dwoc nhiéu
nghién ciru dé cdp dén. Nghién civu nay da tién hanh thu thap, phan ldp va danh gia kha
ndng phong trir ciia xa khudn Actinomycetes déi véi vi khudan Erwinia sp trong diéu kién
nha lwéi. Trong tong sé 290 ching xa khudn dwoc phdn ldp tir dat ving ré cdy liia ¢é 20
chiing thé hién kha ning déi khdang vi khudn Erwinia sp. Két qua danh gid so khoi trong
phong thi nghiém da xac dinh nam chung (AC.CT-274, AC.CT-260, AC.CT-154,
AC.CT-72 va AC.CT-61) ¢6 kha ndng déi khing cao véi vi khudn Erwinia sp. Két qua
thi nghiém vé khd nang phong trir vi khuan Erwinia sp. gdy bénh théi goc lia ciia xa
khudn da ghi nhdn ba ching xa khuan (AC.CT-274, AC.CT-260 va AC.CT-154) déu thé
hién kha ndng phong trir bénh théi géc lia cao, trong dé ching xa khudn AC.CT-274 ¢6
hiéu qua phong triv cao nhat.

Tix khéa: Bénh théi goc hia, Erwinia Sp., Phong trir sinh hoc va Xa khudn

1. PAT VAN PE bénh dao 6n 14. Bénh thuong xuat hién va
gdy hai nang vao vu hé thu va thu dong
hang nim tai ving dong bang séng Ctru
Long (BPBSCL) (Pham Van Kim, 2015;
Phung Thi Thanh Thao, 2014).

Bénh théi gbc lua (thdi than IGa) do
vi khuan Erwinia sp. gay ra thuong xuét
hién va gay hai vao giai doan dau cta cay
lUa. Bénh gay hai nghiém trong khi trén
ruéng bi nhiém dong thoi véi ngd doc Loi ich trong viéc su dung bién phap
hitu co, nhiém phén, nhiém man va nhiém  sinh hoc dé phong tri bénh gy hai cho
cdy trong ngay cang duoc xac dinh 1. Str
dung bién phdp sinh hoc khong nhiing c6

Nguoi phan bién: TS. Nguyén Thi Ngoc Tric
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hiéu qua phong trir bénh cdy trong ma
con hudng téi nén nong nghiép sach, an
toan cho méi truong va dong vat song
xung quanh. Tiém ning st dung vi sinh
vat ving ré trong d6 c6 xa khuan dé thay
thé thudc diét vi khuén da duge nhiéu tac
gia d& cap dén. Mot trong nhiing vi sinh
vat st dung dé phong trir bénh cay trong
dang dugc nghién ctru va tng dung kha
phdé bién 1a nhéom xa khuan (Shahidi
Bonjar et al., 2006).

Xa khuan Actinomyces chiém hau hét
trong tong s6 nhém vi sinh vat dugc phan
tan trong tu nhién. Actinomyces dugc tim
thdy nhiéu trong dat viing ré, c6 kha ning
sinh san tao ra mot khéi luong 16n vi sinh
vat trong dat va co kha ning tao ra cic
chung loai khang sinh cling nhu céc
enzyme phan gidi. MOt vai chung
Actinomyces di dugc tim thiy c6 kha
ning bao vé ciy trong chong lai mam
bénh (Doumbou et al., 2001). Tai
Malaysia nhom xa khuan Actinomycetes
chia khoang 70% chat khang sinh,
enzyme va cac hop chit sinh hoc khéc.
Trong d6 chi Streptomyces thi phd bién
dugc tim thiy trong dét, trong sy tuong
tac gitta cic vi sinh vat song va méi
trrong tu nhién (Sahilah et al., 2010).

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vit liéu nghién ciru

- Ngudn vi khuan Erwinia sp. trong
thi nghiém duoc sir dung 13 ngudn c6 doc
tinh manh (E.AG-02), dugc thu thap tai
tinh An Giang.

- MAu dat dé phan lap xa khuan duoc
thu thap tai 2 tinh An Giang, S6c Trang
va Thanh phd Can Tho.

- Cac méi truong nudi cdy vi sinh vat
gom: Mbi truong Yeast extract - peptone
- agar (YP) (Goto & Matsumoto, 1987);
moi truong Starch casein agar (SCA)
(Williams & Kuster, 1964); moéi truong
Glycerol yeast extract agar (Waksman,
1961); moi truong King B (Atlas, 2004).

- Gibng lta Jasmine85 va cac vat
dung can thiét phuc vu cho thi nghiém.

2.2. Phuwong phap nghién ciru

2.2.1. Thu thdap, phdan ldp va danh gia
kha nang doi khdng cia cdc chiing xa
khudn viing ré, véi vi khudn Erwinia sp.
trong diéu kién phong thi nghiém

2.2.1.1. Thu thdp va phan ldp cac chung
xa khudn viing ré trong diéu kién phong
thi nghiém

Céc chiing xa khuan duoc phén l1ap tir
cic miu dat theo phuong phap cua
Adegboye et al., (2012) c6 cai tién.

- Phan Idp xa khudn:

+ Can lg dat vao 9ml nuéc mudi
0.85% v tring, tién hanh lic trong vong
1 gio trén may lic ngang véi toc do 220
vong/phdat.

+ St dung pipette rut 1000ul dich
trich pha loang v6i 9ml nude mudi 0,85%
dd thanh trung, tiép tuc pha loing t&i
néng do 10'2, 10'3, 107,

+ Rat 50ul dich trich da pha loang &
cac ndng do trén va trai 1én bé mait moi
truong SCA, st dung dila cha vi khuan
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trai déu dung dich trén bé mat moi
truong SCA, u dia petri & nhiét 4o 28°C
trong 4 ngay.

+ Quan sat khuén lac xa khuin phat
trién trén moi truong SCA va tién hanh
tach rong xa khuan.

- Dat tén cac mau xa khuan:

Céc ching xa khuan sau khi phan lap
duoc dat tén theo trinh ty: (1) Chiv viét tat
cia xa khuan (AC - Actinomycetes), (2)
dia diém thu mau (hai tinh An Giang, S6c
Trang va Thanh phé Can Tho) va (3) ma
s6 mau (s6 tht ty mau dat duoc phén lap
tr mau da thu thap).

2.2.1.2. Panh gid kha nang doi khing
ciia cdc ching xa khudn ving ré véi vi
khuan Erwinia sp. trong diéu kién phong
thi nghiém

Thi nghiém dugc thuc hién theo
phuong phap cua Almoneafy et al.,
(2014) c6 cai tién. Bb tri theo kiéu hoan
toan ngau nhién (CRD), 20 nghiém thirc
v6i 4 lan lap lai, trong d6 mdi chung xa
khuan dai dién cho mét nghiém thic.

- Nhdn mdt s6 vi khuan Erwinia sp.
va xa khuan:

= Nhan ngudn vi khuan Erwinia sp.:

+ Cay vi khuan Erwinia sp. trén moi
truong YP va u & nhiét do 28°C trong
48 gio.

+ Céy truyén 5 loop vi khuan da phat
trién 48 gid trén moi truong YP sang
100ml moi truong YP long dung trong
binh tam giac 250ml, dat binh tam giac
trén may lic trong 48 gid & nhiét 4o 28°C
vé6i toe do (220 vong/phut).
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+ Rat 15ml huyén phu vi khuan
Erwinia sp. cho vao 6ng nhua Falcon, ly
tam v6i toc dd 1000 vong phut trong 20
phit, loai bé phan nudc phia trén ong
ddng thoi pha lodng té bao vi khuén dong
dué6i day 6ng bang nudc cat thanh tring
cho dén khi dat mat s6 10® (cfu/ml).

* Nhan ngudn xa khuan:

Céc chung xa khuan dugc cdy trén
moi truong SCA, U & nhiét do 28°C trong
4 ngay. St dung dung cu duc khoanh ndm
(dudng kinh 5mm) dé duc xa khuén.

- Cdy vi khudn Erwinia sp. va Xg
khudn trén méi truong dinh dwéng:

Str dung pipette rat 2.5ml dung dich
huyén phu vi khuan Erwinia sp. ¢ mat s6
10® (cfu/ml) cho vao 20ml méi trudong
King’s B dyng trong Ong nghiém. Giir
ong nghiém ¢ nhiét d6 50 - 54°C trong
water bath, vortex trong 15 gidy rdi trai
déu trén dia Petri. Pat dia petri 3 gio
trong ti cay cho méi truong dong lai. St
dung dung cu duc khoanh da thanh trung
duc khoanh xa khuan va dit 1én bé mit
moi truong King’s B chura vi khuan gay
bénh. U dia petri & nhiét d6 30°C trong 3
ngay trudce khi ghi nhan chi tiéu.

- Ghi nhan chi tiéu:

Chi ti€u dugc ghi nhan thong qua
vung trc ché cua xa khuan (mm) ddi véi
su phat trién cua vi khuan Erwinia sp. tai
thoi diém: 3, 5, 7 va 9 ngay sau thi
nghiém. Muc d¢ trc ché cua xa khuén di
v6i vi khuan qua ghi nhan (mm) duoc
quy vé theo thang danh gia cia Ahmed &
Zahran (2006).
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Bing 1. Thang dinh gid mivc d irc ché ciia xa khudn déi véi vi khuan Erwinia sp.

STT Cac murc dd trc ché Ban kinh viing &c ché ghi nhan (mm)
1 ++++ >12 mm
2 +++ 9-12mm
3 ++ 5-8mm
4 + 1-4mm
5 - Khéng trc ché

2.2.2. Danh gia khd nang phong trir vi
khudn Erwinia sp. gdy bénh thoi goc lia
ciia cdc chiing xa khudn chon loc trong
diéu ki¢n nha lwdi

- Thi nghiém duogc bd tri theo kiéu
hoan toan ngiu nhién (CRD) gom 5
nghiém thirc va 4 lan lap lai.

- Ba ching xa khuan (AC.CT-274,
AC.CT-260 va AC.CT-154) c6 mirc d¢ trc
ché cao, 6n dinh va kéo dai duoc lua chon
tir thi nghiém danh gia kha ning ddi khang
ctia xa khuan d6i véi vi khuan Erwinia sp.
da thuc hién trong phong thi nghiém.

- Thudc Starner 20WP ¢6 kha ning
trc ché vi khuan Erwinia sp. manh nhat

dugc lua chon tir két qua thi nghiém danh
gia kha niang tc ché cua cac thuéc BVTV
dbi v6i vi khuan Erwinia sp. trong diéu
kién phong thi nghiém.

- Thoi diém xur 1y: Cac nghiém thic
dugc xtr Iy bang cach phun 1én cay laa tai
hai thoi diém 2 ngay trudce va 2 ngdy sau
khi lay nhiém vi khuan Erwinia sp.

- Céc nghiém thirc xir 1y: Xa khuan
dugc xir Iy bang cach phun dung dich
huyén phu chira xa khuan trén than lda
(tai vi tri sat gbc) voi ndng do 102 cfu/ml.
Thudc Starner 20WP dugc xir 1y theo
ndng do khuyén céo (1g/1L).

Bing 2. Cac nghiém thirc va thoi diém xir Iy trong thi nghiém

STT Nghiém thirc Thoi diém xiv ly Liéu lwong (cfu, griml, L)
1 AC.CT-154 10®
2 AC.CT-260 108
Phun 2 ngay truéc va 2 ngay sau 8
3 AC.CT-274 khi 1ay nhiém vi khuan 10
4 Starner 20WP 1,0
5 Déi chirng

- Ghi nhan chi tiéu & cac thoi diém 4,
7, 10 va 13 ngay sau xur ly phong trtr.

- Céc s6 liéu dugc xir Iy bang phan
mém Microsoft-Office Excel, phan tich
Anova va kiém dinh LSD bang phan
mém MSTAT-C.
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3.KET QUA VA THAO LUAN

3.1. Thu thiap va phan lip xa khuén
vung ré, danh gia kha ning dbi khang
v6i vi khuin Erwinia sp. trong diéu
kién phong thi nghiém

Tién hanh thu thap 15 mau dit ving ré
lua trén dia ban tinh An Giang, S6¢ Trang
va Thanh phd Can Tho. D3 phan 1ap duoc

290 ching xa khuén, trong d6 c6 75 ching
xa khudn c6 biéu hién d6i khang véi vi
khuén giy bénh thdi gbc lta thong qua
phuong phap danh gia so bd. Qua do lya
chon ra 20 chung xa khuén c6 biéu hién
d6i khang rd rang dé thyc hién thi nghiém
chinh thire vé kha ning d6i khang cua xa
khuan dbi v6i vi khuan Erwinia sp. trong
diéu kién phong thi nghiém.

Bing 3. Bdn kinh vong vé khudn (mm) thé hién sw vec ché ciia cdc chiing xa khudn
doi voi vi khudn Erwinia sp. qua tung thoi diém quan sdt

Ban kinh vong vé khuan (mm) qua tirng thei diém quan sat

STT  Nghiém thirc Mire 29
3 NSTN 5 NSTN 7 NSTN 9 NSTN we che
1 AC.CT-47 1,88' 2,63 2,38" 2,259 +
2 AC.CT-61 4,13 5,631 5,754 5,63 ++
3 AC.CT-68 3,13%" 2,88 2,75" 3,00' +
4 AC.CT-72 4,13 6,25° 6,38 5,75 ++
5 AC.CT-93 1,25' 1,88' 1,88" 3,38 +
6 AC.CT-117 3,88%f 4,50° 4,75% 4,75° +
7 AC.CT-118 4,38 3,75" 4,00° 4,00% +
8 AC.CT-154 4,88° 8,38" 6,88° 6,00° ++
9 AC.AG-158 4,25 3,38" 4,13" 4,38 +
10 AC.AG-167 3,251 3,389 4,13" 4,38 +
11 AC.AG-184 3,38" 3,25" 4,38°" 4,38 +
12 AC.AG-196 2,63" 3,389 4,88° 4,63“ +
13 AC.ST-212 1,88' 1,75 1,75 1,75" +
14 AC.ST-220 3,63°% 4,13 4,75 4,38% +
15 AC.ST-233 3,00%" 2,75% 2,50" 2,759 +
16 AC.ST-249 4,13 4,13% 4,13" 4,00% +
17 AC.CT- 260 8,88 9,25% 9,63" 9,38% +++
18 AC.CT-274 9,252 9,63% 10,50% 9,63% +++
19 AC.CT-276 4,75 4,13% 4,88° 4,63“ +
20 AC.CT-287 3,251 3,75"" 4,009 4,00% +
F * * * *
CV (%) 11,40 8,90 10,50 9,90

Ghi chi: *: Khéac biét théng ké ¢ mirc ¥ nghia 5% qua phép thir LSD; NSTN: Ngay sau thi nghiém;

AC.CT: Actinomycetes Can Tho.
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Trong s6 20 chung xa khuan d4nh gia
kha ning (c ché sy phat trién cua vi
khuan Erwinia sp. trong diéu kién phong
thi nghiém, da ghi nhan hai ching xa
khuan AC.CT-274 va AC.CT-260 c¢6 kha
ning wc ché cao nhat. Khi so sanh véi
thang danh gia cua Ahmad et al. (2006)
tuong ng véi ban kinh vong vo khuan &
thoi diém 9 NSTN cho thdy, 2 chung xa
khuan AC.CT-274 va AC.CT-260 c¢6 kha
ning trc ché vi khuan Erwinia sp. & mtc
kha cao (+++). Tiép theo 14 ba ching xa
khuén AC.CT-154, AC.CT-61 va AC.CT-
72 ¢6 kha nang e ché & muc trung binh
(++), 6n dinh va kéo dai.

D3 c6 nhiéu nghién ctiu vé xa khuan
vung ré ¢6 kha nang tiét khang sinh rc ché

AC.CT-72

sy phat trién cua vi khudn gy bénh. Trong
nghién ctru cua Zamanian et al. (2005) cho
thdy Actinomycetes c6 kha ning tiét ra
khang sinh d6i khang vé6i vi khudn giy
bénh. Pac biét 1a chung Streptomyces
plicatus strain 101 c6 kha ning wc ché vi
khudn  Erwinia  carotovora  subsp
carotovora giy bénh thdi nhiing cay trong
trong diéu kién phong thi nghiém. Ngoai
ra theo két qua nghién ciru cia Karkouri et
al. (2010), Actinomycetes c¢6 kha nang trc
ché sy phat trién ctia vi khuan Erwinia
chrysanthemi 3937VIII véi ban kinh vong
v khuén ghi nhan trén méi truong SCA tir
5 - 37mm. Piéu nay cho thiy két qua thi
nghiém trén hoan toan phu hop véi cac két
qua nghién ctru trude.

AC.CT-154

AC.CT-61

Hinh 1. Nam chiing xa khuan cé kha ning trc ché t6t déi véi vi khuan Erwinia sp.
trong diéu kién phong thi nghiém
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3.2. Danh gia kha nang phong trur cua
cac chiing xa khuén trién vong dbi véi
vi khuédn Erwinia sp. giy bénh théi goc
laa trong diéu kién nha luéi

3.2.1. Anh hwéng ciia cdc chiing xa
khudn dp dung doi véi ty 16 va hiéu qud
gidm ty 1¢ ld nhiém bénh

Két qua ghi nhan (bang 4) cho thiy,
ty 1& 14 nhiém bénh théi gbc laa trén tat
cd cac nghiém thirc c6 xu hudng tang
dan qua thoi diém quan sat. Cac nghiém
thuc phun xa khuan déu c6 ty 1€ 14 nhiém
bénh thép hon so v6i nghi¢m thuc ddi
chtng va khac biét c6 ¥ nghia thong ké
mirc 5%. Trong ba chung xa khuén thi
chiing AC.CT-270 c6 ty 18 14 nhiém bénh
thiap nhat va khéc biét thong ké so véi
hai ching con lai (AC.CT-260 va
AC.CT-154). Dong thoi chung xa khuan
ndy c6 ty 18 1a nhiém bénh twong duong

v6i nghiém thac st dung thude hoa hoc
(Stanner 20WP).

Tét ca cac nghiém thac 4p dung xa
khuan trong phong trir bénh thdi goc laa
déu c6 hiéu qua giam ty 1¢ 14 nhiém bénh
so v6i nghiém thirc dbi chimg. Cao nhat
& thoi diém 4NSCB sau d6 giam dan qua
ting thoi diém quan sat tai 7, 10 va
13NSCB. Hiéu qui giam ty 1¢ 14 nhiém
bénh cao nhit va khéac biét thong ké
dugc ghi nhan trén nghi¢m thirc 4p dung
ching xa khuan AC.CT-274, tiép theo la
nghiém thirc 4p dung chung xa khuan
AC.CT-260 va thap nhat 1a nghiém thirc
ap dung chung xa khuan AC.CT-154.
Hiéu qua giam ty 1& 14 nhiém bénh trén
nghiém thic 4p dung chung xa khuan
AC.CT-274 tuong duong va khong khac
biét théng k& so véi nghiém thirc ap
dung thudc hoa hoc.

Bang 4. Ty I¢ va hi¢u qua giam ty I¢ ld nhiém bénh (%) trén cdc nghi¢m thirc
ap dung xa khuan va thuoc BVTV qua tirng thoi diem quan sat

Ty 1& 14 nhidm bénh

STT Nghiém thic (%)

Hiéu qua giam ty 1& la nhiém bénh
(%)

4NSCB 7NSCB 10NSCB 13NSCB 4 NSCB 7NSCB 10NSCB 13 NSCB

1 AC.CT-154 21,56 34,21° 4190° 6357° 3995° 2155° 30,15° 12,78"

2 AC.CT-260 1829 21,28° 36,86° 56,94° 49,09° 51,62° 3849° 21,73

3 AC.CT-274 9,89° 1508" 22,84°  4346° 72,94 6519 61,92° 40,377

4  Starner20WP  7,50° 13,89 2334"  4323° 7913* 6834® 6088* 41,30

5 Péichng 36,06 44,15* 60,19° 73,67°  0,00°  0,00° 0,00 0,00°
F « « « « « « « «

CV (%) 9,10 7,30 4,50 3,90 720 11,90 7,60 24,40

Ghi chd: *: Khéc biét théng ké & mirc ¥ nghia 5% qua phép thir LSD; S6 liéu da chuyén ddi sang +/x + 0,5
dé thong ké; NSCB: Ngay sau chuang bénh; AC.CT: Actinomycetes Can Tho.
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3.2.2. Anh hwéng ciia cdic chiing xa
khudn dp dung déi véi 1y 1¢ va hi¢u qud
gidm 1y Ié chéi nhiém bénh

Két qua ghi nhan (bang 5) cho thiy,
tat ca cac nghiém thtc ap dung xa khuan
trong phong trir bénh thdi gdc lua déu co
ty 18 chdi nhiém bénh thap hon so vdi
nghiém thic dbi ching. Ty 1¢ chdi nhiém
bénh ciing ting dan theo tiung thoi diém
quan sat. Trong s6 3 chung xa khuan trién
vong str dung trong phong trir bénh thdi
gbc laa, d3 ghi nhan ching AC.CT-274
¢6 ty 1& chdi nhiém bénh thdi gdc thap
nhat, khac biét théng ké so véi cac
nghiém thic ap dung xa khuan Kkhac.
Pong thoi ching AC.CT-274 ciing c6 ty

I& chdi nhidm bénh twong dwong khong
khac biét thong ké so véi nghiém thirc &p
dung thudc Stanner 20WP. Tuong tu, tat
cd cac nghiém thirc 4p dung xa khuan
cling c6 hiéu qua giam ty 18 chdi nhidm
bénh théi gde do vi khuan Erwinia sp.
giy ra so voi nghiém thic déi ching
trong diéu kién nha ludi. Hiéu qua cao
nhat duge ghi nhan vao thoi diém 7
NSCB va giam dan theo timg thoi diém
quan sat. Trong d6 nghiém thuc &p dung
chung xa khuan AC.CT-274 c6 hiéu qua
giam ty 1¢ chdi nhiém bénh cao nhat qua
tAt ca cac thoi diém quan sat, khac biét
thdng ké so véi cac nghiém thac ap dung
cac chung xa khuan khac.

Bdng 5. Ty 1¢ va hi¢u qua giam ty I¢ choi nhiém bénh (%) trén cdc nghiém thirc
ap dung xa khuan va thuoc BVTV qua tirng thoi diem quan sat

Ty 1é chdi nhiém bénh

Hiéu qua giam ty Ié chdi nhiém bénh

STT Nghiém thiee (%) (%)

4NSCB 7NSCB 10NSCB 13 NSCB 4 NSCB 7 NSCB 10 NSCB 13 NSCB

1  ACCT-154 37,70° 5350° 64,37° 76,11° 1340° 14,98° 16,56°  14,46°
2 ACCT-260 36,68 4223° 6299 7549° 1568 32,84° 1840° 1531°
3 AC.CT-274 26,91° 3482" 5567° 68,49° 3805° 44,61*° 28,04 23,33°
4  Starner 20WP 22,96° 3927° 5549°  68,03° 47,18° 37,45 27,94® 23,78

5 Pbichirng  43,74* 63,17 77,16° 89,24*  0,00° 0,00° 0,00° 0,00°
CV (%) 4,30 3,90 3,80 2,90 20,30 11,50 9,00 13,60

Ghi cha: *: Khac biét thong ké & mirc ¥ nghia 5% qua phép thir LSD; S6 liéu da chuyén ddi sang \ x+0.5
dé thong ké&; NSCB: Ngay sau chung bénh; AC.CT: Actinomycetes Can Tho.

Nhu vay ca 3 ching xa khuan déu c6
kha niang phong trir vi khuan Erwinia sp.
(ching E.AG-02) giy bénh thdi gdc lua
trong diéu kién nha luéi. Trong s6 d6 da
ghi nhan ching xa khuan AC.CT-274 ¢6
hiéu qua phong trir bénh théi gde laa cao
nhét, duoc thé hién qua két qua ghi nhan

d6i voi ty 18 14 nhidém bénh va ty 1& chdi
nhiém bénh thap nhat qua tit ca cac thoi
diém quan sat. Pong thoi hiéu qua giam
ty 1€ 1a nhiém bénh va ty 1€ chdi nhiém
bénh cta nghiém thtrc ap dung ching xa
khuan ndy ciing cao nhét trong sd céc
chung xa khuéan khao sat. Didu nay co thé
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giai thich rang xa khuan c6 kha ning san
sinh cac loai khang sinh va rat nhiéu loai
khang sinh trong s6 nay di duoc ghi nhan
¢6 kha ning wc ché su phat trién cua vi
sinh vat giy bénh trén ciy trong noi
chung va vi khuan gay bénh cay trong noi
riéng. Ngoai ra mot s6 két qua nghién ciru
con cho thay cac ching vi sinh vat co ich
(xa khuén) chi thé hién kha ning phong
trir cao ddi voi vi sinh vat giy bénh trén
cdy trong khi mat sé ciia chung trong ty
nhién phai dat mic do cao gan gap doi so
v6i mat sb cta vi sinh vat gay bénh. Do
do viéc ap dung phun xa khuén & ca hai
thoi diém trudc chung va sau ching bénh

voi khoang thoi gian cach nhau gitra hai
lan 1a 4 ngay, giup bd sung du mat sb xa
khuan ban dau dé tir d6 tao tién dé cho
chung nhin mat s6 déng dao trén cay lta
(trén than cdy) du dé tao ra ap lyc dbi voi
tac nhan giy bénh trén ciy trong nhu Vi
khuéan Erwinia sp. gay bénh thbi gbc lia.

Két qua so sanh hiéu qua phong trir
bénh thdi gbc lta giita cac chung xa
khuan va thudc héa hoc (Starner 20WP)
da ghi nhan chung AC.CT-274 c6 hiéu
qua phong trtr cao hon so voi 2 chung xa
khuan con lai gom AC.CT-154 va
AC.CT-260 va hiéu qua tuwong duong so
v6i thube Starner 20WP.

Starner 20 WP

DG chimg ()

Déi ching (+)

Hinh 2. Hiéu qua phong trir bénh théi géc lua (Erwinia sp.)
cua ba ching xa khuan AC.CT-274, AC.CT-260 va AC.CT-154 trong diéu kién nha lwéi
trén giébng lGa Jasmine85 - th&i diém 4 ngay sau khi lay bénh
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4. KET LUAN VA DE NGHI
4.1. Két luén

ba tuyén chon duogc 5 chung xa khuén
AC.CT-274, AC.CT-260, AC.CT-154,
AC.CT-72 va AC.CT-61 trong 20 ching
c¢6 kha ning d6i khang cao véi vi khuan
Erwinia sp. (chung E.AG-02) trong diéu
kién phong thi nghi¢m.

Ba chiung xa khuan dugc chon:
AC.CT-274, AC.CT-260, AC.CT-154 d¢
tién hanh danh gia trong diéu kién nha
lu6i déu thé hién kha ning phong trir bénh
thdi gbe lua do vi khuan Erwinia sp. gay
hai. Trong d6 chung AC.CT-274 c6 hiéu
qua phong trir bénh cao nhat, thé hién qua
hiéu qua giam ty 1& 14 nhiém bénh va chdi
nhiém bénh qua ting giai doan quan sat tir
4 - 13 NSCB.

4.2. Pé nghi

Can day manh hon nita viéc nghién
ctru va ap dung cac vi sinh vat di khang
nhu xa khuan Actinomycetes trong phong
trir bénh hai cay trong.
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ABSTRACT

Evaluation of using actinomycetes in the biocontrol of bacterial foot rot of rice
caused by Erwinia sp. under the greenhouse conditions

The biocontrol instead of using chemical disease control is better method to
manage the bacterial foot rot of rice that is efficiency in inhibition of increasing
resistance of Erwinia sp. to chemical, reducing environmental impacts and maintaining
stability of agriculture. Twenty strains of Actinomycetes were evaluated for their
antagonistic potential against Erwinia sp., causal agent of bacterial food rot of rice, by
dual culture assay and in greenhouse testing. All the twenty strains inhibited Erwinia
sp. in dual culture assay but five of them (AC.CT-274, AC.CT-260, AC.CT-154, AC.CT-
72 and AC.CT-61) were notable. When these selected three strains were tested for their
antibacterial activity in greenhouse on foot rot of rice, AC.CT-274, AC.CT-260 and
AC.CT-154 were high efficient and the AC.CT-274 strain significantly reduced the
disease. This study indicates that the selected Actinomycetes strains, AC.CT-274,
AC.CT-260 and AC.CT-154, have the potential to control foot rot disease in rice in
Mekong Delta. Thus, those three strains of Actinomycetes could be considered as the
potential materials for studying biocontrol.

Key words: Actinomycetes, Biocontrol, Bacterial foot rot of rice and Erwinia sp.
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THANH PHAN NAM GAY BENH MUC RUOT KEO TAI TUONG
TAI VIET NAM
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! Vién Nghién ctru Gibng va Céng nghé sinh hoc L&m nghiép
2 Vién Khoa hoc Lam nghiép Viét Nam
® Trung tam Nghién ctru Béo Vvé rirng
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TOM TAT

Bénh muc ruét la trong nhitng bénh gdy nguy hiém cho hau hét cdc dién tich rimg
tro”‘ng keo trén thé gioi dac biét la ¢ khu vuc Pong Nam A, noi ¢é khi hdu nhiét déi la
mot moi truong tuyét voi cho nam bénh phat trién. Bénh muc ruét rat khé phat hién o
giai doan ddu vi chiing gdy hai ¢ trong thdn, chi khi cdy gdy do thi méi phat hién ra
bénh do than bi muc r(5~ng bén trong. Bai bao la két qua cua viéc phan lap va xac dinh
thanh phd‘n nam gdy bénh muc ruot keo tai twong o mot 56 vung trong diém cua Viét
Nam. Viéc phan logi triéu ching muc dwa trén co so sur dung phwong phap enzyme test
va két qud gidm dinh bang kj thudt phan tir dd xdc dinh dwoe 27 mau nam thude 8 chi
va la 12 loai khac nhau.

Tir khéa: Bénh muc rudt, keo tai twong, enzyme test, rirng trong.

1. PAT VAN DE cau ddi voi cac san pham gd, ting doanh
thu xuat khau quoc gia, hd tro kinh té

Cac; 1(3&1 keo dugc Flu nl}ap .t:I nong thon va xdéa doi gidm ngheo
Australia va Papua New Guinea dén Viét (Nambiar et al., 2015)

Nam vao nhiing nam 1960 (Nambiar et )

al., 2015). Pén nam 2013, Viét Nam c6 Tuy nhién, Dong Nam A, ciing la noi
khoang 1,3 triéu ha rimg tréng keo, trong €0 diéu kién khi héu :[huén lgi cho Cé(}
d6 ¢6 600.000ha keo tai trong, 90.000ha  loai bénh hai phat trién. Cac bénh pho
keo la tram va hon 400.000ha keo lai ~ bién thuong gap trén keo nhu muc rudt,
(Nambiar & Harwood, 2014). Trong 6, &  thoi ré, gi sat, phan hong, chét héo, than
cac nuée Dong Nam A noi chung hon 2,6  thu (Old et al., 2000; Thu et al., 2010).
tribu ha di dugc trdng cac loai keo  Trong nhitg nam qua, bénh chét héo do
(Harwood & Nambiar, 2014b). Vigc  Ceratocystis manginecans da lay lan trén
trong keo dang gia ting dé dap tmg nhu dién rong, gy chét hang nghin ha rung
keo, ddc biét la A. mangium ¢ Indonesia,
Malaysia va Viét Nam (Tarigan et al.,

Nguoi phan bién: PGS.TS. Trinh Xuan Hoat
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2011a; Thu et al., 2012; Brawner et al.,
2015; Fourie et al., 2016). Mot van dé
khéc ludn ndi com 1a bénh muc rudt, bénh
nay di dwoc ghi nhan ¢ rat nhidu qubc gia
nhu Malaysia (Mahmud et al., 1993;
Zakaria et al., 1994; Ito va Nanis, 1994;
Ito, 2002), Thai Lan, Vi¢t Nam, Papua
New Guinea, Bangladesh (Basak, 1997),
An Do (Mehrotra, et al., 1996) va
Indonesia (Old et al., 2000). Thong
thuong bénh muc rudt xuét hién trén cay
lau ndm, tuy nhién véi keo tai tuong, cay
hai nim tudi tro 1én da bi bénh (Lee,
2002). Bénh lam giam dang ké san luong
va chat luong g& (Lee, 2002). O
Malaysia, san luong gb keo tai tuong
giam 17,5% do bénh muc rudt (Lee et al.,
1988; Zakaria et al., 1994). O Sabah, ty 18
bi muc rudt 1én téi 18,1% (Mahmud et
al., 1993). Ty 1& mic bénh muc rudt cua
keo tai tugng & Malaysia tir 57 dén 98%,
tuong Gmg ¢ cdy 2 va 8 nam tudi (Zakaria
et al., 1994). O Sabah, ty 1& mic bénh nay
trung binh 1a 35,5% tr 6 dén 9 nim
(Mahmud et al., 1993) va cao nhét 1a 50%
trong mot nghién ctru khac vé cy keo &
tubi 9 (Ito va Nanis, 1994). O
Bangladesh, ty 1€ bi bénh dao dong tur 49
dén 58% (Basak, 1997). Harwood &
Nambiar (2014a) cho ring do cay chét,
tbc do tang truong cua A. mangium &
Sumatra va & nhling khu vuc bi anh
huéng boi nam bénh (Ganoderma va
Ceratocystis) da giam xubng dudi
15m*/ha/nim, trong khi cac khu vuc
khong bi anh hudng co toc do ting truong
trong khoang tir 22 dén 35m*ha/nam.

O Viét Nam bénh muc rudt da duoc
bao céo & cac rung trong keo, dic biét 1a
rimg trong gd 16n véi luan ky kinh doanh
10 - 15 nim (Thu, 2009; Nguyén Hoang
Nghia, 2015) nhung ty 1€ bénh khong cao
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nhu & Indonesia va Malaysia. Ty 1¢ bénh
muc rudt ¢ rimg trong keo tai tuong 12
nim tubi & Séng May, tinh Dong Nai 1a
14,2% va & riung trong keo tai tuong 15
ndm tudi & Ham Yén, tinh Tuyén Quang
la 23,6% (Thu, 2009). Cac tac nhan gay
bénh muc rudt chinh duoc cho 1a do ndm
Ganoderma tropicum va G. australe
nhung chua c6 nghién ctru giai trinh ty
gen (Nguyén Hoang Nghia, 2015). Do
vay, nghién ctru nay nham muc dich phan
lap ndm muc gay hai bang cach xac dinh
loai myc va st dung k¥ thuat sinh hoc
phan to trong viéc giam dinh loai muc
hai. Gop phan trong viéc quan 1y sdu
bénh hai nham bao vé va tdng nang sut
rimg trong.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CcUU

2.1. Vat liéu

Mau bénh thu tai cac khao nghiém
hau thé keo tai twong tai Ba vi, Tuyén
Quang, Nghé An va Binh Duong.

2.2. Phuong phap nghién ctru
2.2.1. Phwong phdp phan ldp nim

Str dung moi truong MAT dé phan
lap, cu thé gdbm: Malt extract 20g, agar 18g,
cho vao binh chtra 950ml nudc day nip,
hap khir tring ¢ 121°C trong 20 pht sau
d6 dé ngudi dén 50 - 55°C bo sung (50mg
penicillin,  50mg streptomycin, 25mg
polymicin, cho vao 50ml nudc cit hoa
tan, sau do cho tu tir 1ul Thiabendazole
vao lac déu).

Céc mau riéng ré khi thu vé duoc
danh ddu ky hiéu can than dé trong tdi
nilon miét mép. Mdi mau lya chon nhiing
phan tiép giap gitra g6 bién mau la phan
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bi bénh va phan g& sang mau Ia phan
khoe manh dé phan 1ap nim bénh.

Qua trinh phan lap nhu sau: Mau gb
dugc cit nho thanh nhitng mau c6 kich
thuoc 0,5 x 0,5 X 0,2mm. Sau d6 duoc
khir tring bang céch ngam trong etanol
95% trong mdt phut, sau d6 ngdm trong
natri hypoclorit 2,5% trong hai phat va
sau d6 rira lai 3 1an trong nuéc cat da khu
tring trong mot phat 1am kho bang giay
tham vo triung sau dé dit 1én méi truong
MAT c6 khang sinh, ¢ nhiét &6 phong (20
- 25°C) trong 1 - 2 tuan (hinh 1). Kiém tra
thuong xuyén, khi cac hé soi nam xuit
hién tién hanh ciy tach dinh sinh truong
va lam thuan trén ra méi trudng PDA.

Chuan bi moéi truong PDA dé ciy
truyén, lam thuan nim va tho enzyme
test (khoai tay 200g; duong glucose 20g;
agar 18g. Khoai tdy rira sach cat thanh
ting miéng nhé dun soi 30 phut, loc lay
nudc, sau d6 thém nudc cho da 1000ml,

dem méi trudng PDA hép khir tring &
121°C trong thoi gian 20 phit. Dé moi
truong ngudi 50 - 60°C d6 moi truong ra
cac dia petri v6 trung mot lop day
khoang 2 - 3mm).

2.2.2. Xdc dinh cdc loai ndm chinh gdy
bénh muc rudt bang enzyme test

Mau nidm sau khi duogc lam thuan tién
hanh cdy truyén va lam thi nghiém
enzyme test @& phan loai muyc tring va
muc nau.

Theo phéan tmg héa hoc gitta hoa chat
va soi nam sau khi nhé Alpha Naphtol
va0 soi nAm chuyén sang mau tim nim do6
thuéoc nhom muc nau. Nho P-cresol vao
soi nAm chuyén sang mau cam, hoac soi
nam co6 ca hai phan tng trén déu thudc
nhém ndm gdy myc trang. Con v6i nhom
nam khong c6 phan tng v6i ca hai nhom
hop chét trén c6 kha ning s& 1a nAm noi
sinh hoic ndm gy bénh.

Hinh 1. Phan lap nAm muc rudt ttr cac mau gé

Xéc dinh tinh gay bénh muc ruft:

Xac dinh kha nang gay muc rudt
bang trong phong thi nghiém bang

phuong phap dinh lugng vé kha ning
phan giai cellulose cua cac miu nim
trong phong thi nghiém.
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St dyng moi truong CMC
(Carboxymethylcellulose agar) 1% c6 chira
0.65% (w/v) NaNOs; 0.65% (w/v)
KoHPQ,, 0.03% (w/v) Yeast extract, 0.65%
(wiv) KCI, 0.3% (w/v) MgSO,, 0.065%
(w/v) glucose, 1.7% (w/v) agar and 0.1%
(v/V) triton X-100 (Onsori,. 2005), va cong
go do (1% cong g0 do trong pha trong nudc
cat) va lac o toc do 50 vong/phut trong 15
phat. Cdy mau ndm va dé ¢ ti dinh 6n 28°C
sau 5 ngay. Tién hanh do dudng kinh vong
phan giai cellulose (D cm) dé x4c dinh kha
ning phan giai cellulose cta cac mau nam
(Sari, 2017)

Can cuo vao duong kinh vong phan
giai (D) dé xac dmh kha nang phan giai
cellulose ciia cac mau ndm budc dau xéac
dinh tinh gdy bénh trong phong thi
nghiém, cach tinh nhu sau:

D = 0cm: Khong phan giai (-).

D < lcm: Phan giai yéu (+).

Iecm <D <3 cm: Phén giai trung binh
(++).

3ecm < D < 5 cm: Phan giai manh
(+++).

D > Scm: Phan giai rat manh (++++).

Xic dinh cac loai nim biang giai
trinh tw DNA

St dung phuong phap Glassmilk de
tach DNA cua cac mau nam (Glen et al.,
2002). B6 dém phién ma bén trong DNA
cua ribosome (rDNA ITS) 1 va 2, bao
gdm vi tri 5,8S va mot phan cia ving 18S
va 28S cua rDNA nhan duge khuéch dai
bang cach sir dung cip moi ITS1 - F (5’-
TCCGTAGGTGAACCTGCGG-3%)
(Gardes & Bruns, 1993) va ITS4 - R (5°-
TCCTCCGCTTATTGATATGC-3’)
(White et al., 1990). Hon hop chay PCR
bao gdm 12,5uL GoTaq®Green Master
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Mix 2X (Céng ty Promega, Madison,
Wisconsin, Hoa Ky), 0,5uL mdi mdi,
9,5uL H,O PCR va 2uL DNA, trén thiét
bi C1000 TouchTM Thermal Cycler
(Bio-Rad, M¥). Céc thong sb khuéch dai
1a bién tinh ban dau & 95°C trong 3 phut,
tiép theo 1a 35 chu ky bién tinh ¢ 94°C
trong 30 gidy, u & 55°C trong 30 gidy va
kéo dai & 72°C trong 30 gidy, véi thoi
gian kéo dai cudi cung & 72°C trong 7
phat trén PTC 225 Peltier Thermal
Cycler. Mbdi bo phan tmg PCR bao gom
d6i chimg duong tinh (DNA phan lap tir
nam) va am tinh (khong c6 DNA khuon
mau), sy khuéch dai duoc kiém tra béng
dién di trén gel agarose. Sau d6 san pham
PCR duogc gui sang Vién cong ngh¢ sinh
hoc Viét Nam dé giai trinh tu. Két qua
duoc so sanh voi co sé dir liéu cua
GenBank théng qua giao dién tim kiém
giao dién tim kiém BLAST nucleotide-
nucleotide dat tai National Center for
Biotechnology Information
(www.nchi.nlm.nih.gov/Genbank). Céac
chudi lién quan duge chuyén tai vé sau d6
x ly, dung cdy bang phin mém
Geneious 7.0 (Kearse et al., 2012).

3. KET QUA
3.1. Két qua phan lap

T cac mau gd keo tai twgng thudc
145 gia dinh tai cidc khu khao nghiém &
Ba Vi, Tuyén Quang, Nghé An, Binh
Duong phan lap dugc 1006 miu nim,
tién hanh 1am thi nghiém enzyme test dé
phan loai muc tréng va muc nau (hinh 2)
két qua thu dugc nhu sau: 301 mau cod
phan mg mau tim (thuéc nhém nim gay
muc nau), 106 mau c6 phan tng mau cam
va 251 mau 1én ca hai mau (thudc nhom
ndm giy muc tring), con lai 348 maiu
khong c6 phan trng (bang 1).
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Bang 1. Két qua kiém tra loai muc cua cdc mau 6 cdac khu vwce nghién ciru

Thi nghiém Enzyme

Dia diém ‘ Téng
Tim Cam Ca hai Khoéng Ién mau
Ba Vi 89 30 73 100 292
Tuyén Quang 67 23 52 95 237
Nghé An 66 25 64 52 207
Binh Duwong 79 28 62 101 270
Téng 301 106 251 348 1006

Thong thudong mot s6 lodi nam gay
thdi nau tan cong vao cac loai gd mém,
lam pha v& t& bao va st dung céc
polysaccharide ctia thanh té bao
(xenluloza va hemixenluloza), khién
lignin it nhidu bi anh huéng. Diéu nay
thuong dan dén viéc gd muc nat c6 mau
nau, cd cac vét nit hinh khdi va két cdu
vun. Véi cac loai ndm gdy nidm muc
trang, viéc phan hity lignin va hemixenlulo

dién ra truéc sau d6 dén xenlulo hodc
phan hity dong thoi tat ca cac thanh phan
ctia gd, trong ca hai trudng hop déu bién
g0 thanh mot khéi x6p mau sang (thdi
trang) (Agrios, 2012). Tir két qua & bang
1 cho thay phan 16n miu nim thu dugc
thuoc nhom muc tréng la nhom muc hai
phé bién va gdy nguy hiém nhiéu hon
muc nau.

Phan (ng 1&n mAu tim

Phan (rng |én mau cam

Phan (rng Ién ca hai mau Khéng phan &rng

Hinh 2. Kiém tra nAm muc bing Alpha Naphtol va P-cresol

3.2. Két qua danh gia tinh gay bénh
muc rudt cia cic mau nam

Trong 658 mau nim c6 phan tng voi
Alpha Naphtol va P-cresol da dugc xac
dinh loai myc tring va muyc ndu. Tién
hanh thuo nghi¢ém kha nang phan giai
cellulose cia cic mau ndm trén moi

tru’(mg c6 chura cong go do 1% (hinh 3)
Tur két qua kiém tra loai ndm muc tién
hanh kiém tra kha niang phan giai
cellulose cia 658 mau ndm di dugc kiém
tra enzyme néu trén. Két qua kiém tra
dugc tong hop trong bang 2.
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Phan gidi yéu Phan giai trung binh

Phan gidi manh Phan giai rt manh

Hinh 3. Mirc dd phan giai xenllulo cia cdc mau nam

Két qua tong hop trong bang 1 cho
thdy c6 59 mau phan giai trung binh; 19
mau phan giai manh va 27 mau phéan giai
rit manh, s lugng céc mau nim phan

giai yéu chiém sd lugng 16n 554 mau. Chi
tiét s6 lwong cic mau c6 kha ning phan
giai cellulose & cac khu vuc duoc thong
ké & bang 3.

Bing 3. Thong ké sé lwong cdc mdu thi nghiém theo cdc dia diém nghién ciru

Tinh gay bénh
Dia diém - - Téng
Yéu Trung binh Manh Rat manh
Ba Vi 176 10 3 3 192
Tuyén Quang 120 10 6 6 142
Nghé An 121 20 6 8 155
Binh Dwong 137 19 3 10 169
Téng 554 59 18 27 658

Hién nay, cach danh gid kha nang gay
myc thong qua kha nang phan giai
cellulose van 1a phuong phap dé lam va
c6 giad thanh ré hon so v41 viéc danh gia
kha ning phan giai cic hop chéat khac.
Viéc danh gia kha nang phan gidi
cellulose giup lwa chon nhitng mau co
kha ning giy bénh manh dé thr nghiém
kha nang gay bénh ¢ vuon wom. Gilp xac

dinh dung loai gdy hai dé c6 bién phap
quan ly phu hop.

Lya chon 27 mau phén giéi manb nhét
dai di@n 0 cac dia diém diéu tra d¢ dinh
loai bang phuong phap sinh hoc phan tur.
3.3. Két qua dinh loai nAm giy bénh
muc rudt keo tai tugng

Két qua dinh loai 27 miu & két qua
bang sau:
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Bing 4. Két qua dinh logi lodi ndm gdy muc rugt

STT Tén loai Ky hiéu mau Xuat xt¢  Trinh tw tham chiéu
1 Coriolopsis aspera 4.13.3 BD MK589269
2 Grammothele lineata 62.1.5 NA JN411115
3 Lentinus squarrosulus 4.48.1 BD MN856300
4 Peniophora spl. 51111 BD
5 Peniophora spl. 63.2.5 NA
6 Peniophora sp1. 35.7.2 BD
7 Peniophora sp1. 4524 NA
8 Peniophora sp1. 74.8.3 BV
9 Peniophora sp2. 59.0.3 TQ
10  Peniophora sp2. 69.3.4 TQ
11  Peniophora sp3. 2.1443 TQ
12  Peniophora sp3. 4.4.3 TQ
13  Peniophora sp4. 69.2.2 TQ
14  Peniophora sp4. 65.2.1 NA
15 Perenniporia tephropora 234 BD MWO77095
16  Perenniporia tephropora 453.1 BD MN341836
17  Perenniporia tephropora 4.88.1 BD MN341836
18  Perenniporia tephropora 48.0.3 TQ MN341836
19  Perenniporia tephropora 18.2.1 NA MN341836
20  Perenniporia tephropora 62.1.2 NA MN341836
21  Perenniporia tephropora 45.3 BD MN341836
22 Perenniporia tephropora KoRLI047383 1.35.1 BD MN341836
23  Pseudolagarobasidium acaciicola 2433 BV DQ517882
24  Pseudolagarobasidium acaciicola 47.1.1 NA DQ517882
25  Pseudolagarobasidium acaciicola 112.7.2 BV DQ517882
26  Ganoderma sp. E7113 5.85.3 BD AJ536664
27  Clitopilus hobsonii ZD16061809 13.1.1 NA MN523234

Trong 27 mau nAm thudc 8 chi c6 12 chi Peniophora déu co giai trinh tu khac
loai khac nhau trong dé c6 20 mau chi nhau duoc dung thanh cdy phan loai cu
x4c dinh dugc dén chi va c6 thé thuoc 9  thé ¢ hinh 4.
loai méi, dang cha y 1a bon loai trong

108



La Anh Dwong va ctv.

5.111.1
63.2.5
&7|35.7.2
w | 45.2.4
4.8.3
59.0.3
69.3.4

100
CE
2.144.3
8B 00 14.4.3

* |

21

2]

—
0.01

£9.2.2
Jed EE-E.ZJ

AF118513 Peniophora nuda

Peniophora spl

Peniophora spl

Peniophora sp3

Peniophora spd

AF119518 Peniophora cineres
AF119519 Peniophora duplex

AF119515 Peniophora piceae
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Hinh 4. Mw®i mét mau dwoc xac dinh thudc chi Peniophora

Ngoai tr Grammothele lineata,
Lentinus squarrosulus va Clitopilus chua
¢6 nghién ctru nao vé kha ning giy muc
rudt cua céac loai nay. Con céc loai con lai
déu 13 nhiing loai thuéc nhom ndm gay
muc rudt cho céac loai cay trén thé gioi.
Cu thé, theo Lee & Maziah (1993), bénh
thdi trang phan 16n dwoc tim thiy giy
rong rudt trén keo tai tugng, thuong chi
phat hién khi chit ha cac loai nAm giy ra
hién tuwong la  Phellinus noxius,

Tinctoporellus epimiltinus, va
Rigidoporus hypobrunneus giy rong rudt
keo tai tugng & Malaysia va Dong
Kalimantan, Indonesia (Lee & Sikin,
1999). Phellinus kawakamii ciing duogc
biét dén gay muc rudt cho phi lao va keo
0 Hawai (Larsen et al., 1985). Ngoai ra
Phellinus ciing 13 loai gy muc ré va gay
chét keo & Malaysia (Hosagoudaff &
Manojkumar, 2007). Ngoai ra chi
Phellinus vin duogc biét dén 1a loai gay
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théi ré trén hau hét cac loai cay 14 kim va
nhiéu cay g cung (Agrios, 2012). Trong
chi Fomes loai Fomes nigrolaccatus va
Fomes setulosus ciing dugc tim thiy trén
cac loai keo ndi chung ¢ Australia (Yuan,
1997). Loai  Pseudolagarobasidium
acaciicola sp. nov. duoc biét dén Ia
nguyén nhan gay chét cay keo Acacia
cyclops & Nam Phi (Wood & Ginns,
2011). Pac biét la loai Peniophora duoc
biét dén 1a loai gdy muc rudt cho gd cay
la kim va g0 lam nguyén liéu gidy
(Agrios, 2012). Trong nghién cuu nay,
cac mau thudoc loai Perenniporia
tephropora da dugc ghi nhan giy muc
rudt trén ciy Keo tai tuong rat manh.

4. KET LUAN

TU cac mau g5 keo tai tugng bi bénh
muc rudt da phan lap duogc 301 mau nim
muc nau, 106 mau c6 phan ing mau cam
va 251 mau ndm muc trang, trong d6 co
27 mau phan giai cellulose rat manh.

27 miu nam c6 kha ning phan giai
rat manh bao gom 12 loai, 8 chi thudc bo
ndm dam, trong d6 c6 9 loai chua xac
dinh. Tuy nhién, can c6 nhiing nghién
clru sdu hon ¢ trén cac phan doan gen
khac nhau dé nghién ctru cu thé hon nira
vé cac loai nay.
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ABSTRACT

Heartrot disease in Acacia mangium in Vietnam

One of the most deadly diseases in Acacia plantations is heart rot, particularly in
Southeast Asia, where the tropical temperature is ideal for the growth of fungi. Early
heart rot disease cannot be visible because breakdowns are concerted inside is a

symptom of the disease. The symptoms will become apparent when the trees are broken
and the stems are hollow inside. This study demonstrated the outcome of isolating and
characterising the fungus that causes heart rot disease in Acacia mangium in certain
significant ecological regions of Vietnam. Twenty-seven fungal strains from 8 genera and
12 species have been identified through the classification of things based on the use of the
enzyme test method and the outcomes of identification by the molecular technique.
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BUGC DAU XAC DINH
NGUYEN NHAN GAY BENH KHO BAU LA CAY KIM GIAO

Tran Xuan Hung", Nguyén Thi Minh Hang'

X ! Trung tdm Nghién ctru Bao vé rirng
Tac gia lién hé: hung.tran@vafs.gov.vn

TOM TAT

Cay Kim giao (Podocarpus fleuryi) la loai cdy thuwong xanh bé tw nhién rdi rdc trén
ddt tich véi ¢ cdc tinh mién niii phia Bac va mién Trung Viét Nam, ¢é gid tri kinh té cao
trong san xudt cdc dé thii cong my nghé va dwoc trong nhiéu trong kién triic canh quan.
Tuy nhién, hién nay cdy Kim giao dang bi bénh khé dau 14, gdy anh hwong khéng nhé
sinh truong va tham my cia cdy. Nghién ciru nay nham xdc dinh triéu chimg, danh gid
tinh gdy bénh va dinh danh lodi nam gdy bénh khé dau la. Két qua phdn ldp da thu
dwoc 13 mau nam tir cac mau ld bi bénh tai Ha Néi va Vuon Quéc gia Cuc Phuong.
Tinh gdy bénh cia cdc mau ndm trén la dwge chia thanh cdc nhém gom: gdy bénh rdt
manh (3 mau), gdy bénh manh (3 mau), gdy bénh yéu (4 mau) va khéng gdy bénh
(3 mau). Trong do cdc mau nam KG1.3, KG2.2 va KG3.3 gdy bénh manh nhat, mau
KG1.2, KG2.3 va KG3.2 gdy bénh manh. Triéu chung bénh sau khi gay bénh nhan
tao ¢6 dac diém twong tw nhu mau lé dwoc thu ngoai hién truong. Két qua dinh
danh théng qua cdc dic diém hinh thdai hoc da xdc dinh nam gdy bénh khé dau ld
la hai lodi nam Lasiodiplodia sp. va Pestalotiopsis sp. Nghién ciru nay lan dau ghi nhdn
nguyén nhan gdy bénh khé dau ld trén cdy Kim giao va can tiép tuc nghién civu dé cé
giai phap quan ly bénh nay hiéu qua.

Tw khéa: Bénh kho dau la, Kim giao, Lasiodiplodia sp., Pestalotiopsis Sp.

1. DPAT VAN DE

Kim giao (Podocarpus fleuryi
(Hickel) de Laub) 1a loai cay gb nhd, cao
20 - 25m, duong kinh 40 - 50cm, than
thang, tan hinh thap. Ngoai ra, cdy Kim
giao co la dep, thuong xanh quanh nam
nén dugc dung phd bién cho kién triic
canh quan, trong ven dudng, cac cong
trinh ton gido va cac cong trinh mang 16i

Nguoi phan bién: TS. Nguyén Minh Chi

kién tric c6. G6 Kim giao c6 thé thang,
min, mau vang nhat ¢6 nhiéu van rit dep
va bén, dung lam cac d6 my ngh¢, lam
diia cao cap.

Kim giao phat trién manh trén dét tich
voi, tang dat day, thoat nudc tot, thuong
phin bd & cac rimg mua nhiét d6i va &
nhi¢t d6i thuong xanh, c6 do cao tir 200 -
1000m nhu & mién Nam Trung Qudc,
Myanmar, Lao va Viét Nam. Tai Viét
Nam, cay Kim giao phan bé rai rac ¢ cac
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tinh mién nui phia Bic va mién Trung nhu
Lang Son, Tuyén Quang, Hai Phong, Ninh
Binh, Thanh Hoa, Nghé An, Quang Binh
va Thira Thién Hué, trong d6 hai quan thé
tu nhién tai Vuon Quéc gia Cat Ba va
Vuon Qudc gia Cuc Phuong duoc bao vé
nghiém ngat (N guyén Hoang Nghia,
2007). Do su phan bo hep nén loal cay nay
dang ¢ tinh trang sip nguy cap (Sach Do
Viét Nam, 2007) va dugc xép 1a loai gan
bi de doa (Near Threatened) theo Danh luc
Do Thé giéi IUCB (Thomas, 2013).

Trong nhu'ng nim gan day, cay Kim
glao thuong xuit hién mot sé bénh phd
bién nhu bénh khé dau 14, bénh ddm than,
bénh dom xam, bénh kho canh, bénh
tham nhung. Trong d6 c¢6 bénh kho dau 14
12 bénh gdy hai nhiéu nhat, 1am cho 14
mat diép luc, anh hudng dang ké dén kha
nang quang hop cua cdy, va dac biét anh
huong dén my quan trong khu vuc trong
Kim giao. Tuy nhién dén nay chua c6 bét
cu cong trinh nghién cliru nao xac dinh
nguyén nhin giy bénh kho dau 14 cdy
Kim giao tai Viét Nam. Bai bdo nay sé&
tién hanh xac dinh nguyén nhan giy ra
bénh kho dau 1a va tinh gy bénh cta
chung trén cdy Kim giao lam co s¢ dé
xay dung cac bién phap phong trir bénh
hai, phuc vu cong tac bdo tdn va phat
trién loai cay nay tai Viét Nam.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vit li¢u nghién ciru

- MAu 14 bi bénh thu tai Ha Noi (Vién
Khoa hoc Lam nghi¢p Viét Nam, Bo
Nong nghiép va PTNT) va Ninh Binh
(Vuon Quéc gia Cac Phuong).

- Cac mau nam gay bénh kho dau 14
phan 1ap tir 1a cay Kim giao.
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2.2. Phuong phap nghién ctru

- Phuwong phdp diéu tra xdc dinh triéu
chirng: MO ta triéu chiung bénh trén cay
Kim giao, quan sat va mo ta vét bénh trén
14, mo t& mau sic vét bénh, cac biéu hién
trén vét bénh...

- Thu mau la bi bénh: Cac mau la bi
bénh duoc thu mau riéng ré, tai moi dia
diém tién hanh thu mau bénh mdi cay véi
10 mau la.

- Phu“ong phap phan lgp ndm: Phan
1ap ndm gy bénh truc tiép tir cac mau 14
bi bénh. Trudc khi phan lap, tién hanh
khur trung bé mit 14 bi bénh, ngam trong
con 70% 1 phut, sau d6 ngdm vao dung
dich Sodium hypochlorite 2,5% 1 phut va
cubi cling ngdm trong trong nudc cat 1
phut, thim kho. Sau d6 tién hanh cit phan
giap ranh gitra mo6 bi bénh (mau nau) va
mo chua bi chuyén mau (mau xanh) trén
14 b1 bénh va dat trén moi truong PDA co
bd sung cac loai khang sinh (Ampicilin
0,5% va Streptomicyn 0,5%). Trong vong
24 - 36 gio sau khi phan lap, tién hanh
theo doi tach dinh sinh trudéng va lam
thuan nam sang moi trudng PDA.

- Phuwong phap nghién cuu tinh gdy
bénh: Déanh gia tinh gdy bénh thong qua
gdy bénh nhan tao trén 14, cu thé nhu sau:
Tao vét thuong nhd trén bé miat 14 Kim
giao khoe, sach bénh, cuéng la duoc quén
bang bong c6 thAm nude nham gitr cho 14
dugc tuoi lau. Cit miéng thach PDA c6
chtra soi nAm gay bénh dién tich O,Scm2 dat
1én trén 14, dat bong 4m lén trén mat thach.
Cong thirc dbi chimg ciing duge tién hanh
tuong tu nhung st dung PDA khong chira
soi nam. Thi nghiém véi 10 14/13p cho mdi
chting nim bénh va duoc lap lai 3 1an. Mau
sau khi dugc gay bénh dat trong hdp nhya
¢6 ndp dé tranh cho 14 bj mét nuéc. Theo
ddi hang ngay dé xac dinh thoi gian 0 bénh,



Tran Xuan Hwng va ctv.

sau 15 va 30 ngay tién hanh do dién tich vét
bénh trén 14 bang phan mém ImageJ. Phan
cap kha ning gy bénh dya trén cac tiéu chi
cu thé nhu sau: (0): Khong c6 vét bénh trén
14 con tuoi; (1): Dién tich vét bénh <
0,5cm?; (2): Dién tich vét bénh > 0,5 dén <
1cm?; (3): Dién tich vét bénh > 1 dén <
2cm?; (4): Dién tich vét bénh > 2cm? hodc
toan bo 14 bj bénh.

+ Cép bénh trung binh (DI) dugc xac
dinh theo cong thirc: DI = Xni.vi/N

Trong do: ni la s6 14 bi bénh vai cép
hai i (i tir cap 0 dén cap 4); vi la tri so cua
cap bi hai tha i; N 1a tong s6 cay diéu tra.

- Phirong phdp nghién ciru dic diém
hinh thai: C4y dinh sgi nidm trén moi
truong PDA méi va dit ¢ nhiét do 24°C
dé theo ddi hé soi nam phat trién. Mo ta
dic diém hinh thai céc giai doan phat
trién cua nim, chup anh hé soi ndm bang
may anh k¥ thuat so, do kich thudc va
chyp anh cac dang bao tir trén kinh
hién vi quang hoc BX50.

- Xir 1y s6 liéu bang phan mém R
(version 4.2) @& phan tich cac chi tiéu
thdng ké theo Tukey’s test.

3. KET QUA VA THAO LUAN

3.1. Triéu chirng cia bénh hai 14 trén
cay Kim giao

Bénh khé dau 14 cdy Kim giao
thuong xuét hién ¢ cdy trén 5 tudi, nhimg
ciy tudi nho co ty 1& bi bénh thip hon.
Ban dau bénh thudng xam nhiém tai vi tri
mép 14 va ngon 14 (hinh 1b), sau do vét
bénh lan vao giita 1a (hinh 1c). O giai
doan dau khi nAm bénh x4m nhiém, trén
14 xuét hién nhitng chdm nho c6 mau nau
vang, lan rong ra vung xung quanh thanh
d6m nau hodc nau sim, sau d6 md rong
dan ra. V&t bénh mau nau lan dan, sau d6
chuyén thanh mau ndu xam hodc tring
xam, khi vét bénh lan ra ca phién 14 gay
ra 14 bi kho nat va rung dan. Sau khi bi
ndm x4m nhiém, trén vét bénh hinh thanh
cac khoi bao tir mau nau den, doi khi moc
thanh cac vong tron dong tdm dan xen
nhau trén phan 14 bi kho (hinh 1c). Phan
mo giap ranh giira vét bénh va phan 14
chua bi bénh thuong c6 mau nau sim
phan tach rat ro rét.

Hinh 1. Bénh khé dau la trén cay Kim giao
a. Tan la bi bénh; b. La bi bénh tir dau 14; c. La bi bénh lan rong ca phién la
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Bénh kho dau 14 trén cay Kim giao
thuong bat dau xuat hién vao mua xuin
khi thoi tiét c6 dd am cao, thuan loi cho
nam bénh xam nhidm. Sang dén mua hé
nam bénh xuét hién cac triéu chung 10 rét
& dau 14 hoac mép la.

Trong qué trinh diéu tra thuc t& da
ghi nhén ty 1& bi bénh kho dau 1a tir 10 -
15% tai cac dia dia diém thu mau, dong
thoi ching dang c6 xu hudng phat tan
rong. Bénh thudng xuét hién va giy bénh
ning nhat vao mua xuan do c6 do am cao,

bao tir qua dong trén canh, 14 bi bénh gap
diéu kién thuan loi nay mam phat trién.
Ngoai ra tir thang 7 dén thang 8 bénh
cling xut hién kha phd bién do diéu kién
thoi tiét nong va c6 mua nhiéu.

3.2. Tinh gay bénh ciia caic mau nam

Két qua phan lap da thu duoc 13
mau ndm tir cdc mau 14 Kim giao bj
bénh, di tién hanh gdy bénh nhén tao
dé xac dinh cac mau ndm c6 kha ning
gay bénh.

Bing 1. Tinh gdy bénh ciia cdc méu ndm gay bénh trén ld Kim giao

Dién tich vét bénh

STT Ky hiéu mau Dia diém thu mau rén 1a cm?) Tinh gay bénh
1 KG1.1 Vién KHLN - Ha Néi 0,21% Yéu
2 KG1.2 Vién KHLN - Ha Néi 1,88° Manh
3 KG1.3 Vién KHLN - Ha Noi 5,67° R4t manh
4 KG14 Vién KHLN - Ha Noi 0,35%° Yéu
5 KG1.5 Vién KHLN - Ha Néi 0? Khong gay bénh
6 KG2.1 B& NNPTNT - Ha Noi 0,242 Yéu
7 KG2.2 B6 NNPTNT - Ha Noi 5,54° R4t manh
8 KG2.3 B6 NNPTNT - Ha Noi 1,18° Manh
9 KG3.1 Ctic Phuong - Ninh Binh 0,14° Yéu
10 KG3.2 Cuc Phuong - Ninh Binh 1,35° Manh
11 KG3.3 Cuc Phuong - Ninh Binh 4,87° R4t manh
12 KG3.4 Cuc Phuong - Ninh Binh 0? Khéng gay bénh
13 KG3.5 Cuc Phuong - Ninh Binh 0? Khoéng gay bénh
14 Déi chiing 0* Khoéng gay bénh
LSD 0,84
Fpr <0,001

Ghi chu: LSD (Lowest Significant Difference): Su khac biét c6 ¥ nghia; Fpr: Muc y nghia; Cac gia tri
trong cung cot voi cac ky tu giong nhau khong co sai khac thong ké vai P = 0,05 khi phan tich ANOVA

phép kiém dinh Turkey.

Két qua gdy bénh nhan tao di xac
dinh duoc 3 mau gdy bénh rit manh, 3
mau giy bénh manh, 4 mau gay bénh yéu
va 3 mau khong gy bénh.
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Mau KG1.3, KG2.2 va KG3.3 1a ba
mau nim gdy bénh rat manh c6 dién tich
vét bénh khoang 4,8 - 5,6cm? sau 30 ngay
theo ddi. Ba miu nam c6 tinh giy bénh



Tran Xuan Hwng va ctv.

manh (KG1.2, KG2.3 va KG3.2) ¢6 dién
tich vét bénh tr 1,1 - 1,8cm?.

Vét bénh trén 14 sau khi giy bénh cua
c4c mau nim gdy bénh rit manh va gay
bénh manh c6 céac tri¢u chung tuong tu
v6i 14 bi bénh tai hién truong. Trén vét
bénh, 14 d3 chuyén thanh mau niu va nau
xam, trén bé mat xuét hién cac hach nim
den nam rai rac trén vét bénh. O cac mau
nam gay bénh rat manh 1a KG1.3, KG2.2

va KG3.3 vét bénh lan rong ra ca phan
mép 14, phan 14 bj bénh kho va co vét nit
li ti. Phan giap ranh giita vét bénh va la
chua bi bénh ¢6 mau nau sim kha rd rét
(hinh 2d va 2e¢). Nhu vy c6 thé thy thoi
gian @ bénh cia cic miu nim nay s&
thuong dai hon so voi cac mau nim khac,
nhung khi phat bénh ching c6 toc do lay
lan nhanh khién cho toan bd phién l1a bi
bénh trong thoi gian ngan.

Hinh 2. Tinh gay bénh cta cac mau nam trén 1a Kim giao
a-d. Mau KG2.3; b-e. Mau KG2.2; c-f. Mau dbi chirng
a-c. Mau gay bénh sau 15 ngay; d-f. Mau gay bénh sau 30 ngay
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3.3. Két qua giam dinh cac loai nAm

S4u mau nam gAy bénh manh va rat
manh dugc dinh danh dua trén dac diém
hinh thai hé s¢i, hach nam va bao tir.

o Dic diém hinh thdi ciia ba méu
nim KG1.3, KG2.2 va KG3.3:

Hé soi ndm c6 mau nau xam hodc
den v&i cac soi nAm day moc vuon thing
1én khoi bé mat mdi trudng (hinh 3d).
Mit dudi moi truong c6 mau den xam
dén den sdm sau 7 ngay. Trén bé mat hé
soi hinh thanh cdc hach nim trén méi
truong PDA sau 4 - 5 tuan (hinh 3f). Bao
tr vO tinh c¢6 hinh tring hodc hinh bau
duc véi dinh tron hoac hoi thudn nhon, cé
vach ngan day. Bao t&r khi con non
thudng c6 mau trong sudt sau chuyén
thanh mau nau dam khi bao to trudng
thanh (hinh 3e). Bic diém nbi bat caa bao
tor c6 duong ké doc va c6 mot vach ngan
10 rét khi bao tu trudng thanh. Kich thudc
cua bao tir tr 18,7 - 23,1 x 12,7 - 14,1 pm.

e Dic diém loai ciia ba mdu nim
KG1.2, KG2.3 va KG3.2:

Hé soi ndm c6 mau tring hodc tring
stra, moc day, béng tao thanh céc vong
trén bé mat moi truong (hinh 3d). Mat
dudi moi truong c6 mau vang nhat dén
vang nau sau 7 ngay. Trén bé mat hé soi
hinh thanh cic chAm nhé mau den 13 hach
nam sau 3 - 4 tudn. Bén trong hach ndm
c6 chtr cac bao tir vo tinh c6 dang hinh
thoi hodc hinh bau duc, c6 kich thudc 20
- 24,5 x 4 - 6pm. Bao tr c6 thanh mong
¢ 4 vach ngin ngang, chia té bao thanh 5
phan, phan dau va phan cudi c6 mau
trong sudt. Trén dinh bao tir ¢6 3 - 4 16ng
roi khéng mau co kich thuéc bang voi
kich thudce cua bao tir.
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Két qua so sanh dbi chiéu dic diém
hinh thai, bao tir vd1 cac tai liéu da duoc
cong bd d3 xac dinh hai loai nAm gay ra
bénh kho dau 14 cdy Kim giao. Trong do
ba miu nim KG1.3, KG2.2 va KG3.3
gdy bénh rdt manh duoc xac dinh 1a
lodai Lasiodiplodia sp. thuoc ho
Botryosphaeriaceae, bd Botryosphaeriales,
16p Dothideomycetes, nganh nim tai
Ascomicota va ba mau nam giy bénh
manh KG1.2, KG2.3 va KG3.2 dugc xac
dinh 1a loai Pestalotiopsis sp. thudc ho
nim dia Melanconiaceae, bd nim dia
Melanconiales, nganh phu nam bt toan
Deuteromycotina.

Pay 1a hai loai nAm gy bénh hai 1a
kha phd bién & cac loai cay chu khéc
nhau, chii yéu gy ra cac bénh nhu dém
14, chdy 14 va loét than canh. Mdt loai
ndm khac thudc chi Pestalotiopsis la
P. trachicarpicola cling da duogc xac dinh 1a
nguyén nhan gy ra bénh kho dau I4 trén
cay Thong tre (Podocarpus macrophyllus)
tai Trung Quéc vo1 cac dac diém triéu
chimg kha tuong tu nhu trén cay Kim giao
tai Viét Nam (Maharachchikumbura et al.,
2014). Tai Viét Nam, loai nim P. funerea
duoc xac dinh la nguyén nhan giy ra mot
s6 bénh hai 1a kha pho bién do6 13 bénh kho
xam la Thong va bénh kho 14 Qué va bénh
chay 14 cay Tram (Ha Cong Tuén et al.,
2006). Ngoai ra, hai loai nam 1a P. vismiae
va Pestalotiopsis sp. la nguyén nhan gay
ra bénh kho 14 rat phd bién trén ciy Sa
modc (Cunninghamia lanceolata) tai mot
s6 tinh mién Bic (Nguydn Hoai Thu
etal., 2021).

Dbi voi loai nim Lasiodiplodia sp. c6
kha ning gay bénh vai phd cdy cha kha
rong, voi khoang trén 500 bénh ¢ cac cay
chu khac nhau nhu bénh thdi qua, thbi 1é,
thdi cb ré, loét dau canh, chay 14, dém 14
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(Huda-Shakirah et al., 2022). Trén thé
giéi dd ghi nhan mot s6 loai ndm khac
thudc chi nay nhu L. theobromae xuét
hién rat phd bién va gy ra mot sb bénh
hai nguy hiém nhu chay 14, loét than canh
va thdéi qua & nhiéu ving trong Ca cao
trén thé gidi nhu & Trung Phi, Nam My,
Trung My va Péng Nam A (Mbenoun et
al., 2008; Alvindia et al., 2017; Huda-
Shakirah et al., 2022). Ngoai ra céc loai
nam L.  theobromae  va L.
pseudotheobromae con gay ra bénh loét
than cay Keo tai tugng tai tinh Sabab,
Malaysia (Maide et al., 2018). Pay ciing
Ia nguyén nhan gay ra bénh loét than canh
cdy Keo tai nhiéu ving trong trong ca
nude, trong do tinh Kon Tum véi hon
1000ha bi nhiém bénh voéi ty 1& cay chét
ngon khoang 10% (Pham Quang Thu,
2011). Theo nghién ctru cia Pham Quang
Thu (2003) da xac dinh nguyén nhan gay
bénh kho ddu 14 cidy Re ging
(Cinnamomum obtusifolium) do loai nim
Colletotrichum coffeanum gay ra, tuy
nhién triéu chung cta bénh khd dau 14

trén cay Re ging thuong hinh thanh céac
dém tron nhd c6 mau ndu do trén l&.
Ngoai ra mot sb cdy an qua ¢ nudc ta
ciing bi loai ndm Lasiodiplodia spp. gay
hai nhu théi qua chém chém, dém den
x0ai, chay mu than canh trén cay diéu
(Bui Chi Btru, 2015; Thach Thi Ngoc
Yén va Nguyén Vin Phong, 2016;
Nguyén Thi Dung et al., 2020).

Trong nghién ctru nay mdi chi budc
dau xac dinh hai loai niAm gdy bénh dya
trén ddc diém hinh thai hoc. Tuy nhién
dbi v6i nhom loai Pestalotiopsis spp. ¢O
rat nhiéu cac loai thude cung chi cé dac
diém hinh thai twong tu nhau va dic diém
hé soi nAm rat d& thay doi sau mdi lan cay
truyén va chi phan biét duoc théng qua
k¥ thuat phan tir, so sanh cac chudi DNA
giita cac chiing nam dé tim ra su sai khac
(Solarte, et al, 2018). Chinh vi vay trong
pham vi nghién ctru nay chi dung lai xac
dinh hai loai ndm gdy bénh kho dau la
cdy Kim giao la Lasiodiplodia sp. va
Pestalotiopsis sp. dua trén cac dic diém
hinh thai hé soi va bao tr ciia mau nim.

Hinh 3. Dac diém bao tlr va hé soi nAm Lasiodiplodia sp. va Pestalotiopsis sp.
a, d. Hé soi ndm; b, e. Bao tt vé tinh; c, f. Dia bao t& hinh thanh trén trén PDA sau 4 tuan
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4. KET LUAN

Két qua nghién ctru d xac dinh va mo
ta cac triéu chimg cua bénh kho dau 14 cay
Kim giao dong thoi ghi nhén ty 1¢ bi bénh
kho dau 14 tir 10 - 15% tai cac dia diém
thu mau.

Qua dénh gia tinh gdy bénh cua cac
mau nim x4c dinh miu ndm 3 miu nim
¢6 tinh gdy bénh rat manh va 3 mau nim
gdy bénh manh déu cé triéu ching tuong
tu trén 14 bi bénh dugc thu ngoai hién
truong. Nghién ctu da xac dinh dugc 3
mAu nam gay bénh manh 1a Lasiodiplodia
sp. vd ba miu ndm gdy bénh manh la
Pestalotiopsis sp.

Tur két qua nghién ctru nay rat can tiép
tuc nghién ctru bang ky thuat sinh hoc
phan tr nham xac dinh chinh x4c tén khoa
hoc hai loai nim dong thoi dé& xuat giai
phap quan 1y hiéu qua bénh kho dau 14 cay
Kim giao.
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Chom chom sau thu hoach ¢ dong bang song

ABSTRACT

Initial identification of the cause of leaf-tip blight disease on Podocarpus fleuryi

Kimgiao (Podocarpus fleuryi) is an evergreen, scattered and naturally distributed
on limestone soils in the northern and central mountainous provinces. The tree has a
high value in the production of handicrafts and is widely planted in landscape
architecture. However, the leaf-tip blight disease has infected the tree, which
significantly affects the growth and aesthetic value of the Kimgiao tree. This study aims
to identify disease symptoms, assessing the pathogenicity, and identifying the disease
fungi. There were 13 isolates from infected leaves collected in Hanoi and Cuc Phuong
National Park, which were examine the pathogenicity. The pathogenicity test showed
the four levels of leaf-tip blight disease including very high (3 isolates), high (3
isolates), low (4 isolates) and nil (3 isolates). The isolates KG1.3, KG2.2, and KG3.3
have the strongest severity while the isolates KG1.2, KG2.3 and KG3.2 have a strong
severity. The symptoms of inoculated leaves are same with those of infected leaves
collected in the field. Based on morphological characteristics, Lasiodiplodia sp. and
Pestalotiopsis sp. were identified as the cause of leaf-tip blight disease on the Kimgiao
tree. This study is the first report of cause to leaf-tip blight disease on the Kimgiao tree
in Vietnam and need further research to effectively manage the disease.

Keywords: Leaf-tip blight disease, Podocarpus fleuryi, Lasiodiplodia sp.,
Pestalotiopsis sp.
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KHA NANG KY SINH
TREN TUYEN TRUNG Melo:dogyne GAY BUGU RE HO TIEU
VA PHAN HUY CHITIN CUA NAM Paecilomyces

Huynh Minh Chau", Nguyén Vuong Tuan?,
Luong Thi Hoang Dung?, Ducng Thi Nguyén Quyén?

' Phong Nghién ciru va Phét trién - Tap doan Loc Troi
% Trung tdm Nghién ctru & San xuat San pham Sinh hoc - Tap doan Loc Troi
* Tac gia lién hé: chau.m.huynh@Ioctroi.vn

1. DPAT VAN DE

Phong tri tuyén tring bang céc tac
nhan sinh hoc 1a budc tiép can quan trong
nhit trong quan 1y tuyén tring hudéng dén
mot nén nong nghiép bén vig. Mot sb
loai ndm sdng trong dat c6 kha niang kiém
soat tuyén tring nhu Metarhizium
anisopliae, Beauveria bassiana va
Paecilomyces lilacinus. Trong do9,
Paecilomyces lilacinus 1a loai quan trong
nhit ky sinh trén trimg cua Meloidogyne
incognita (Mahmoud et al., 2020). Trong
qua trinh sinh truong va phat trién,
Paecilomyces c6 thé ky sinh 1én tring
tuyén tring, tuyén trung va tiét ra cac
enzyme, doc t6... gdy chét, kim ham sy
phat trién quan thé cia tuyén tring
(Morton et al., 2004). Pé tai duoc thuc
hién nham xac dinh kha ning ky sinh cia
nam Paecilomyces 1én tuyén tring, muc
d6 gay doc tir dich trich cua nim 1én
tuyén tring va kha ning phan hity chitin
thanh phan cdu tao vo tring tuyén tring
lam co s& khoa hoc cho nhiing nghién
ctru tmg dung tiép theo.

Nguoi phan bién: PGS.TS. Nguyén Thi Thu Nga
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2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vit liéu nghién ciru

Phan lap tuyén tring tir mau ré va dat
& tinh Pak Lik theo QCVN 01-180:
2014/BNNPTNT. Nam Paecilomyces
dugc thu thap tai Pak Lik, Gia Lai va
Lam Doéng, phan lap tai Trung tam
Nghién ctru va San xuit San pham Sinh
hoc - Tap doan Loc Troi. Moi truong
nudi cdy: PDA, Water Agar, moi trudng
cam tng c6 bod sung chitin. Thude thir
Lugol (lod 2.5g; KI 5g; H,O 1000ml).

2.1. Phuwong phap nghién ciru
2.2.1. Thoi gian va dia diém

Nghién ctru dugc thuc hién thang
5/2017 dén 5/2018 tai Trung tim Nghién
clru va San xuit San phém Sinh hoc, Téap
doan Loc Troi.

2.2.2. Bé tri thi nghiém

Thi nghiém 1: Panh gia kha nang ky
sinh cua cdc chdng nam Paecilomyces Spp.
trén trimg tuyén zmng Meloidogyne sp. gay
hai ré tiéu trong diéu kién phong thi nghiém
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Thi nghiém duogc bd tri hoan toan
ngau nhién gdbm 7 chung nam Paecilomyces
(Pae 1 - Pae 7) va dbi chimg, 3 lap lai,
moi ldp lai 1a 1 dia petri. Cac ching
Paecilomyces dugc nudi cdy trén méi
truong PDA 7 ngay trude khi b tri thi
nghiém. Puc 14y khoanh khuan ty duong
kinh Smm dat up vao dia petri chira 10ml
moi trudong, modi dia petri dit 3 khoanh
nam véi khoang cach déu nhau. Doi
chung dat khoanh méi truong PDA. Rut
30ul dung dich tring tuyén trung (30
trimg) nho 18n khoanh ndm. Theo di qua
trinh xam nhiém cta nim trong diéu kién
nhiét 46 phong.

Ghi nhan sb tring tuyén tring bi ky
sinh duéi kinh hién vi ¢ 1, 2, 3 va 4 ngay
sau lay nhiém (NSLN). Ti 1é trang bi ky
sinh = [(S6 trimg bi ndm ky sinh) + (Tong
s6 trimg)] X100

Thi nghi¢m 2: Danh gia kha nang ky
sinh cua cdc chung Paecilomyces spp.
trén tuyén tring cdi Meloidogyne sp. gay
hai tiéu ¢ diéu kién phong thi nghiém

Thi nghiém duoc bd tri nhu thi
nghiém 1. Bén ngdy sau nudi cdy
Paecilomyces trén moi trudng WA, tién
hanh cdy tuyén tring cai (10 con/dia)
phan bd déu theo vong tron xung quanh
mép tan nam, dia ddi ching dat khoanh
agar khong chira nam. Cac dia petri dugc
dit trong diéu kién nhiét do phong.

Ghi nhan sb tuyén trung bi ky sinh &
1, 2, 3 va 4 ngay sau khi dat tuyén tring
vao dia (sau khi 1ay nhidm). Tuyén tring
duge cho 1a ky sinh (hodc chét) khi bi
thay d6i hinh dang hodc bi dong tu (khi
cét tuyén tring khong c6 dich chay ra).

Thi nghiém 3. Danh gia hiéu lyc gdy
chét tuyén tring cua dich loc nudi cdy

cdc ching Paecilomyces spp. trong diéu
kién phong thi nghiém

Thi nghiém duoc bd tri hoan toan
ngau nhién gém 8 nghiém thuc, 3 13p lai,
moi lap lai 1a mot binh tam giac (V =
250ml). Cac chung Paecilomyces spp.
duoc nudi tang sinh trong moéi truong
PDB léng trong 5 ngay, loc qua gidy loc
Newstar, ly tam dung dich sau loc 5000
vong/phiit trong 5 phut. O cac nghiém
thirc chira dich trich Paecilomyces gom
50ml dich trich Paecilomyces va 50ml
dich tuyén trung/binh tam giac. Ddi
chting gdm 50ml nudc cit va 50ml dich
tuyén tring. Mat s tuyén tring trung
binh 26 con/ml.

Ghi nhan sb tuyén tring sdng & cac
thoi diém 1, 2, 3 va 4 NSLN bang cich
hat 2ml dung dich & mdi nghiém thirc cho
vao dia petri duong kinh 6cm, quan sat
dudi kinh soi ndi Olympus 4.5X, mbi lap
lai dém 3 lan.

D6 hitu hiéu tir dich trich nudi céy
dugc tinh theo cong thirc Abbott. DPHH
(%) =[(C-T)+C] %100

Trong d6: C: SO luong céa thé tuyén
tring séng ¢ nghiém thic dbi chimg; T:
S6 luong ca thé tuyén trung séng o
nghiém thuc ¢ xir Iy ndm.

Thi nghiém 4. Kha nang sinh
enzyme ngoai bao (chitinase) phdn huy
chitin ciia Paecilomyces trong diéu kién
phong thi nghiém

Thi nghiém bd tri hoan toan ngau
nhién véi 7 ching nam, 4 13p lai, moi lap
lai 1 dia petri. Cac chung Paecilomyces
spp. duoc nudi ciy trén moi truong PDA
7 ngay trudc khi bd tri thi nghiém. Rut
200p1 huyén pha bao tir (10° bao tir/ml)
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cho vao dng Facol chtra 20ml méi trudong
long c6 bd sung chitin, dat trén may lic
v6i toc do 100 vong/phut trong 4 ngay.
Sau d6 loc qua gidy loc dé loai bo sinh
khéi ndm, ly tam dich loc véi toc d6 6000
vong/phiit trong 5 phut dé loai bo bao tir
nam thu phan dich phia trén.

Phuong phap khuéch tan giéng
thach da dugc st dung dé danh gia kha
ning phan giai cac chat (Balouiri et al.,
2016). Dung dung cu duc dé tao cac
giéng trén dia petri c6 chira moi truong
cam tng, mdi dia khoan 3 giéng, duong
kinh giéng 1a Smm. Lay 30ml dich trich
nhoé vao mdi giéng. U cac dia petri ¢
30°C trong 2 ngay. Dé thdy rd su xuit
hién cta vong halo, tién hanh nhudm
mau dia thach véi dung dich Lugol’s
(lod 2.5g; KI 5g; H,O 1000ml). Ghi
nhan duong kinh vong phan giai chitin.
Vong phan giai = (D - d) mm. Trong do:
D: Puong kinh vong phin gidi. d:
Puong kinh dudng kinh giéng khoan.

2.2.3. Phwong phdp xir Iy sé ligu: Xt ly
s6 liéu bang phan mém SPSS 22.0.

3. KET QUA VA THAO LUAN

3.1. Khi ning xAm nhiém ciia cAc chiing
niam Paecilomyces spp. trén trimg tuyén
trang Meloidogyne sp. gy hai tiéu trong
diéu kién phong thi nghiém

Két qua bang 1 ghi nhan, tat ca 7
chung Paecilomyces déu thé hién kha
ning ki sinh tring tuyén tring véi mirc
d6 khac nhau. O 1, 2 va 3 ngay sau lay
nhiém (NSLN) cho thay ching Pae 2 ¢4
ti 16 xdm nhiém va ky sinh trimg thap
nhat. Pén 4 NSLN, ca 7 chung déu co ti
1¢ ky sinh tuong duong nhau (72,61 -
84,0%). Diéu nay cho thiy ching Pae 2
x4m nhiém va phat trién cham hon so vai
cac chung con lai. Aminuzzaman, (2013)
va Truong Thi Ngoc Han, (2020) cling c6
két qua tuong ty; ti 18 ky sinh tring cia
Paecilomyces sp. lan luot 1a 75% va
95,7%. Cac nghién ctru cua Cayrol et al.
(1989); Goswami (2004) déu ghi nhan
P. lilacinus Ky sinh trén trimg cho hiéu
qué cao nhat va c6 kha nang kiém soat
thanh cong tuyén tring budu ré cua
M. javanica va M. incognita, trén ca chua,
ca tim, khoai tay va céac cay rau khéc.

Bing 1. Ty 1¢ ky sinh ciia cdc chiing Paecilomyces Spp. trén trieng tuyén trang

Ti lé ky sinh trén trirng (%)

Nghiém thirc

1 NSLN 2 NSLN 3 NSLN 4 NSLN
Pae 1 22,707 51,95% 74,05%° 82,32°
Pae 2 05,38° 39,60° 63,09° 72,61°
Pae 3 14,97° 70,362 84,13% 84,132
Pae 4 18,25% 70,18° 85,85° 84,40°
Pae 5 30,99° 59,65% 68,74 77,832
Pae 6 17,49% 57,33% 80,05 83,75°
Pae 7 24,23% 71,072 78,69% 78,692
Déi ching 0,00° 00,00° 00,00° 00,00"

CV (%) 21,13 11,45 6,06 5,86

F * * * *

Ghi cht: O ciing mot cot cac chir céi theo sau khac nhau thi khac biét y nghia thdng ké & mirc o = 0,05;

S liéu duoc chuyén ddi sang /(X +0,5) .

124



Huynh Minh Chau va ctv.

3.2. Kha ning ky sinh caa cac ching
nam Paecilomyces spp. trén tuyén
tring cai Meloidogyne sp. giy hai tiéu
trong dieu kién phong thi nghiém

Ghi nhan vé dic diém xam nhiém
va ky sinh cua cac chung Paecilomyces
trén tuyén tring cai, sau khi tiép can va
xam nhiém thanh cong, soi ndm s& tin
cong sdu vao bén trong lam cho tuyén
trung bi bién dang, bi khuyét, tan hodac

cang tron, dong tu. Theo Zaki va Irshad
(1996), soi ndm c6 thé xam nhidp qua
16p biéu bi hodc 16 mé cua vét chu bang
cach pha huy 16p lipid, chitin bang hé
enzyme phan giai protease, lipase va
chitinase. Chinh vi thé khi tuyén trung
chét thuong thiy cac biéu hién nhu da
mé ta. Két qua quan sat trong thi
nghiém, dang thuong thiy nhit 1a dang
dong tu khi bi ky sinh.

Hinh 1. NAm Paecilomyces ky sinh trén tuyén trung cai
a. Tuyén trung cai séng, b. Tuyén tring cai bi nAm tan céng,
c. Tuyén tring chét dang déng tu, d. Dang khuyét

Két qua ghi nhan ti 1& ky sinh trén
tuyén tring céi cho thay chung Pae 3 ¢6 ti
16 xam nhidm (50%), thap hon va khac
biét so véi cac ching Pae 4 (76,6%), Pae

5 (88,0%) va Pae 6 (76,6%) ¢ 1 NSLN.
Ti 16 xaAm nhiém va ky sinh cta cac ching
nam ting dan trong nhimng ngay sau dé va
dat 90 - 100% & 4 NSLN.

Bing 2. Ti I¢ tuyén triing cdi chét do ndm Paecilomyces ky sinh theo thoi gian

Ti 1& tuyén trung cai chét do ndm ky sinh qua cac thoi diém (%)

Nghiém thirc
1 NSLN 2 NSLN 3 NSLN 4 NSLN
Pae 1 60,00%° 73,302 80,00% 96,60%
Pae 2 66,60% 76,60% 83,30% 90,00%
Pae 3 50,00° 63,30° 83,30° 93,30°
Pae 4 76,60° 83,007 90,00° 96,60°
Pae 5 88,007 83,007 93,30° 100,00?
Pae 6 76,60° 83,007 90,00° 90,007
Pae 7 70,00% 80,00% 86,60% 90,00%
Déi chirng 30,00° 36,60" 43,30° 53,30"
CV (%) 17,90 16,34 12,98 7,16
Mdre y nghia * * *

Ghi chi: O cling mot cot cac chit cai theo sau khac nhau thi khéc biét y nghia théng ké & muac a = 0,05.

NSLN: Ngay sau lay nhiém.
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3.3. Kha ning gay chét tuyén tring cia  cho hiéu qua gdy chét tuyén tring trén
dich trich nudi cAy nam Paecilomyces 90% va dat 100% sau 4 ngay xu ly.

Két qua bang 3 cho thdy dich trich
nudi cay cua 7 chung Paecilomyces déu

Bing 3. P§ hivu higu (%) ciia dich trich nudi cdy cdc chiing Paecilomyces Spp.
trén tuyén trung

Do hiru hiéu cuaa dich trich (%)

Nghiém thirc
1 NSKXL 2 NSKXL 3 NSKXL 4 NSKXL
Pae 1 55,642 90,19 95,86% 100
Pae 2 59,962 96,712 99,38% 100
Pae 3 59,49° 89,68° 95,31° 100
Pae 4 45,96° 90,05"° 97,37% 100
Pae 5 45,07° 94,68 97,37% 100
Pae 6 43,86° 91,78 98,01 100
Pae 7 51,62% 96,53% 100,02 100
CV (%) 9,79 2,66 0,89 0,00
F * * * ns

Ghi chti: O cling mot cot cac chit cai theo sau khac nhau thi khac biét § nghia théng k& & mic a = 0,05.
ns: Khdng khéac biét y nghia thong k&. NSKXL: Ngay sau khi xir ly.

Két qua nghién ctru cia Mahmoud et 84,5% khi xtr 1y tuyén trung M. incognita
al., (2020) ciing cho ti 1é tuyén tring giam  gay hai dau que trong nha ludi.
3.4. Kha nang sinh enzyme ngoai bao (chitinase) phan hiiy chitin cia Paecilomyces
trong diéu ki¢n phong thi nghi¢m

Bing 4. Kha néing phdn gidi chitin cia dich trich nuéi cdy Paecilomyces spp.

Ching ndm DPwong kinh vong phan giai chitin (mm)

Pae 1 09,67%°
Pae 2 06,67°

Pae 3 08,33%
Pae 4 07,67%
Pae 5 12,00%
Pae 6 09,00°
Pae 7 11,33%®
CV (%) 15,24

= "

Ghi chi: O cuing mot cot cac chir cai theo sau khac nhau thi khac biét y nghia théng ké & mirc o = 0,05.
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Két qua thi nghiém cho thdy chung
Pae 5 c6 vong phan giai chitin cao nhét
(12,00mm). Chu Thanh Binh va ctv.,
2017 ciing ghi nhan két qua twong tu
trén P. variotii NVOI1 phan lap tir dét
trong tiéu tai Pk Lik, dudng kinh phan

gidi chitin 15,00mm. Nghién clru cua
Nguyén Thi Ngoc Trac va ctv., 2020
cling ghi nhan P. parvisporus phan lap
tr ving dat trong khom tai Tién Giang
c6 duong kinh phan huy chitin (v6 tom)
la 23,68mm.

Pael Pae4 PaeS Pae7

Hinh 2. Sw phan giai chitin ttr dich trich nudi cdy cac chung Paecilomyces spp.

4. KET LUAN VA DE NGHI
4.1. Két luan

- Céc chung Paecilomyces spp. c6 kha
nang ky sinh trén tring va tuyén trung cai
cao. Ti 1€ ky sinh trimg tr 72,61 - 85,85%
¢ 3 NSLN va trén tuyén trung cai trén
90% & 4 NSLN.

- Hiéu qua gy chét tuyén trung cua
dich trich Paecilomyces spp. trén 90% & 2
NSXL va 100% ¢ 4 ngay sau khi xtr 1y.

- Chung Pae 5 sinh enzyme chitinase
phan huy chitin cao nhat.

4.2. P& nghi

Chon nhiing ching c6 nhiéu wu thé
nhu Pae 5, Pae 7 tiép tuc nghién ctru ing
dung phong trir Meloidogyne sp. trong
diéu kién nha ludi va thyc té sin xuét.
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ABSTRACT

Parasitic ability on Meloidogyne causing root-knot in black pepper
and chitin degradation of Paecilomyces

Evaluation of the ability to parasitize and degrade chitin of 7 strains of
Paecilomyces on the Meloidogyne causing root-knot in black pepper was carried out at
the laboratory of the Biological Products Research & Production Center, Loc Troi
Group. Experiments to evaluate the infecting ability of Paecilomyces strains on: (1)
eggs and female Meloidogyne sp., (2) efficacy of Paecilomyces strains extracts against
Meloidogyne sp., (3) extracellular enzyme activity. The results showed that strains of
Paecilomyces spp. infected eggs with the rate from 72,61% to 85,85% at 3 days after
infection (it depended on each strain). Infect and parasitizing on female with the rate
over 90% at 4 days after infection. The efficiency of killing Meloidogyne sp. from
culture extracts of Paecilomyces strains was over 90% at 2 days after processing and
100% at 4 days after processing. Paecilomyces 7 had the highest chitin degradation
activity in the 7 strains observed (12,00mm). Research shows that Paecilomyces strains
has good potential for nematode management.

Keywords: Black pepper, chitin degradation, Meloidogyne sp., Paecilomyces spp.,
parasitic fungus.
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TUYEN CHON CAC DONG NAM KY SINH TUYEN TRUNG
TRONG PHONG TRU BENH BUGU RE TREN CAY CA CHUA
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Poan Thi Kiéu Tién', Nguyén Thi Thu Nga"™

! B6 mén Bao vé thuc vat, Khoa Nong nghiép, Pai hoc Cén Tho
* Tac gia lién hé: nttnga@ctu.edu.vn

1. GIOI THIEU

Tuyén tring Meloidogyne spp. ky
sinh va gay hai nang (Ngo Thi Xuyén va
Nguyén Vin Dinh, 2003) véi triéu ching
sung &, lam cho ré phat trién va hap thu
dinh dudng kém din dén giam ning suét
khi thu hoach ciing nhu chét lugng nong
san. Bén canh gay hai truc tiép, tuyén
trung con tao diéu kién thuan loi cho su
xam nhiém cac mam bénh khéac trong dét
trén cdy trong, dong thoi lam giam sic dé
khang cta cay trong chdng lai cac loai
nam gdy bénh (Awasthi, 2015). Hién nay,
viéc quan li tuyén tring & Viét Nam ciing
12 mot van dé kho khin trong san xuét
nong nghi¢p, bién phép phong trir chu
yéu dua vao st dung thudc hoa hoc, tuy
nhién bién phép nay thuong hiéu qua tic
thoi va khong bén viing din dén gay hau
qua xau ddi v6i moi truong va stic khoe
cong déng. Pic biét, thude hoa hoc lam
cho tuyén tring tr& nén ngay cang khang
thudc va kho phong tri (Nguyén Ngoc
Chéu, 2003).

Pé hudéng téi mot nén nong nghiép
bén viing va an toan cho stc khoe cong
dong, cac nha khoa hoc trong nudc ciing

Ngudi phan bién: TS. Lé Thanh Toan

nhu trén thé giéi dd va dang tich cuc
nghién ciu nhimg san pham sinh hoc
nhim mang dén hiéu qua phong trir va
nhimg san pham ndéng nghiép an toan cho
ngudi tiéu ding. Do d6, nim ky sinh
tuyén trung 1a mot trong nhitng tac nhan
phong trir trién vong vi dugc ghi nhan c6
kha ning ky sinh trimg cua tuyén triung
Meloidogyne spp. va tuyén tring con cai
lam gidm kha ning sinh san (Nguyén
Ngoc Chau, 2003). Ngoai ra, nAm c6 thé
nhan nudi véi mat sé cao trong in Vitro
(Nguyén Ngoc Chau, 2003).

Theo Kiewnick et al. (2006) da
nghién ciru nam Paecilomyces lilacinus
(tén moi la Purpureocillium lilacinum)
ching PL251 c¢6 kha nang tic ché sy phat
trién cua tuyén tring Meloidogyne
incognita trong dat trén cay ca chua, 1am
giam mat do budu ré, giam sd luong
tring va tuyén tring so voi miu db6i
chimg. Tai Viét Nam, qua két qua danh
gia cia Phan Thi Diép va ctv., (2019)
nam P. lilacinus va Trichoderma
harzianum cé kha ning ky sinh tuyén
trung M. javanica. Do vay, muc dich cta
dé tai nham tuyén chon va danh gia cac
dong nam trién vong c6 kha ning phong
tri bénh budu ré do tuyén tring
Meloidogyne spp. gay ra trén cay ca chua.
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2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Pia diém nghién ctru

Tt ca cac thi nghiém dugc thyc hién
tai phong thi nghi¢m va nha luéi B mon
Bao vé thuc vat, Khoa NoOng nghiép,
Truong Pai hoc Céan Tho.

2.2. Nguon vit liéu

- Ngudn nidm duoc phan 1ap tir mau
trimg tuyén tring bao gém: 7 dong ndm
thudc chi ndm Trichoderma, 4 dong ndm
thuoc chi Plectosphaerella, 3 dong nam
thuoc chi Paecilomyces, 3 dong nidm
thuoc chi Pennicillium va 2 dong ndm
chua xéac dinh (dugc cung cap tir Bo mon
Bao vé thuc vat, Khoa NOng nghiép,
Truong Pai hoc Can Tho).

- Giong ca chua Trang An Nong
TN748 dugc st dung trong thi nghiém.

2.3. Thi nghiém 1: Tuyén chon cic
dong niam cho kha niing ky sinh trimg
tuyén trung Meloidogyne spp. trong
phong thi nghiém

Thi nghiém dugc b tri theo thé thirc
hoan toan ngiu nhién mot nhan t6 gom:
cac nghiém thic xtr Iy ndm va nghiém
thirc d6i chimg khong xir Iy ndm véi 3 lan
lap lai.

Phuwong phap thuc hién:

- Ly trich trimg va nhan nudi ngudn
tuyén tring: Mau r& c¢6 chira budu duge
cat nho va ngam trong dung dich ¢ chira
1% sodium hypochlorite trong 15 phut,
sau d6 duoc xoay nhd bang may xoay
sinh t6. Tiép theo cho loc qua ba ray loc

c6 duong kinh 16 loc Imm, 0,5um va
0,02um va dugc dat Imm > 0,5um >
0,02um theo thtr tu trr trén xuéng. Phan
trén ray 0,02um duoc rira nhiéu lan dé
loai bo sodium hypochlorite. Sau do, cho
vao 6ng fancol 15ml dem ly tim 2 lan &
750rpm trong 5 phut: lan dau thu phan
dung dich & trén c6 chira trimg tuyén
tring; lan 2 ly tdm véi dung dich duong
35% va thu phan dung dich ¢ trén c6
chtra trimg tuyén trung (Golzari, 2011 c6
chinh stra).

- Nhén nudi ndm: Cac dong nam da
phan 1ap dugc nhan nuoi trén modi trudong
PDA va dugc @ & 25°C tir 5 - 7 ngay, tién
hanh thu bao tir va bao tr duge dém trén
lam dém hong cau. Sau d6, suy ra mat sb
ban dau va dwa vé mat sb can xu ly
(Golzari, 2011).

- Bo tri thi nghi¢m: Tring tuyén
tring (2000 tring) va 100ul ndm (mat sd
bao tir 10 cfu/ml) duogc trai diéu trén dia
thach (water agar) 1,5% bang que hinh
tam giac, sau d6 dugc U & 25°C trong tdi.
Sau 72 gio sé tién hanh ghi nhan chi tiéu
(DS Thi Kiéu An va ctv., 2017; Lopez-
Llorca, 2002 c6 chinh stra).

Ghi nhdn chi tiéu: Xac dinh ty 1€
tring bi ky sinh & thoi diém 72 gio sau khi
b6 tri thi nghiém bang cach thu trimg
tuyén tring, rat phan trimg da thu cho vao
lam dém tuyén tring va quan sat duéi kinh
hién vi dé dém sd trimg bi ky sinh (bi nAm
quéan quanh) va tring khong bi ky sinh. Ty
1€ tring bi ky sinh dugc xac dinh theo
cong thirc (S Thi Kiéu An va ctv., 2017;
Lopez-Llorca, 2002 c6 chinh sura).

Téng s6 tring tuyén tring bi ky sinh

Phan trim trimg bi ky sinh =
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2.4. Thi nghiém 2: Panh gia hiéu qua
phong trir bénh buwéu ré do tuyén
trung Meloidogyne sp. trén cay ca chua
ciia mt s6 chiing nam trién vong trong
diéu kién nha luéi

Muc tiéu: Xac dinh cac dong nim
mang lai hiéu qua phong trir bénh budu
& do Meloidogyne spp. cao & diéu kién
nha ludi.

Thi nghiém dugc bd tri theo thé thirc
hoan toan ngiu nhién mot nhan t6 véi 3
lan 13p lai gdm 7 nghiém thirc (5 nghiém
thirc twong tmg x@r 1y véi 5 dong ndm
tuyén chon tir thi nghiém, nghiém thirc xur
Iy hoéa hoc hoat chit Abamectin va
nghiém thirc dbi ching xur 1y nudce).

Chudn bi dit trong va cdy ca chua:
bit (4,5 kg/chau) dugc tron véi tro triu
voi ty 1€ 1:1 va dugce thanh trung trude
khi trong cdy. Cay ca chua dugc giéng
nhau trong mdi chau (3 cdy/chau) tir hat
ca chua sau khi vom. Cay sau khi wvom 3
tuan tién hanh ching bénh.

Phwong phdp chiing tuyén triing
gdy bénh va tac nhan phong tri: Cay ca
chua duoc trong sau 3 tuan tién hanh
chung 10.000 tring Meloidogyne/800cm?®
dat, nAm duoc xur 1y (10* bao ti/gram dat)
& cac nghiém thirc xir Iy nAm va thude hoa
hoc hoat chat Abamectin (ndng do theo
khuyén céo) ¢ nghiém thtc hoa hoc cung
lic véi ching bénh; nghiém thiac ddi
chimg chi xtr ly nudc. Céac chi tiéu duoc
ghi nhan vao thoi diém 15, 30 va 45 ngay
sau khi chung bénh. (Dube & Smart, 1987,
Golzari, 2011 c¢6 hi¢u chinh).

Ghi nhdn chi tiéu: SO lugng budu r¢;
mat so tuyén trung trong dat va re; chiéu
dai va khoi luong ré vao cac thoi diém

15, 30 va 45 ngay sau khi ching bénh
(Hadi Golzari, 2011).

2.5. Pinh danh cac dong nim cé trién
vong trong phong tri bénh budu ré do
tuyén trung Meloidogyne spp. bing k§y
thuat sinh hoc phan tir

Muc tiéu: Pinh danh cac dong nam
ki sinh trién vong dén murc do loai.

Vit ligu: Ba dong nam trién vong
duoc chon tir thi nghiém 2.

Phwong phdp thuc hién: Ly trich
DNA cua c4c dong nim cua dugc thuc
hién dua trén ky thuat cua Doyle va
Doyle (1987). Phan tng PCR 50ul su
dung cip moi ITS1/ITS4 gém gom: 2ul
DNA mau, 1pl ITSI, 1ul ITS4, 25ul
Master Mix 2X va 21ul PCR Water.
Phan ung PCR dugc thuc hién véi chu
trinh nhiét: khéi dau bién tinh & 95°C
trong 5 phut, tiép theo 1a 35 chu trinh
(95°C trong 30 gidy (bién tinh); 58°C
trong 30 gidy (bat cip); 72°C trong 30
gidy (kéo dai)), cudi cung 1a 10°C trong
20 phat va san phim PCR dugc giir
trong 4°C. San phdam PCR dugc chay
dién di trén gel agarose 1,5% trong TAE
buffer & hiéu dién thé 60V trong 60 phut,
sau d6 Gel dugc nhudm ethidium
bromide (1 mg/ml) va doc két qua bang
may chup gel Alphalmager MINI. San
pham PCR duogc gii di giai trinh tu tai
cong ty First BASE Laboratories. Trinh
tur cac mau dugc so sanh v&i ngan hang
gen bang phin mém tryc tuyén
(http://blast.ncbi.nlm.nih.gov/Blast.cgi).

2.6. Xir ly s6 ligu

S6 liéu ghi nhan duge xu ly bér‘lg
Excel va phan tich thong ké bang phan
meém MSTATC qua phép thtr Duncan.
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3.KET QUA VA THAO LUAN

3.1. Két qua tuyén chon cic dong nim
cho kha ning ky sinh trimg tuyén
trung Meloidogyne spp. trong phong
thi nghiém

Két qua ghi nhan vé kha ning ky
sinh ciia 20 ching nim d6i véi tring
tuyén trung Meloidogyne spp. thdng qua
ty 1¢ ky sinh duogc trinh bay ¢ bang 1. Tai
thoi diém 72 gid sau khi bd tri thi
nghiém, cho thdy tat ca cac dong ndm co
kha niang ky sinh tring tuyén tring &
nhiéu muc d6 khac nhau. Trong do, 5

dong nam CTMT1, CTMT5, CTDL3,
STMT4 va DTMT ky sinh trimg tuyén
trung Meloidogyne spp. cao trén 65%
trong diéu kién phong thi nghiém voi ty
1¢ ky sinh tuong tUng 75,5%, 73,3%,
65,8%, 77,0% va 73,9% va khac biét
hoan toan so v&i nghiém thirc d6i chimg
va cac dong ndm khac. Ké dén 1a 3 dong
nam STMT5 véi ty 18 ky sinh 65,6%,
CTMT2 va CTDL6 tuong ung 64,7% va
55,1%. Nhimng dong nam con lai cho kha
ning ky sinh tring tuyén tring
Meloidogyne spp. thap duéi 50%.

Bing 1. Kha ndng ky sinh trirng tuyén tring Meloidogyne spp.
trong diéu ki¢én phong thi nghiém

Ty lé (%) nam ky sinh trirng tuyén tring Meloidogyne spp.

STT

Nghiém thirc Ty 1é ky sinh (%)
1 TT 6t 1 29,6M
2 CMSL 37,3
3 BTMT 26,8"
4 BTRM 34,59
5 STMT1 39,6
6 STMT2 21,7%
7 STMT3 38,1"
8 STMT4 77,0°
9 STMT5 65,6
10 STMT6 17,24
11 DTMT 73,9%
12 CTMT1 75,5%
13 CTMT2 64,7%
14 CTMT3 36,79"
15 CTMT5 73,3%°
16 CTDL1 24,7%
17 CTDL2 45,9%
18 CTDL3 65,8
19 CTDL5 26,7
20 CTDL6 55,1%
21 Déi chirng 13,5
Mtdrc y nghia **
CV (%) 9,66

Ghi cha: Céc sb trung binh trong ciing mét cot theo sau bai mot hay nhiéu chit cai giéng nhau thi khéng
khac biét ¥ nghia qua phép thir Duncan. **: Mc y nghia 1. S6 liéu dugc chuyén sang arcsinvx trugc khi

phén tich phuong sai.
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Hinh 1. Trieng tuyén trung Meloidogyne spp. sau khi ching ndm 72 gi®
a. Trieng bi ky sinh & nghiém thirc xd& ly ndm;
b. Trirng & nghiém thirc dbi chirng khéng x&r Iy ndm

Tu két qua danh gid da chon dugc 5
dong ndm CTMTI1, CTMT5, CTDL3,
STMT4 va DTMT c6 ty 1€ ky sinh trimg
tuyén tring cao dé tién hanh thi nghiém
danh gia kha nang phong trir bénh budu
ré do tuyén tring Meloidogyne spp. trén
cdy ca chua ¢ diéu kién nha ludi.

3.2. Hi¢u qua phong trir bénh buéu ré
do tuyén trung Meloidogyne spp. trén
cay ca chua cia mot s6 ching nim
trién vong trong diéu kién nha luéi

% Ve sé lwong buéu ré hinh thanh:

Kha ning phong tri bénh budu ré
trén cdy ci chua do tuyén tring
Meloidogyne spp. thong qua lam giam s6
lugng budu ré duge trinh bay tai bang 2.
Vao thoi diém 15 ngay sau khi chung
bénh, cic nghiém thic xir 1y déu co sb
lugng budu ré (bién dong tir 8 dén 20
budu ré) thap hon va khac biét hoan toan
so voi d6i ching khong xir 1y (58 budu
1&/5 gram ré). Vao thoi diém 30 ngdy sau
khi ching bénh, nghiém thic hoa hoc (5
budu ré&/5 gram ré) va CTMTS (5 budu
1&/5 gram ré) c6 sé luong budu ré thip va

khac biét hoan toan so véi dbi ching (24
budu ré/5 gram ré) va cac nghiém thire xir
1y con lai. Ké dén, nghiém thuc DTMT va
CTDL3 ¢6 hiéu qua giam sb luong budu
r& hon nghiém thac d6i chimg va 2
nghiém thuc xu ly con lai (STMT4: 15
budu ré/5 gram ré&; CTMTI: 17 budu ré/5
gram ré). Vio thoi diém 45 ngay sau khi
ching bénh, tat ca cac nghiém thirc xir 1y
(c6 sb lugng budu ré giao dong tir 25 - 85
budu ré/5 gram ré) déu lam giam sd
lugng budu ré hon so véi nghiém thire
dbi chung (183 budu ré/5 gram ré). Hau
hét cac nghiém thirc déu mang lai hi¢u
qua lam giam s6 luong budu ré, trong d6
nghiém thuc xir 1y thude héa hoc, nghiém
thaee DTMT, CTDL3 va CTMTS5 c¢o6 kha
ning lam giam s6 lugng budu ré cao va o
dinh qua cac thoi diém 15, 30 va 45 ngay
sau khi chung bénh. Bén canh dé, nghiém
thic STMT4 va CTMTI1 cling mang lai
hiéu qua giam sd luong budu ré so voi
nghiém thire d6 chung vao thoi diém 15
va 45 ngay sau khi chung bénh, nhung lai
khong c6 su khac biét so voi nghiém thirc
d6i chungvao thoi diém 30 ngay sau khi
ching bénh.
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Bing 2. S6 lwong bwdu ré hinh thanh & cdc nghi¢m thirc
vao cdc thoi sau khi chiing bénh

S6 lweng bwéu ré trén 5 gram ré

Nghi¢m thirc 15 NSKCB 30 NSKCB 45 NSKCB
Dong nAm STMT4 10° 15%°¢ 72°
Dong ndm DTMT 12° 8" 62°
Dong ndm CTDL3 11° 70 60"
Dong ndm CTMT1 10° 17 83°
Dong nAm CTMT5 19° 5° 60°
Thudc Abamectin g° 5¢ 25°
Déi chirng 58% 24° 183%
Mtdre y nghia *x *x **
CV(%) 59,85 51,4 39,92

Ghi chi: Céc sb trung binh trong cting mot cot theo sau bai mot hay nhiéu chir cai giéng nhau thi khong
khéc biét y nghia qua phép thir Duncan.**: Mtic ¥ nghia 1%; NSKCB: Ngay sau khi chung bénh.

R/

% Vé mdt sé tuyén tring trong dit:

Kha ning lam giam mat s6 tuyén
trung dugc thé hién ¢ bang 3. Vao thoi
diém 15 ngay sau khi chung bénh mat s6
tuyén tring trong dait gilta cic cua
nghiém thirc xir Iy d6i chimg chua thé
hién su khéc biét. Thoi diém 30 ngay sau
khl chung bénh, nghiém thtc DTMT c6
sO luong tuyén trung trong 1 kg dat (16
con) thap hon, khac biét so véi nghiém
thirc d6i chimg (179 con) va cac nghiém
thitc c6 xtr ly con lai. Trong do, cac
nghiém thtrc con lai nhu CTDL3 (35
con), CTMT1 (32 con), CTMT5 (25 con)

va hoa hoc (28 con) c6 mat sé tuyén tring
thip hon va khac biét hoan toan so véi
nghiém thic d6i chung.. Dén thoi diém
45 ngay sau khi chung bénh, tit ca cac Xfr
1y ngoai trir ngiém thuc xtr ly dong nam
CTMT5 déu c6 mat sd tuyen tmng trong
khoang 26 - 191 con/kg dit, thap hon va
khac biét ¥ so voi nghiém thire ddi ching
(494 con). Nhu vay, qua cac thoi diém
khao sat, nghiém thuc xir 1y voi dong
ndm DTMT, CTDL3, CTMT]1 va nghiém
thirc héa hoc c6 s6 lugng tuyén tring
thap, 6n dinh qua cac thoi diém ghi nhan
chi tiéu.

Bing 3. Mit so tuyén tring trong dit 6 cdc nghi¢m thirc qua cdc thoi diém

sau khi chiing bénh
. , Mat s6 tuyén trung trong dat (con/1kg dat)

Nghi¢m thirc 15 NSKCB 30 NSKCB 45 NSKCB
Dong ndm STMT4 13 62 ab 191 bc
Dong ndm DTMT 9 16 ¢ 83¢c
Dong ndm CTDL3 5 35 bc 26 d
Dong ndm CTMT1 8 32 bc 107 ¢
Dong ndm CTMT5 14 25 bc 419 ab
Thudc Abamectin 6 28 bc 77¢c
Déi chirng 20 179 a 494 a

Mcdre y nghia ns * **

CV (%) 38,41 18,76 10,02

Ghi cha: Céc sb trung binh trong ciing mét cot theo sau bai mot hay nhiéu chit cai giéng nhau thi khong
khac biét ¥ nghia qua phép thir Duncan.**: Muc y nghia 1%; *: Muc y nghia 5%; ns: Khdng khac biét. S6
liéu dugc chuyén sang log(x+1) trude khi phan tich phuwong sai. NSKCB: Ngay sau khi chiang bénh.
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< Mat so tuyén trung trong ré:

Két qua ghi nhan tuyén tring trong ré
duoc trinh bay tai bang 4. Vao thoi diém
15 ngay sau khi chung bénh, ba nghi¢m
thire xir Iy cac dong ndim DTMT, CTDL3,
CTMT! va nghiém thtc héa hoc c6 sb
luong tuyén tring dao déng 0 - 4
con/chau, thip hon khac biét y nghia so
v6i nghiém thirc dbi chimg (39 con/chau).
Vao thoi diém 30 ngay sau khi ching
bénh, ba nghi¢m thue STMT4, DTMT va
nghiém thirc héa hoc c6 mat sé tuyén

tring trong khoang 33 - 45 con/chau, thip
hon va khéc bi¢t hoan toan so vdi nghiém
thirc di chimg (98 con). Dén thoi diém
45 ngay sau khi ching bénh, tit ca céac
nghiém thirc déu c6 sb lugng tuyén tring
thip va khac biét théng ké so v6i nghiém
thirc d6i chimg. Trong d6, nghiém thirc
DTMT (85 con), CTDL3 (85 con),
CTMT]1 (82 con) c6 mat sb thap nhit khac
biét y nghia so v&i nghiém thirc xtr 1y hai
dong nim STMT4 (255con) va dong ndm
CTMTS5 (163 con) va hiéu qua tuong
duong nghiém thic héa hoc (72 con).

Bing 4. Mt so tuyén tring trong ré sau 15, 30 va 45 ngay sau khi chiing bénh

Mat s6 tuyén triing trong dat (con/5 gram ré)

Nghiém thirc

15 NSKCB 30 NSKCB 45 NSKCB
Dong ndm STMT4 6% 33° 255"
Dong ndm DTMT o° 38" 85°
Dong ndm CTDL3 4° 112° 85°
Dong ndm CTMT1 0° 58% 82°
Dong ndm CTMT5 8™ 95° 163°
Thudc Abamectin 3° 45° 72°
Déi chirng 39° 98? 668°
Mtdre y nghia * b *k
CV (%) 100,6 9,06 6,33

Ghi chti: Cac s6 trung binh trong cling mét cot theo sau bsi mot hay nhicu chir cai giong nhau thi khang
khé&c biét ¥ nghia qua phép thur Duncan.**: Murc y nghia 1%; *: Muc ¥ nghia 5%; S6 liéu duoc chuyén
sang log(x+1) trudc khi phan tich phuong sai. NSKCB: Ngay sau khi chung bénh.

Hinh 2. Mirc dd nhiém bwéu ré do tuyén trung Meloidogyne spp.
vao 45 ngay sau khi chiing bénh
a. Nghiém thirc DTMT; b. Nghiém thirc CTDL3;
c. Nghiém thiee CTMT1; d. Nghiém thire d6i chirng
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3.3. Két qua dinh danh cac dong nim cé
trién vong trong phong trj bénh buéu ré
do tuyén trung Meloidogyne spp.

Két qua dinh danh 3 dong nim trién
vong dya trén giai trinh ty vung ITS qua
phan tng PCR st dung cip moi ITS1 -
ITS4, két qua giai trinh tu san phim
PCR duogc tra ctru trén NCBI bang cong
cu BLAST cua 3 ching nim CTMTI,
CTDL3 va DTMT c6 hi¢u qua phong trir

37 CIMII

bénh budu 1@ do tuyén tring
Meloidogyne spp. cao trong diéu kién
nha luéi. Két qua cho thay dong nim
CTDL3 twong dbéng cao vé&i loai
Plectosphaerella cucumerina véi  do
tuong dong 98,37%; dong nim DTMT
c6 d6 twong ddng cao 91,71% véi loai
Purpureocillium lilacinum; dong nim
CTMT! c6 mirc twong ddng trinh tu cao
99,06% v&i chung Mucor irregularis va
dugc trinh bay trén cay pha hé (hinh 3).

8 Mucor irvegularis WMH-2 (MH239707.1)

Mucor irvegularis Bpf-19 (MH397495.1)
13 Mucor irregularis TNI-1 (0K414028.1)

Dactylelling appendiculata (KT215200.1)
Dactylelling haptotyla CBS 615 95 (KT213198.1)

100 Dactylellina phymatopaga CBS 368 93 (KT215203.1)

71 Trichoderma harzianum GJS9796 (JN939680.1)
Trichoderma harzianum XXTF2 (MNG02638.1)

7 Pachonia chlamydosporia var. catenulata (AB758249.1)

Pochonia chlamydosporia var., spimulospora (AB758238.1)
100 Pochonia chlamydosporia var. spinulospora JCM 18613 (NG 070869.1)

I: Dactylella cvlindrospora CBS 323.70 (MH871449.1)
% Dactylelling leptospora CBS 560.92 (4¥261162.1)

Dactylelling appendiculata CBS 206.64 (NG 059071.1)

100 Purpureocillivm lilacinum R26 ( MT420623.1)
ﬂ|_£ Pupureocillum lacinm END23 (KT606536.1)
7 Pugpureocillium Hlacimm HT003 (MHS12046.1)

DIMT
4 ———— Plectosphaerelia cucumerina (D0493934.1)

; CTDI3
?'_E Plectosphaerella cucumerina y52 (ON643343.1)
100 Plectosphaerella sp. clone §S-3 (MK249868.1)

Hinh 3. Cay pha hé va hinh thai cia 3 dong nAm CTMT1, DTMT va CTDL3
c6 hiéu qua phong trir tuyén tring Meloidogyne spp. dwoc xay dwng bang phwong phap
Maximum-likelihood ctiia phan mém MEGA X dwa trén trinh tw vung ITS

62

Tir két qua tuyén chon cac dong nim
ki sinh tring tuyén tring budu ré
Meloidogyne trong phong thi nghém va
danh gia hiéu qua phong tri bénh budu ré
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Paecillomyces) c¢6 kha nang Ki sinh trimg
tuyén trung Meloidogyne. Két qua danh gia
cho thdy twong tu két qua ciia Van et al.
(2021); Karakas (2015); Eapen et al.
(2005) khi phan lap cac dong ndm thudc
cac chi Paecillomyces, Plectosphaerella,
Trichoderma va Penicillium tir tring va
con cai cua Meloidogyne incognita. Theo
Atkin et al. (2003) ghi nhidn nim
Plectosphaerella cucumerina 1a nam ky
sinh trién vong trong phong trir tuyén tring
nang trén khoai tdy. Tuong tu, Diép va ctv.
(2019), ciing ghi nhan nam Paecillomyces
mang lai hiéu qua phong tuyén tring
Meloidogyne javanica trén ciy ho tiéu. Vi
vay, két qua nghién ctru nay gop phan da
khang dinh duoc vai tro cua ndm ki sinh
trong phong trr tuyén tring budu ré
Meloidogyne trén cay ca chua.

4. KET LUAN VA PE NGHI
4.1. Két luan

Nam dong ndam CTMTI, CTMTS,
CTDL3, STMT4 va DTMT c6 kha nang
ky sinh trimg tuyén tring trén 65% dugc
tuyén chon tir tir 20 dong ndm phén 1ap tir
mau tring tuyén tring bi ki sinh. Trong do,
3 dong ndm CTMTI, DTMT va CTDL3
mang hiéu qua phong trir bénh budu ré do
Meloidogyne tt trén cdy ca chua trong
diéu kién nha ludi. Két qua dinh danh dya
vao giai trinh ty vung ITS, xac dinh duoc
dong nidm CTMT1 1a loai Mucor
irregularis, DTMT la loai Purpureocillium
lilacinum va dong nam CTDL3 1a loai
Plectosphaerella cucumerina.

4.2. Dé nghi

Tiép tuc khao sat thém vé dic diém
sinh hoc, tinh an toan va hi€u qua phong

tri nénh budu ré& trén cdy trdng cua hai
dong nam Purpureocillium lilacinum
DTMT va Plectosphaerella cucumerina
CTDL3 ¢ diéu kién ngoai dong.
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ABSTRACT

Selection of parasitic fungi of nematode in prevention knot-root disease on tomato

The purpose of the study was to find fungal isolates expressing potential ability to
parasitize the eggs of the nematode Meloidogyne spp. in laboratory conditions and the
ability to prevent root-knot disease on tomato plants under greenhouse conditions.
Experiment for testing parasitic ability on nematode eggs was followed a completely
randomized design with 21 treatments and 3 replicates in the laboratory. The results
showed that after 72 hours of after fungal inoculaion, 5 fungal isolates CTMTI,
CTMTS5, CTDL3, M3.1, ST2 had a high rate of nematode parasited eggs over 65%.
Subsequently experiment for testing ability of these promising fungal isolates to prevent
root rot caused by Meloidogyne spp. was conducted under greenhouse conditions, the
experiment including 7 treatments and 3 replicates. Result found that five treatments
corresponding applied 5 fungal isolates at 3.1 X 10° fungal spores per gram of soil and
chemical treatment (active ingredient Abamectin) were expressed reduction of number
of root-knot, the number of nematodes in the soil and roots, in which 3 fungal isolates
CTMTI, CTDL3 and M3.1 expresed better efficacy in controlling root-knot nematode
equal chemical Abamectin. Identification of these fungal isolates based on
morphologicals and their sequence of ITS regions, 3 fungal isolates CTMTI, CTDL3
and M3.1 were Mucor irregularis, Purpureocillium lilacinum and Plectosphaerella
cucumerina, respectively.

Keywords: Meloidogyne spp., root-knot nematodes, nematode parasitic fungus, tomato.
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Hoi thdo Québc gia Bénh hai thuc vat Viét Nam Ian ther 21

NGHIEN CUU MQT SO YEU TO ANH HUONG BEN PHAT SINH VA
GAY HAI CUA BENH BOM NAU (Alternaria sesami) CHANH LEO
TAI TINH NGHE AN

V6 Thi Dung’, Vi Triéu Man?, Ha Minh Thanh?

1. DPAT VAN DE

O Viét Nam, chanh leo 1a cay trong
moi phét trién co gia tri kinh té va xuat
khéu, tinh dén nam 2019 chanh leo duoc
trdng & 36 tinh, thanh phd trong ca nudc,
téng dién tich trong chanh leo dat khoang
10,5 nghin ha, tong san luong qua twoi
wéc dat 222,3 nghin tan, ning suat binh
quan ca nuoc dat 20,3 tdn/ha, co nhiing
vung dat 26,1 tan/ha.

Nhitng nim gan day, tinh Nghé An
da dua cay chanh leo vao danh sach co
cdu cdy trong, nhung hién nay ngudi
trong chanh leo & Nghé An dang phai ddi
mit voi van dé dich hai trong d6 cac bénh
hai pho bién trén cay chanh leo nhu than
thu  (Colletotrichum gloeosporioides),
d6m nau (Alternaria sp.), phinh than
(Fusarium solani), thdi ré thdi than
(Phytophthora spp., Fusarium
oxysporum), (Rhizoctonia solani, Pythium
sp.), virus Papaya leaf curl Guangdong
virus (PaLCuGDV), Euphorbia leaf curl
virus (EAPV). Theo diéu tra cta Chi cuc
BVTV tinh Nghé An va Trung tam

Nguoi phan bién: TS. Lé Mai Nhét

! Trwong Pai hoc Kinh té Nghé An

2 H&i Nghién cteu Bénh hai thyre vat Viét Nam

3 Viién Bdo vé thuc vét

BVTYV vung khu 4 tai Nghé An, ty 1€ cay
chanh leo bi bénh do tap doan nam giy ra
trung binh khoang 5 - 10%, c6 vuon bi
bénh t6i 40 - 50% anh hudng 1 rét dén
sinh truong va chit luong qua, trong do
bénh dém nau do ndm Alternaria sp. gay
ra dugc xem 1a bénh pho bién nguy hiém
trén cay chanh leo, tac hai cua bénh rat
nghiém trong, 1am gidm ning sut va chat
luong qua thuong pham, giam tudi tho
nhiéu vuon chanh leo.

D6i voi cdy chanh leo khoang cach
trong, lwong phan bon tréng co lién quan
dén kha niang nhidm bénh cua cay, trong
v6i mat do vira phai két hop cit tia hop 1y
tao do thong thoang cho vuon chanh leo
lam giam kha ning nhiém bénh rat 16n.
Mot thir nghiém 3 nim gan ddy cua cay
chanh leo trong véi khoang cach 1,5 - 2m
giita cac hang, v6i viéc cat tia nhe & nam
thir 2 va ndm tht 3, dd cho ning suat cao
nhit (50% thu hoach ¢ nim dau tién).
Nhung ho di cong nhan rang trong qua
day dan dén cdy bi bénh hang loat va phai
trong lai sau nam tht 2 hodc niam thir 3
(Morton, J. 1987). Do vay trong san xuat
phai ap dung cac bi¢n phéap ky thuat phu
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hop vé6i diéu kién khi hau, mat do trong,
phan bon..., diéu kién canh tac cua dia
phuong va két hop hai hoa giita cac bién
phap v6i nhau tir khau lam dét, k§ thuét
chim soc, quan 1y sinh vat hai cho dén
khau thu hoach.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Phuong phap diéu tra

Piéu tra bénh hai dugc tién hanh theo
phuong phap cta Vién Bdo vé thuc vat
(1997) va Quy chuan K¥ thuat Qudc gia vé
Phuong phép diéu tra, phat hién dich hai
cay trong QCVN 01-38 ctia B NN&PTNT
nam 2010 (Bo NN&P TNT, 2010).

Chon vung diéu tra bd sung: Ngoai
cac ving diéu tra chinh theo tuyén, chon
cac ving phu dé diéu tra bod sung theo
thoi ky sinh truong cua cay (kién thiét co
ban, kinh doanh); theo mua vu trong ndm
(mua khd, mua mua).

O mbi huyén, diéu tra 10 vuon dai
dién cho ving, d6 dbc, thoi vu trong, mat
do tréng. Vuon chanh leo duge chon diéu
tra phai c6 dién tich tir 0,5 - 1ha. Diéu tra
vao thoi gian bénh phat trién on dinh nhét
(thdng 6 - 10 trong nam) va xac dinh sb
cdy nhiém bénh (A%):

Sb cay bi bénh

A(%) = - g
%0) Tong cay diéu tra

x 100

Diéu tra dién bién ty 1€ bénh va chi )
bénh: Chon vudn chanh leo 1 nim tudi,
diéu tra 5 vuon dai dién cho céc vung
(huyén Qué Phong, Tuwong Duong) trong
chanh leo & Nghé An, dién tich mdi vuon
0,5 - lha, ¢6 dinh vudn didu tra. Mai
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vuon diéu tra 10 diém c6 dinh, diém diéu
tra cach bd 2 hang cdy chanh leo, mdi
diém diéu tra 1 1 cay, mdi cdy diéu tra 4
huéng, mdi hudng diéu tra 1 canh cb dinh
& tang gifta gian tan cay, diéu tra dinh ky
7 ngay/lan; dém toan bo sb 14, qua ¢ canh
diéu tra; tinh ty 18 va chi sb (%) trén canh,
14, qua bi bénh; phan cép bénh theo thang
cip 9 theo QC 01 - 38 ddi voi nhom cay
an qua.
Cép 0: Khong c6 bénh.
Cép 1: >0 - 5% dién tich 13, qua bj bénh.
Cip 3: > 5 - 10% dién tich 14, qua
bi bénh.
Cép 5: > 10 - 15% dién tich 14, qua
bi bénh.
Cip 7: > 15 - 20% dién tich 14, qua
bi bénh.
Cip 9: > 20% dién tich la, qua
bi bénh.

2.2. Phuong phap nghién ctru vé anh
hwong ciia mat do trong dén bénh dom
nau trén cay chanh leo

Thi nghiém gdm céc cong thic:

CT1: Khoang cach 3m x 3m;
CT2 (Déi chimg): Khoang cach 3 x 4m;
CT3: Khoang cach 4m x 4m,;
CT4: Khoang cach 4m x 5m.

Thi nghiém dién hep, duoc bé tri theo
khéi ngau nhién hoan toan, 3 1an nhéc lai.
M3di cong thirc trong 30 cay, tong s cay
thi nghiém 1a 360. Cac bién phap ap dung
déu nhu nhau trong tit ca cac cong thirc.

Chi tiéu theo doi: Ty 1€ bénh (%) va
chi s6 bénh (%) trén cdy chanh leo sau
trong 6 thang tudi, 1 ndm tudi, 2 ndm tudi
O cac cong thuc vé mat do.
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2.3. Phwong phap nghién ctru vé anh
hwéng cia phan bon dén bénh dém
nau trén cay chanh leo

Thi nghiém gdm 4 cong thirc:

CT1: B6n phan theo khuyén cao;

CT2: Bon phan theo khuyén céo + bd
sung kali (0,1 - 0,2 kg/cay/lan);

CT3: Bon phan theo khuyén céo + bd

sung phan Pau Trau (0,1 - 0,2kg NPK 13
- 13 - 13+TE/cay/lan);

CT4: Bon theo vuon nong dan (B/C).

Thi nghiém dién hep, cac thi nghiém
dugc bd tri theo khdi ngiu nhién hoan
toan, 3 lan nhic lai, 30 cdy/lan nhic.
Téng s6 cdy thi nghiém 1a 360. Cac bién
phap 4p dung déu nhu nhau trong tat ca
cac cong thirc trén nén mat d6 4m x 4m.

Boén theo khuyén cdo:

* Lugng phan bén cho 1 ha ¢ giai
doan kién thiét co ban (< 6 thang tudi tudi).

Phan chudng u hoai: 15 - 20 tin, voi
bot: 1000kg, ure: 370kg, supe lan:
1060kg, KCI: 240kg.

* Lugng phan bon cho lha ¢ giai
doan kinh doanh ure: 850kg, supe lan:
1250kg, KCI: 1350kg.

Boén theo tap quan cia ndong dan:

* Luong phan bén cho 1 ha ¢ giai
doan kién thiét co ban (< 6 thang tudi tudi).

Phan chudng u hoai: 8 - 10 tin, NPK
(15 - 15 - 15): 720kg.

* Lugng phan bon cho lha ¢ giai
doan kinh doanh ure: 500kg, NPK (15 -
15 - 15): 1000kg.

Chi tiéu theo doi: Ty 1€ bénh (%) va
chi s6 bénh (%) trén cay chanh leo sau

15; 30 ngay sau bon phan; hi€u qua cua
phan bon (%).

2.4. Phuong phip tinh toan va xir Iy s6 li¢u

Til¢ S 1a, qua bi bénh
bénh =— - - x 100
(%) Tong s6 14, qua diéu tra
L A1 Z (ni x vi)
0 =
Chi s6 bénh (%) (N xK) x 100

Trong dé: = (ni % v;) 1a tong tich s6
14, qua bi bénh vdi tri s6 cap bénh tuong
ung, k 1a tri s6 cap bénh cao nhat. N 1a
tong so 14 diéu tra.

Cip bénh cua bénh dém nau chanh
leo: Theo QCVN 01-38:2010/BNNPTNT
doi véi nhom cay an qua.

banh gia hi¢u qua phan bon, mat do
trong sir dung cong thirc Abbott:

C-T
C

HQ (%) = x100

Trong do: HQ (%): Hiéu qua;
C: CSB (%) & cac cong thirc dbi chimg;
T: CSB (%) ¢ céac cong thuc thi nghiém.
S6 lieu diéu tra dwoc xir 1y trong
Microsoft Office Excel. S0 liéu thi
nghiém duoc tinh toan, xir 1y thong ké
theo phuong phép phan tich phuong sai
bang chuong trinh IRRISTAT 4.0.

3. KET QUA NGHIEN CUU VA

THAO LUAN

3.1. Dién bién cia bénh dém néu
(Alternaria sesami) hai chanh leo tai
Nghé An

Cudi thang 12, da sb vuon chanh
leo tur 6 thang tudi trd 1€n déu duogc cat
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tia, ddi véi vuon chanh leo 1 nam, 2
nam tudi khi cét tia vao thoi diém nay
chi dé lai than chinh va mot sé canh cip
1 nén phan nao loai bé dugc ngudn
bénh trén cay, vao thang 1; 2 c6 nhiét
d6 thip nhat trong nam, 1a yéu t6 khong
thuan loi cho sy phat trién ciia nim gy
bénh. Theo ddi dién bién cua bénh trong
nam nhan théy ¢ thang 1, 2 bénh dém

nau xuét hién trén chanh leo & tat ca céc
huyén véi mirc do rat thap. Ty 1é bénh
d6m nau ¢ huyén Qué Phong, Tuong
Duong lan luot 13 7,3 - 8,8%, 3,2 -
3,9%, ghi nhan bénh dém nau xuét hién
va gay hai ¢ céc thang trong ndm hoan
toan khac nhau va muc d¢ gay hai ciing
khac nhau & cac vung trén dia ban tinh
Nghé An (hinh 1).

70
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Hinh 1. Dién bién bénh dém nau trén chanh leo tai Nghé An (2020 - 2021)

Tir thang 4 trd di nhiét d6 ting dan,
bit dau c6 mua dong, cdy sinh truong
phat trién tot, mirc do bénh dém nau cling
ting dan. Vao mua mua (thang 7, 8, 9,
10) s6 lugng qua chanh leo trén gian
tuong ddi nhiéu, chuan bi cho vu thu
hoach nén bénh xuét hién va gay hai trén
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chanh leo vé1 muc do cao, ty 1€ bénh va
chi s6 bénh trong thang 8 dén thang 10
cao nhét trong nam, & huyén Qué Phong
TLB ghi nhan tir 51,5 dén 59,6%, CSB tir
16,9 dén 21,7%, huyén Tuong Duong lan
luot 1a 31,6 - 36,1% va 9,1 - 11,4%. Mua
dong (thang 11, 12) nhiét d¢ gidm manh,
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am d6 khong khi thip nén mirc d6 gay hai
cua bénh cling giam. Ti 1€ bénh va chi )
bénh ghi nhan & Qué Phong dao dong tir
8,5% dén 28,7% va tir 4,1 dén 8,7%.
Tuong tu, TLB va CSB ghi nhan ¢
Tuong Duong dao dong tir 6,2% dén
16,1% va tir 2,7% dén 4,9%.

O Nghé An mua mua thuong bat dau
tir thang 7 va két thuc vao cudi thang 10
hang nam. Lugng mua thuong tap trung
cha yéu vao giira thang 8, 9, 10. Luong
mua cta thang 9, thang 10 c6 thé bang
tong lugng mua cia cic thang con lai
trong nam. Mua kho bat dau tir thang 11
dén dau thang 3 nam sau. Chinh sy phan
b6 khong déu vé ché d6 mwa dd anh
huong dén tiéu ving khi hau ¢ nhitng noi
san xuat chanh leo nén anh hudng dén
kha ning phét sinh phat trién va gy hai
cua bénh trén cady chanh leo.

3.2. Anh huéng cia mat d trong dén
bénh dém nau (Alternaria sesami) trén
chanh leo tai Nghé An

Mat do tréng dd anh hudng truc tiép
dén sinh trudng, phat trién cta cdy chanh
leo, anh huong dén kha ning phat sinh

phat trién bénh hai trén cay. Khi cay leo
gian cac cip canh déu phu kin trén bé mit
cua gian, mdt s6 canh vuon dai ra va
budng xubng dudi cia gian. Chanh leo 1a
ciy wa sang trong voi mat do qua day dé
tao diéu kién thuan loi cho bénh xuat hi¢n
va giy hai trén cdy, anh huong dén san
lugng chanh leo. Nguoc lai tréng mat do
qua thua s& bi phi vé khong gian va
khong dam bao san lugng trén don vi
dién tich. P& dam bao niang suat cia
chanh leo va han ché kha ning giy hai
clia bénh d6m nau trén cdy can xac dinh
duoc mat do tréng hop 1y dé han sy xuit
hién va gay hai cua bénh.

Theo ddi mat do trong anh huong dén
phat sinh phat trién cua bénh dém nau
giai doan tir vuon moi trong dén 6 thang
tudi, theo ddi mic do gdy hai ctia bénh
khi cay d3 leo gian va ciy bat dau ra hoa.
Giai doan cdy 1 ndam, 2 nam tudi tién
hanh diéu tra trude 1 tudn khi thu hoach
qua lan 1, 1an 2 va 1an cubi.

Két qua diéu tra theo doi anh huong
ciia mat do trong dén su phat sinh phat
trién cia bénh dém nau trén cdy chanh
leo tai huyén Qué Phong (bang 2).

Bing 2. Anh hwong ciia mét dé trong dén sw phdt sinh phdt trién ciia bénh dém niu
(A. sesami) trén cdy chanh leo tai huyén Qué Phong

) . 6 thang tubi 1 ndm 2 nam
STT Cong thirc
TLB (%) CSB(%) TLB(%) CSB(%) TLB(%) CSB (%)

1 CT1 13,9 1,9% 58,2 23,8° 69,3 28,7
2 CT2 (B/C) 12,1 2,0° 49,7 18,5 57,7 24,6%
3 CT3 12,1 1,8° 42,8 15,7% 458 20,9"
4 CT4 11,7 1,8% 37,6 15,2% 44,6 19,1°

LSD5% 0,14 2,03 1,10

Ghi chd: Céc chit cai khac nhau trong ciing mot cot chi sy khéac biét c6 ¥ nghia thong ke.

CT1: K/C 3m x 3m, CT2 (b/C): KIC
3m x 4m, CT3: K/C 4m x 4m, CT4: K/C

4dm x 5m.

Bénh d6m ndu xuat hién va giy hai
trén cay chanh leo ting dan theo thoi gian

143



V& Thi Dung va ctv.

sinh trudng cta ciy, bénh gay hai nhiéu
vao thoi ky cdy cho qua & tit ca cac cong
thire thi nghiém.

Thoi ky cdy dudi 6 thang tudi 1a thoi
ky dau cia qua trinh sinh truong hinh
thanh canh 14, phan bon day du, cay chua
tién hanh cét tia nhiéu, trén bé mat cua
gian, canh va 14 chwa pha kin, nén tan
suét xuét hién bénh dém nau trong thoi
ky nay tuong dbi it, TLB & CT1; CT2;
CT3; CT4 lan luot 1a 13,9; 12,1; 12,1;
11,7% va CSB la 1,9; 2,0; 1,8; 1,8% va
khong co su sai khac vé y nghia théng ké.

Thoi ky cdy 1 nam tudi tr& di TLB
va CSB cao hon nhiéu so véi thoi ky cay
6 thang tudi, TLB va CSB giita cac cong
thirc da c6 su sai khéac co y nghia: ¢ cong
thire 1 (khoang cach 3m x 3m) sau trong
1 ndm tudi canh 14 phat trién nhanh, gian
chanh leo duoc che phu kin boi cac ting
16p cua canh 14 va qua, trong thoi gian
nay duang vao mua mua kha ning lan
truyén va tii xdm nhiém, giy hai cta
ndm A. sesami rit cao, TLB lén tdi
58,2% va CSB 1a 23,8%. Sau lan thu hai
qua cudi cung cua nim thir nhit dén
thang 12, tién hanh cat tia chi dé lai trén
bé mit cua gian canh cép 1, canh cép 2,
nhung trén cdy ngudn bénh ton tai cia
nim trudc tiép tuc ndy mam tai xam
nhidm va giy hai tiép ciy nén khi ciy 2
nim tudi cac thoi diém thu hoach qua
TLB Ién t61 69,3% va CSB 1a 28,7%.

O cong thic 2 (khoang cich 3m x
4m) mat do trong thua hon so véi cong
thirc 1 nhung vuon 1 nam TLB 1a 49,7%
va CSB la 18,5% va dbi v6i vuon 2 nim
TLB Ién t61 57,7% va CSB 1a 24,6%.
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O cong thuc 3 (khoang cach 4m x
4m), va cong thuc 4 (khoang cach 4m X
5m), mat do tréng thua, sau tréng 1 nam
tudi trén bé mit gian & phia ngoai cua tan
canh 14 van c6 khoang trong giita cac cay,
cac hang c6 d6 thong thoang trén bé mat
cua gian. Ti 1¢ bénh va chi s6 bénh cua
CT3, CT4 lan luot 1a 37,6 va 15,2%; 42,8
va 15,7% thap hon & mirc c6 ¥ nghia dbi
v6i ctia cong thire 1 va 2. Khi vuon chanh
leo 2 nam tudi cdy sinh trudng phat trién
manh bé mit cua gian phu kin canh va I&
nguodn bénh tich liy trén cdy ctia nam thi
nhat nén kha ning tai xAm nhiém tiép tuc
gy hai trén cdy lai xay ra nhiéu vao cac
lan hinh thanh va thu hoach qua rét cao,
TLB va CSB ¢ cong thic 3 1a 45,8% va
20,9%, cong thirc 4 1a 44,6% va 19,1%.

Theo két qua diéu tra theo doi, mat do
trong khac nhau tai huyén Twong Duong
anh huong dén sy phat sinh va gay hai ctia
bénh d6m ndu, mat do trong day bénh giy
hai manh hon so véi trong thwa. Trén
vuon cdy dudi 6 thang tudi, bé mat gian
thong thoang, sé lwong canh thap, bo 14
dang phat trién nén TLB va CSB & cac
cong thirc tuy c¢6 khac nhau nhung khong
¢6 y nghia vé mit thong ké (CSB ¢ cac
cong thirc 1, 2, 3 va 4 lan luot 13 1,7%;
1,8%; 1,7%%; 1,6%). Giai doan cay tu 6
thang dén 1 nam tudi, lic nay cdy da phat
trién thanh thuc, tan 14 day muc do bj bénh
tang lén TLB va CSB gitta cac cong thuc
¢6 sy sai khac. Ti 1& bénh thip nhét ghi
nhén dugc ¢ cong thirc 4 va cao nhit &
cong thie 1, 1an luot 13 32,6% va 39,9%.
Cay 1 nam tudi cho két qua tuong tu, ti 1€
bénh cao nhit & cong thic 1 (49,7%) va
thip nhat & cong thiic 4 (40,5%) (bang 3).
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Bing 3. Anh hwéng ciia mét dé trong dén sw phdt sinh phdt trién
ctia bénh dom ndu (A. sesami) trén cdy chanh leo tai huyén Twong Duwong

6 thang tubi 1 nam 2 nam
STT Cdng thirc
TLB (%) CSB (%) TLB (%) CSB (%) TLB (%) CSB (%)
1 CT1 12,1 1,7% 39,9 16,4° 49,7 20,3°
2 CT2 (B/C) 10,7 1,8° 35,2 15,8¢ 47,4 18,7¢
3 CT3 9,5 1,7% 32,9 9,12 40,8 15,2°
4 CT4 9,4 1,6% 32,6 8,9% 40,5 12,0%
LSD5% 0,12 1,95 2,01

Ghi chu: Céc chir cai khac nhau trong ciing mot cot chi su khéc biét ¢6 y nghia théng ke.
CT1: K/C 3m x 3m, CT2 (P/C): K/C 3m x 4m, CT3: K/C 4m x 4m, CT4: K/C 4m x Sm.

3.3. Anh huéng ciia phan bén dén bénh
ddm nau (A. sesami) trén chanh leo tai
Nghé An

Ngoai viéc cung cdp cac chat can
thiét cho cdy, phan bén con tac dong
dén toan bd hé sinh thai vuon trong
chanh leo, thic day cac qua trinh nhu
phan huy, chuyén hoa cac chat... ting
kha ning hap thu cic chat dinh dudng,
phén giai cdc chat kho hap thu thanh céac
chat dé hap thu, tao diéu kién thuan loi
cho cdy sinh truong phat trién tot,
chdng chiu duoc bénh va cac diéu kién
ngoai canh bat loi. Viéc cung cip day
du, can dbi va kip thoi vé phan bon sé
gop phan ting nang suat, chat lugng han
ché bénh va tang hiéu qua kinh té. Phan
bén anh huong rat 1on dén ning suat,
chat lugng va miu mi qua chanh leo.
Str dung phan bén vao giai doan trudc
ra hoa quyét dinh dén sé lwong va chat
lugng ra hoa, tang ty 1€ dau qua. Giai
doan phat trién qua, bon phan cung cap

du céc chat dinh dudng can thiét sé thuc
day qua trinh tich lily cac chat hiru co
giip qua to dong déu, dich qua nhiéu,
ma qua dep. Thiéu hut phan boén chanh
leo phat trién kém, ra hoa it, ty 1& dau
qua thip, bo ré kém phat trién, chanh
leo d& bi bénh, kha niang chbng chiu
kém voi diéu kién ngoai canh bat loi.
Chanh leo trong giai doan hinh thanh
qua, qua 16n cho dén khi thu hoach la
giai doan ndm bénh A.sesami xut hién
va gay hai nhiéu so v6i cac giai doan
khéc, bon bd sung cac loai phan vao
giai doan nay dé nudi qua, ting kha
ning chdng chiu cho cay han ché tac hai
cua bénh gay ra trén qua chanh leo.

Pé danh gia anh huong cia bon phan
dén muac do bi bénh trén chanh leo &
Nghé An, tién hanh bé tri cac cong thirc
muc do phan bén khac nhau trén vuon
chanh leo thoi ky kinh doanh 1 nim tudi
va vuon chanh leo thoi ky kinh doanh 2
nam tudi (bang 4 va bang 5).
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Bdng 4. Anh huoéng ciia phén bén dén mike dg bénh dom nau (A. sesami)

vuwon chanh leo 1 nam tuoi

15 ngay sau xtr ly 30 ngay sau xtr ly . . Ning suét

I Nang suat . i

STT TLB CSB HQ TLB  CSB HQ (thn/ha)  tNg SO VO

(%) (%) (%) %) (%) (%) BIC (%)
CT1? 40,3 13,7° 8,05 458 157" 8,72 20,03° 23,06
cT2® 35,4 11,8 20,80 46,6  152° 11,63 21,18¢ 27,20
cT3* 39,8 12,9% 13,42 428  12,8% 12,58 21,01° 26,70
CT4°(PIC) 456 14,9° - 59,3  17,2° - 15,41°
LSD5% 1,72 1,29 1,09

Ghi chd: Cac chit cai khac nhau trong ciing mot cot chi su khéc biét c6 ¥ nghia thong ké;
@: Hieu qua so vé6i cong thie 4 (ddi ching);
@: Cong thic 1: Bon phan theo khuyén cao;
®): cong thirc 2: bon phan theo khuyén céo + kali;
@): Ccong thirc 3: Bon phan theo khuyén cao + bé sung phan Pau Trau;
®): cong thirc 4: Bon theo vudn ndng dan.

Sau 15 ngay xu ly CSB ¢ céac cong
thirc da c6 su sai khac, CSB ¢ cong thurc
bon phén theo tip quan cta nong dan la
14,9% trong khi d6 boén phan theo
khuyén cédo 1a 13,7%, con bon theo
khuyén cdo c6 b sung kali va phan Pau
Tréu CSB la 11,8 - 12,9%. Hiéu qua sau
15 xir 1y phan bon so voi cong thirc ddi
chting cia CT1, CT2, CT3 lan luot la
8,05%; 13,42%; 20,08%. Bon phan theo
khuyén céo c6 bod sung phan Pau Trau
kha ning chong chiu bénh dém nau ddi
v6i cdy ¢ thoi gian dau 1a cao nhét so véi
cac muc bon khac.

Sau 30 ngay xtr ly hiéu qua cua phan
bon trong viéc han ché su phat trién va
gdy hai cia bénh ddm nau cao nhat 1a &
CT3 (12,58% so v6i dbi chung), tiép dén
CT2 (11,63%) va thap nhat 1a CTI
(8,72%). Do thoi gian nay dbi voi CT2,
khi c6 bd sung kali, cdy hau nhu da hap
thu hét lugng kali dugc bo sung, do vy
lam ting do ctng cta té bao cdy nén han
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ché sy phat trién vét bénh trén 14 va qua
chanh leo.

Thoi ky chanh leo 1 nim tudi bén
phan theo khuyén céo va bén theo khuyén
c4o c6 bd sung kali, phan Pau Trau bénh
phat trién va gay hai nhe hon va ning suat
tang tur 23,06 - 27,20% so voi cong thirc
bon phan ctia nguoi dan.

Vuon chanh leo 2 nim tudi ngudn
bénh trén cdy cua nim dau ton tai trén
cdy nhiéu, bénh tiép tuc lan truyén tai
xdm nhiém va gy hai trén cdy. So véi
vuon chanh leo 1 nam tudi vuon chanh
leo tir nam thtr 2 tr¢ di mirc d§ bi bénh &
cac cong thirc bon déu ting 1én, sau 15
ngay xu ly phan bon CSB & CTI1
(13,9%), CT2 (13,0%) va CT3 (12,7%)
déu thap hon so véi cong thire dbi chimg
(15,1%), tuy nhién gitta cac cong thuc
boén phan chua co su sai khac c6 y nghia
téng ké vé CSB. Hiéu qua cua cic cong
thirc bon phan so véi cong thire ddi chimg
chi dat 7,94 - 15,89%.
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Bdng 5. Anh huéng ciia phin bén dén mikc dp bé¢nh dom nau (A. sesami)
viwon chanh leo 2 nam tuoi

15 ngay sau xtr ly 30 ngay sau xtr ly

Na z, Nang suat
STT 1 ang suat tang so véi
TLB CSB  HQso TLB CsB HQ (tan/ha) 9
(%) (%) dlc (%) (%) (%) Bb/C (%)
CT1? 51,3 13,9 7,94 58,2 16,9%° 7,56 15,21° 39,77
cT2® 54,7 13,0 13,90 59,0 17,3" 8,48 15,93¢ 42,49
cT3* 58,6 12,78 15,89 60,3 16,0% 13,51 16,02° 42,81
CT4®(P/C) 60,1 15,1° 68,7 18,5°¢ 9,16%
LSD5% 1,94 1,06 1,28

Ghi chd: Cac chit cai khac nhau trong ciing mot cot chi su khéc biét c6 ¥ nghia thong ké;
W: Hiéu qua so vé6i cong thire 4 (ddi ching);
@: cong thic 1: Bon phan theo khuyén cao;
®): cong thirc 2: bon phan theo khuyén céo + kali;
@) Cong thic 3: Bon phan theo khuyén cdo + bd sung phan Pau Trau;
®): cong thirc 4: Bon theo vudn ndng dan.

cdy chanh leo thip hon nhiéu so voi mat
do6 trong 3m x 3m.

Sau 30 ngay xu ly phan bén, CSB &
CT1 (16,9%) so voi CT2 (17,3%) va CT3
(16,0%) gitra cac cong thirc bon da co su
sai khac c6 ¥y nghia. Hiéu qua cua phan
bon so voi cong thire ddi ching & CT3 cao
nhit (13,51%) so CT1 va CT2. Nhu vy
bon phan theo khuyén cao c6 bd sung kali
thém phan Pau Trau 1am ting tinh chdng
chiu cua cay cao.

- Bon phan theo quy trinh va bd sung
kali (0,1 - 0,2 kg/cay/lan), phan Pau Trau
(0,1 - 0,2 kg NPK 13-13- 3 + TE/cay/lan) c6
tac dung han ché bénh ddém néu chanh leo,
tang ning suit 26,70 - 27,20% (nam tht
nhat), 42,49 - 42,81% (nim thir 2) so voi
dbi chimg.

Vuon chanh leo 2 nam tudi, thoi ky

nay cay sinh trudng phat trién chdm hon so
v6i thoi ky dau, hon nita bénh trén cay phd
bién hon nén ning suét & cac cong thirc dat
15,21; 15,93; 16,02; 9,16 tAn/ha/nam, giam
so voi thoi ky cay 1 nam tudi, nhung ning
suat & CT1, CT2 va CT3 ting so vdi cong
thirc d6i chimg, tir 39,77 - 42,81%.

4. KET LUAN VA PE NGHI
4.1. Két luan

- Mat do trdng 4m x 4m va 4m x 5m
c6 TLB (%) va CSB (%) doém nau
A. sesami xuat hién va gdy hai trén ciy

4.2. Dé nghi

Tiép tuc nghién ctru cac bién phap ky
thuat anh hudng dén phat sinh giy hai
cia bénh dém nau A. sesami trén cay
chanh leo.
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ABSTRACT

Factors affecting the generating and harmfulness
of Brown spot (Alternaria sesami) disease in Nghe An Province

For passion fruit, the planting distance is related to the possibility of infection on
the plant; moderate density, reasonable fertilization, combining with reasonable
pruning create ventilation for the passion fruit, which can help reduce the possibility of
Brown spot disease. With a distance of 3m x 4m; 3m x 4m, fertilizing according to the
recommendations of adding potassium (0.1 - 0.2kg/plant/time) and buffalo head manure
(0.1 - 0.2kg NPK 13 - 13 - 13+TE)/plant/time) have restricted the Brown spot disease
on passion fruit, and have increased the yield by 26.70 - 27.20% (first year), 42.49 -
42.81% (second year) compared with control samples.

Keywords: Alternaria sesami, field, Nghe An, passion fruit.
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DA DANG DI TRUYEN THEO CHi THI SRAP
CUA MOT SO MAU NAM Colletotrichum spp.
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TOM TAT

Ndm Colletotrichum spp. la tdc nhdn gdy bénh than thw trén &t va nhiéu loai cdy
trong khdc gdy anh huwdng dén nang sudt va chat lwong san pham. Nghién citu nay ddnh
gid da dang di truyén bang 18 chi thi SRAP 24 mdu nam Colletotrichum spp. gay bénh
than thuw trén 6t bang phwong phdp PCR. Két qua PCR-SRAP khuéch dai dat ty 1é trung
binh 44,26% (158/357) alen da hinh, hé sé twong dong di truyén cia cac mau nam dat
tir 0,68 dén 0,85. Cdc phan tich danh gid da dang cho thdy sie 6n dinh di truyén cuia
mau nghién cizu. Pong thoi, cho thdy dnh hweng cua khodng cach dia Iy dén di truyén
khi phan tich PCoA chia cac mdu nghién cizu thanh 4 nhém theo nguon goc dia Iy va
lodi. Két qua xay ding cay phan nhom di truyén chia 24 mdu ndm thanh 7 nhdm véi hé
s6 twrong dong 1a 0,74. Nghién citu di cung cdp thém thdng tin vé da dang di truyén cia
mgt s6 mau nam Colletotrichum spp. gay bénh thdn thie trén 6t va khang dinh tinh hiéu
qua cua chr thi SRAP.

Tir khod: Than thu, cay 6t, Colletotrichum spp., da dang di truyén, SRAP.

1. MO PAU Colletotrichum gay suy giam nghiém
trong vé san luong cling nhu chét lugng
san pham (Kambar va cs., 2014). Ty 18
bénh nay c6 thé anh hudng dén 80% san
luong 6t & mot sd nude trén thé gidi trong
do ¢6 Viét Nam (Mahasuk va cs., 2009).

Bénh than thu hay con goi Ia
anthracnose disease chi yéu do nim
Colletotrichum gay ra (Than va cs., 2008)
trén cdy 6t va nhiéu loai cdy trong, dic
biét 1a cac loai cay trong nhiét d6i. Ot la
loai cdy trong dem gia tri kinh té cao Cay 6t (Capsium annuum) la cy
nhung 1a ddi tuwong hang dau bi nim trong co gia tri kinh té cao, duoc trong
rong rdi ¢ nhidu nudc trong d6 co Viét

Nguoi phan bién: TS. Nguyén Anh Nghia
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Nam, nhung 14 loai cy trong d& bi nhiéu
bénh hai (Minh va Nha, 2018). M4t trong
nhitng bénh hai nghiém trong trén 6t la
bénh than thu do nim Colletotrichum gay
ra, bénh dién bién nhanh, bung phat theo
mua va khong dong déu & mdi ving
(Than va cs., 2008). Yéu t6 do 4m va
nhiét d6 mang tinh chat quyét dinh dén
kha nang bung phat bénh, bén canh céc
yéu t6 vé dinh dudng, mat do trong va
quan ly con trung gay hai (Minh va Nha,
2018). Cong tac phong trir bénh nay con
nhiéu han ché do hiéu biét vé bénh con
han ché. Viéc gieo trong cac giéng 6t lién
tuc nhiéu nam da tao diéu kién thuén loi
cho bénh than thu bung phat manh gay
kho khin cho viéc phong trir (Tran Thanh
Tung, 2002).

Ngoai ra, nam Colletotrichum ciing
gay bénh trén nhiéu loai cay trong khac
gay thiét hai vé kinh té. Viéc nghién ciu
vé ngudn gen da dang cua cac vi sinh vat
gay bénh cling nhu vi sinh vat c6 loi la rat
guan trong trong cong tac phat trién cac
cdng cu chan doan va cac bién phap kiém
soat sinh hoc. Tuy nhién, cac nghién cau
vé di truyén cua nam Colletotrichum &
Viét Nam con chwa nhiéu. Do d6, nghién
ciu danh gia da dang di truyén nam
Colletotrichum spp. gdy bénh than thu
trén 6t bang chi thi SRAP gilp cung cap
thém théng tin vé hé gen cua nim. Ngay
nay, cac chi thi da dang di truyén dwa trén
ky thuat PCR nhu SRAP, SSR, ISSR,
RAPD, AFLP dugc sir dung rat phé bién.
Trong d6, SRAP la mét cong cu don gian
va pho bién dé phan tich da dang di
truyén ngudn gen trén nhiéu déi tugng,
gilp tao ra mot luong 16n cac alen dong
troi véi tan suat cao dé dang cho quan sat
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cling nhu phan tich két qua. Do do,
nghién ctru khao sat da dang di truyén cua
24 mau nam Colletotrichum spp. bang 18
chi thi SRAP nhim tao co s& xay dung
cac chi thi phan tir chan doan va phat
trién cac bién phap phong trir ndm hiéu
qua, an toan véi moi truong lam giam
thiéu thiét hai do nim gay ra.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vat liéu nghién ciru

Nguon vat lidu nghién ctu gom 24
mau nam Colletotrichum spp. da phan 1ap
va dinh danh duoc thé hién trong bang 1.
Danh sich mdu bao gém 4 loai
Colletotrichum spp. duoc thu thap tai 3
khu vuc 1a tinh Tién Giang, tinh Lam
Pong va Thanh phé HO6 Chi Minh. Céc
mau ndm duogc phan 1ap va dinh danh tai
Trung tam Coéng nghé Sinh hoc Thanh
phb H6 Chi Minh.

2.2. Ly trich DNA tong s6 ciia nim
Colletotrichum spp.

24 mau nam Colletotrichum spp. da
phén lap va dinh danh duoc cdy ting sinh
khéi trén moi truong PDA (Himedia) tir 7
- 14 ngay. DNA ndm Colletotrichum spp.
sau 14 ngay nudi ciy duoc ly trich theo
phuong phap Phenol:Chloroform
(Sambrook va cs., 1989) da diéu chinh
cho phu hop véi mau.

Chat lwong DNA tong s6 cac mau sau
ly trich duoc danh gia bang phuong phap
dién di trén nén gel agarose 1% ¢ hiéu
dién thé 110V trong 30 phiat va do d6 hap
thy (OD) & budc song 260nm, nong do
DNA cac mau ly trich duoc trinh bay &
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bang 1. DNA cic mau ndm dugc dong
nhét vé cling mot ndng do 1a 10 ng/pL va
thuc hién phan ung PCR khuéch dai viing
ITS (Internal transcribed spacer) voi cap
primer ITS1 - ITS4 (bang 2) nham xac
dinh d¢ tinh sach. Thanh phan phan ung
PCR duogc su dung trong nghién ctu bao
gom 5Sul 5X MyTaq buffer (Bioline);
0,25u1  MyTag DNA  polymerase
(Bioline); 1 pl/mdi (IDT) 10nM; 2ul DNA
khuén va Nuclease-Free Water (Thermo)
duoc thém cho du 25pl. San pham PCR
sau do dugc dién di trén gel agarose 1% o
hiéu dién thé 110V trong 30 phit.

DNA cua c&c mau nam sir dung trong
nghién ciru sau khi ly trich duoc kiém tra
d¢ tinh sach va dinh lugng thong qua dién
di tong sb va do OD. Can cr két qua do
OD, ndéng d6 DNA cac mau (bang 1)
dugc ghi nhan va tién hanh pha loing
dong nhat vé 10 ng/uL. Két qua PCR
khuéch dai ving ITS gidp sang loc nhiing
mau pha lodng khong phii hop cho ting
dung tiép theo. Néu mau DNA pha loang
khong khuéch dai duoc ving ITS thi tién
hanh thuc hién lai ly trich.

Bing 1. Danh sich mdu nim Colletotrichum spp. va nong dp DNA ly trich

STT Ténmiu Djadidmthumiu Tén loai da dinhdanh  Ma sé NCBI Ne"}gg‘iﬁSNA
1 HCM451 Hb Chi Minh C. scovillei LC488847 22,65
2 HCM411 Hb Chi Minh C. scovillei LC488843 72,84
3 HCM441 H& Chi Minh C. scovillei LC488845 52,60
4 HCM142 H& Chi Minh C. siamense LC545461 56,80
5 HCM123 H& Chi Minh C. scovillei LC488834 50,26
6 HCM121 H& Chi Minh C. truncatum LC488833 35,26
7 HCM421 Hb Chi Minh C. scovillei LC488844 193,83
8 LD251 Lam Déng C. scovillei LC488853 198,43
9 LD351 Lam Déng C. scovillei LC488857 84,89
10 LD111 Lam DBéng C. scovillei LC488848 28,19
11 LD321 Lam DBéng C. siamense LC488854 62,64
12 LD231 Lam Déng C. scovillei LC488851 42,87
13 LD431 Lam Déng C. karstii LC488858 162,73
14 LD341 Lam Déng C. scovillei LC488855 247,10
15 TG322 Tién Giang C. scovillei LC488870 68,68
16 TG353 Tién Giang C. scovillei LC488871 19,08
17 TG233 Tién Giang C. scovillei LC488867 41,67
18 TG152 Tién Giang C. scovillei LC488864 58,66
19 TG227 Tién Giang C. scovillei LC488866 152,80
20 TG315 Tién Giang C. scovillei LC488869 113,40
21 TG441 Tién Giang C. scovillei LC488874 182,50
22 TG144 Tién Giang C. scovillei LC488862 113,67
23 TG151 Tién Giang C. scovillei LC488863 104,90
24 TG234 Tién Giang C. scovillei LC488868 122,13
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2.3. Khao sat da dang di truyén cac
mau nam Colletotrichum spp. bang chi
thj SRAP

Pa dang di truyén caa 24 mau nam
Colletotrichum spp. dugc danh gia bang

SRAP thong qua phan ung PCR voi 18
chi thi t6 hop ciia 5 mdi xudi va 6 moi
nguoc (bang 2).

Bdang 2. Cac primer s dung trong nghién ciru

Tén primer Trinh tw Nguén tham khao
ITS1 TCCGTAGGTGAACCTGCGG . .
ITS4 TCCTCCGCTTATTGATATGC White va cs., 1990
Mel TGAGTCCAAACCGGATA
Me2 TGAGTCCAAACCGGAGC
Me3 TGAGTCCAAACCGGAAT
Me4 TGAGTCCAAACCGGACC
Me5 TGAGTCCAAACCGGAAG
Emil GACTGCGTACGAATTAAT Li va Quiros, 2001
Em2 GACTGCGTACGAATTTGC
Em3 GACTGCGTACGAATTGAC
Em4 GACTGCGTACGAATTTGA
Em5 GACTGCGTACGAATTAAC
Em6 GACTGCGTACGAATTGCA

Phan ttng PCR-SRAP duoc thuc hién
véi 2 vong chu trinh nhiét nhu sau: 1 chu
ky voi nhiét @6 95°C trong 1 phut; vong
khuéch dai dau véi 6 chu ky & nhiét do
95°C trong 30 giay, 35°C trong 30 giay,
72°C trong 1 phut; vong khuéch dai thir 2
v6i 32 chu ky tiép theo ¢ nhiét d6 95°C
trong 30 gidy, 46°C trong 30 gidy, 72°C
trong 2 phat; 1 chu ky 72°C trong 5 pht.
San pham PCR duoc tron véi GelRed va
dién di trén gel agarose 2% & hi¢u dién
thé 50V trong 60 pht.

2.4. Phan tich sb liéu

Két qua PCR-SRAP duoc xtr ly bang
phan mén Gel Analyzer phién ban 19.1
giup tinh todn kich thudc cac alen dya
vao thong sb cua thang chuan (Istvan va
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Istvan, 2019). Cac alen duoc ma hoa bang
s6 tu nhién 12 0 va 1, nhitng alen nao xuat
hién thi ky hiéu 1a 1, con khéng xuat hién
thi ky hiéu 1a 0. Cac sé liéu nhi phan nay
dugc xa ly cho phi hop véi ting phan
mém phén tich da dang di truyén.

Phan mém POPGENE 32 gilp tinh
toan hé sd twong dong di truyén theo Nei,
Na (s6 alen quan sat duoc), Ne (s6 alen
hiéu qua), H (hé sb da dang di truyén), I
(hé s6 da dang di truyén theo Shannon)
clia cac miu nghién ctru va tin sudt cac
alen xuat hién & 18 chi thi SRAP & cac
mau. Hé s6 twong ddng di truyén theo Nei
cuia cac mau nghién ctu la nén tang xay
dung cdy phan nhém di truyén cac miu
nam Colletotrichum spp. bang phan mém
NTSYSpc phién ban 2.2 theo phuong
phap UPGMA (Rohlf, 2005).
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Céac phan tich PCoA (Principal
Coordinate Analysis) va kiém dinh
Mantel giup danh gia sy khac biét di
truyén va ngudn gdoc cua cac mau nghién
ctru théng qua phan mém GenAlEx phién
ban 6.5 (Peakall va cs., 2012). Pong thoi
tinh hi¢u qua trong xac dinh da hinh cua
cac chi thi dugc danh gia dua vao gia tri
cia hé sb PIC  (Polymorphism
information content). Hé sb PIC duogc
tinh theo cong thirc: PIC = 1 - Zpi?. Trong
d6 pi la x4c xudt bat gap cta alen thu i.

3. KET QUA VA THAO LUAN

3.1. Mitrc d§ da hinh nhin biét bang chi
thi SRAP

Pa dang di truyén cia 24 mau nim
Colletotrichum spp. dugc danh giad bing
18 chi thi SRAP thong qua phan ung PCR
tir DNA d ly trich. San pham PCR dugc
quan sat va danh gia dua trén két qua dién
di gel agarose 2% & hi¢u dién thé 50V
trong 60 phut. Sy da dang di truyén phan
tir dugc bicu thi boi su khéc biét cla céc
band DNA ¢ céc giéng.

Hinh 1. San phdm PCR-SRAP cac mau ndm Colletotrichum spp. v&i chi thi Me2 - Em6
M: Ladder 1Kb, (1): HCM451, (2): HCM411, (3): HCM441, (4): LD251, (5): LD351, (6): LD111,
(7): LD321, (8): LD231, (9): TG322, (10): TG353, (11): TG233, (12): HCM142, (13): HCM123,

(14): HCM121, (15): TG152, (16): TG227, (17): LD431, (18): TG315, (19): TG441, (20): TG144,
(21): TG151, (22): LD341, (23): TG234, (24): HCM421.

Hinh 1 thé hién két qua dién di cta chi
thi Me2 - Em6 khuéch dai dugc 25 alen,
kich thude tir 100bp - 1700bp. Trong do,
¢6 12 alen da hinh va 13 alen don hinh thé
hién murc d bao ton cao vé di truyén cua
c4c mau ndm thong qua cac ving ma hoa.
Két qua & bang 2 cho thay 2 chi thi 1a Mel
- Em2 véi hé s6 PIC 14 0,34 va chi thi Mel
- Em4 vé6i hé s6 PIC 14 0,4 dat ty 1¢ alen da
hinh dat cao nhit 1a 54%, ty 1¢ alen da

hinh thap nhat 12 25% & chi thi Me2 - Em5
voi hé s6 PIC dat 0,5.

Céc chi thi SRAP dugc str dung trong
nghién ctru déu cho alen da hinh véi cic
mau nam Colletotrichum spp tir tir 4 dén
14 band. Trong d6, chi thi Mel - Em2 va
Mel - Em6 cho két qua khuéch dai duoc
nhiéu alen da hinh nhat (14 alen) va thap
nhat ¢ chi thi Me2 - Em3 va Me3 - Em2
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(4 alen). T6 hop cua 18 chi thi SRAP
khuéch dai mot lugng 16n cac alen (357
alen) ciia cac mau nim nghién ciru, trong
d6 c6 158 alen da hinh chiém trung binh
44,26% (158/357) (bang 2) va ty 1& da
hinh trung binh dat 42,83%. Két qua

nghién cru cia Ren va cs. (2012) vé da
dang cua nam ré cong sinh sir dung chi
thi SRAP cho ty 1€ alen da hinh dat
76,4% va Kumar va cs. (2020) bao cao
khuéch dai duoc 82,41% alen da hinh &
nam C. capsici khi dung 15 chi thi SRAP.

Bing 2. Phén triam da hinh va hé sé PIC ciia chi thi SRAP

Hé s6 da dang

STT  Chithi SRAP Téng s6 alen S6 alen da hinh Ti 1é da hinh (%) PIC
1 Mel - Em1l 18 6 33 0,47
2 Mel - Em2 26 14 54 0,34
3 Mel - Em3 20 10 50 0,41
4 Mel - Em4 24 13 54 0,4
5 Mel - Em5 15 6 40 0,5
6 Mel - Em6 29 14 48 0,44
7 Me2 - Em1l 20 9 45 0,5
8 Me2 - Em2 13 5 38 0,47
9 Me2 - Em3 10 4 40 0,48
10 Me2 - Em4 23 7 30 0,49
11 Me2 - Em5 16 4 25 0,5
12 Me2 - Em6 25 12 48 0,34
13 Me3 - Em2 11 4 36 0,48
14 Me3 - Em3 18 8 44 0,44
15 Me3 - Em6 23 9 39 0,46
16 Me4 - Em3 20 9 45 0,48
17 Me4 - Em6 24 12 50 0,4
18 Me5 - Em6 23 12 52 0,4

Téng sé 357 158
Trung binh 42,83 0,47

Két qua khuéch dai duoc luong alen
da hinh thap hon so véi nghién ciru cia
Moges va ctv (2016) khi st dung 23 chi
thi SSR khao sat da dang di truyén cua
163 mau nim C. gloeosporioides dat ty 1¢
50%. Dong thoi, ty 1& nay thip hon
nghién ctru khao sat da dang di truyén
mot s6 ndm nodi sinh béng chi thi SRAP
khi dat 76,4% (Ren va cs., 2012). Tuy
nhién, mot sb chi thi cho thdy sy khac
biét vé loai va ngudn gbe rd rang trén cac
alen khuéch dai dugc, tuong tu nhu cac
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mau thé hién trén hinh 1 v6i chi thi Me2-
Emé6. Bén canh d6, hé sb PIC cua cac chi
thi SRAP st dung trong nghién ctru co
gia tr1 cao hon so v&i nghién clru cua
Moges va cs. (2016).

Tuy lugng alen da hinh cua 18 chi thi
SRAP ctia cac mau nghién ciru 13 tuong
d6i thap chi 44,26% nhung tin suat xuat
hién cua cac alen nay 1a rat thuong xuyén.
Hé sb PIC cua 18 chi thi dat trung binh
bang 0,47; diéu nay cho thiy tinh 6n dinh
cua chi thi SRAP. Kumar va cs. (2020)
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béo céo ty 1 trung binh hé sé PIC cua 15
chi thi SRAP nghién ctu dat 0,27 va
nghién ctiru cua Moges va cs. (2016) dat
trung binh 0,37 khi st dung 23 chi thi
SSR khao sat da dang di truyén cta ndm
C. gloeosporioides. Két qua cho thiy gia
tri trung binh ciia hé s6 PIC cua nghién
ctru cao hon cac nghién ctru cia Kumar
va cs. (2020) va Moges va cs. (2016),
nhung thip hon nghién ciu cua
Machenahalli va cs. (2021) khi st dung
20 chi thi SRAP danh gia da dang di
truyén cua Colletotrichum spp. gdy bénh
trén cdy ca phé véi hé s6 PIC dat trung
binh 14 0,52.

3.2. Panh gia da dang di truyén cac
méu nam Colletotrichum spp.

Cac hé s6 danh gia da dang di truyén
cac mau nghién ctu thong qua 18 chi thi
SRAP duogc tinh toan va so sanh. Hé s
PIC thé hién mtc do da hinh cua cac
mau vai chi thi nghién cau va két qua
cho thiy tan suét xuat hién cua cac alen
da hinh dat tir 0,34 - 0,5. Tuong wng Vai
hé s6 da dang di truyén theo Shannon (1)
cia 24 mau nim dat tr 0,39 - 0,58 va
trung binh 1a 0,49. Diéu nay cho thay chi
thi SRAP c6 do 6n dinh cao nhung van
xéac dinh duoc tinh da dang di truyén cua
c4C mau cé tuong quan gan dya vao cac
alen dong troi.

Bing 3. Cic théng so danh gid da dang di truyén theo cdc mau nghién ciru

STT Mau Na Ne H I
1 HCM451 2,00 1,58 0,37 0,55
2 HCM411 2,00 1,54 0,35 0,53
3 HCM441 2,00 1,50 0,33 0,52
4 LD251 2,00 1,33 0,25 0,41
5 LD351 2,00 1,35 0,26 0,43
6 LD111 2,00 1,35 0,26 0,43
7 LD321 2,00 1,41 0,29 0,47
8 LD231 2,00 1,35 0,26 0,43
9 TG322 2,00 1,51 0,34 0,52
10 TG353 2,00 1,45 0,31 0,49
11 TG233 2,00 1,48 0,32 0,51
12 HCM142 2,00 1,65 0,39 0,58
13 HCM123 2,00 1,59 0,37 0,56
14 HCM121 2,00 1,43 0,30 0,48
15 TG152 2,00 1,47 0,32 0,50
16 1G227 2,00 1,41 0,29 0,47
17 LD431 2,00 1,42 0,30 0,47
18 TG315 2,00 1,41 0,29 0,47
19 TG441 2,00 1,41 0,29 0,47
20 TG144 2,00 1,48 0,32 0,51
21 TG151 2,00 1,39 0,28 0,45
22 LD341 2,00 1,54 0,35 0,54
23 TG234 2,00 1,51 0,34 0,52
24 HCM421 2,00 1,30 0,23 0,39
Trung binh 2,00 1,45 0,31 0,49
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Hinh 3. Phan tich PCoA ctia 24 mau nam Colletrotrichum spp. vé&i 18 chi thi SRAP

Cac chi so

di truyén g(‘Sm s6 alen  va Crow, 1964) trung binh dat 1,45; h¢ sb

quan sat duoc
alleles: Na) la

(Observed number of
2, sb alen hiéu qua

(Effective number of alleles: Ne) (Kimura
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da dang di truyén (H) (Nei, 1973) dat
trung binh 1a 0,31; hé s6 da dang di

truyén  theo  Shannon  (Shannon’s
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information index: 1) (Lewontin va cs.,
1972) cta 24 miu nam c6 gia tri trung
binh 14 0,49. Trong d6, chi sé da dang di
truyén theo Shannon (I) cua cac mau co
gia tri trung binh 1a 0,49 vdi khoang dao
dong tr 0,39 (HCM421) dén 0,58
(HCM142).

Dura trén két qua phan tich mirc d6 da
dang di truyén theo Shannon ctia 24 miu
nam nghién ctru c6 muc do da dang &
muc khé cao dat trung binh 0,49. Trong
d6, mau HCM 142 ¢6 mirc do da dang cao
nhat (I=0,58) va c6 muc do da dang thap
nhat 13 mau HCM421 (I = 0,12). Chi s6
da dang theo Shannon cling phu hop véi
gid tri cta hé s6 da dang di truyén (H) khi
(H) dao dong tur 0,23 - 0,39. Trong do,
mau HCM 142 c6 hé s6 di truyén cao nhat
140,39 va mau HCM421 14 0,23 thip nhat
so v&i cac mau nghién ctu; déng thoi,
thap hon so v&i hé sb di truyén trung binh

1a 0,31. Két qua phan tich cho thdy mau
HCM421 su khac biét vé di truyén rat 16n
so v&i cac mau cung lodi va cidc mau cung
khu vyc dia ly.

Két qua kiém dinh Mantel cho thiy
su tac dong vé khoang cach dia ly dén di
truyén cua 24 mau nam nghién ctu la rat
rd rang (hinh 2) véi p> 0.05 va gia tri R
dat 0,14. Kiém dinh Mantel cho thiy ring
khéc biét vé dia 1y c6 tac dong dén di
truyén giita cac mau co ¥ nghia thong ké.
Va két qua kiém dinh Mantel twong dong
véi két qua phan tich PcoA (hinh 3) khi
khac biét di truyén theo Nei cua cac mau
nghién ctru dugc phan thanh 4 nhom dua
vao vi tri dia ly va loai. Hon nira, khac
biét di truyén giita ca&c mau nghién ctu.
Diéu nay cho thay viéc sir dung cac alen
da hinh cua chi thi SRAP dé phat trién
cac chi thi xac dinh loai hodc ngudn géc
cac mau nghién ctu 1a rat tiém nang.

HCM451

HCM411

%

HCM441

LD251
| LD351

LDI11

LD231

TG353

LD321

[ TG233

TG322

- HCM121

TG152

LD431

TG144

LD341
TG227

ETG«I

TG315

g it
HCM421

TG234

r - . . v 1
0.68 or

0.76
Coeflicient

HCMI23
HCM142

1
0.85

Hinh 4. Cay phan nhém di truyén ctia cAc mau nam Colletotrichum spp.
trén 18 chi thi SRAP theo phwong phap UPGMA
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Quan hé twong dong di truyén giira
cadc mau nam Colletotrichum spp. duogc
phan tich bing phan mém NTSYSpc 2.01
hinh 4. Hé sé twong dong di truyén cua
28 mau nim dao dong tir 0,68 - 0,85, dat
trung binh 0,75. Hé sb tuong dong di
truyén nay thap hon hé sé cia nghién ciru
da dang di truyén mot s6 ndm ndi sinh
bang chi thi SRAP khi dat 0,53 dén 0,99
(Ren va cs., 2012). Tuy nhién, két qua
cay phan nhém di truyén xay dung theo
phuong phiap UPGMA c¢6 nhiéu nhanh
cho thay sy da dang tuong dbi cao giira
cac mau nam nghién ctu trén 18 chi thi
SRAP.

Véi hé sb tuong dong di truyén 0,74
(hinh  4) cho thdy 24 miu nim
Colletotrichum spp. dugc chia thanh 7
nhom (hinh 4). Trong d6, 2 nhom 1 va II
chu yéu 1a cac mau duge thu thap tai Tién
Giang va Lam Pong; ¢6 2 miu dugc thu
thap tai Tp HCM (HCMI121 va
HCM421). 5 nhém con lai mdi nhom chi
¢6 1 mau 1a cac miu ndm duoc thu thap
tai Tp HCM (HCM451, HCM41l,
HCM441, HCM123, HCM142). Nhém |
bao gém cic miu ndm dugc thu thap tai
Lam Pong va Tién Giang déu thudc loai
Colletotrichum scovillei. Nhém II duoc
chia thanh 2 ph&n nhom véi do tuong
dong di truyén 0,77 bao gdbm phan nhom
A va B. Phan nhém B chi ¢6 mau TG234
thudc loai C. scovillei va nhém A bao
gém cac mau duoc thu thap tai ca 3 khu
vuc dia Iy nhung chu yéu thudc loai C.
scovillei. Tuy nhién, trong phan nhom A
c6 mau HCM121 thudc loai C. truncatum
cho thdy ndm Colletotrichum spp. c6 do
béo ton vé di truyén rat cao. Pic biét,
mau HCM142 thudc loai C. siamense cho
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thay su khac biét 1on vé di truyén so voi
mau LD321 cung loai va cac mau khac
loai khéc.

4. KET LUAN

Két qua nghién ctru st dung 18 chi
thi SRAP khao sat da dang di truyén cua
24 mau nam Colletotrichum spp. khuéch
dai duoc 158 alen da hinh dat trung binh
44.26% tong sb alen, voi hé s PIC dat tir
0,34 dén 0,5 cho thiy ngudn gen cua cac
mau nghién ctru c6 do on dinh va da dang
cao. Cac hé sd twong dong di truyén va hé
s6 da dang di truyén theo Shannon cua
cic mau nim nghién clu lan lugt dat tir
0,68 dén 0,85 va tir 0,39 dén 0,58 minh
chtng thém vé tinh 6n dinh cua chi thi
SRAP ciing nhu su da dang di truyén nam
Colletotrichum spp.

Bén canh do, kiém dinh Mantel va
phan tich PCoA xac dinh két qua phan
tich da dang di truyén c6 y nghia thong ké
va dong thoi chia cic miu nghién ctu
thanh 4 nhom dwa vao ngudn gbc dia 1y
va loai. Két qua nay cing cb cho viéc bd
sung cé4c phan tich va kiém dinh thong ké
dwa vao cac hé sd twong dong (hoic khac
biét) di truyén véi ngudn goc dia 1y cia
mau nghién ctru gitp lam rd hon vé anh
hudng cia dia Iy dén da dang di truyén
clia cac quan thé sinh vat.

Két qua xay dung cdy phan nhém di
truyén theo phuong phap UPGMA cho
thay cac mau nidm nghién ctu c6 do bao
ton cao vé mat di truyén giita cac céa thé
cung loai C. scovillei. Dong thoi, kiém
dinh Mantel va phan tich PCoA da giup
x4c dinh r0 rang anh hudng cua cach biét
dia 1y dén da dang di truyén cta cac mau
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C. scovillei thuoc nhom 1. Hon nita, mau
HCM142 thudc loai C. siamense cho
thiy tinh kha thi khi dya vao chi thi
SRAP nham phat trién céac chi thi dinh
danh véi kha ning truy suat ngudn goc
khac nhanh hon.

Nghién ctu danh gida da dang di
truyén ciia 24 mau ndm Colletotrichum
spp. st dung 18 chi thi SRAP cho thdy su
tuong quan gin vé di truyén ctia ndm
Colletotrichum spp. Dong thoi, cach biét
dia 1y co thé dan dén sai khac vé di truyén
gilta nhiing ca thé cung loai. Piéu nay
gop phan cung cdp thém thong tin vé tinh
ung dung rong cua chi thi SRAP trén
nhiéu d6i twong ciing nhu tinh kha quan
cho viéc phat trién cac chi thi phan tur

gitp dinh danh nhanh cic loai
Colletotrichum spp.
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ABSTRACT

Genetic diversity of Colletotrichum spp. causing anthracnose disease
in chili fruit using SRAP approach

Fungi Colletotrichum spp. is the causative agent of anthracnose disease in chili and
many different crops, affecting the yield and quality of products. In this study, the

genetic diversity of 24 samples of Colletotrichum spp. has been evaluated through 18

SRAP markers by PCR approach. The result of PCR-SRAP amplified with the average
ratio is 44.26% (158/357) polymorphic alleles, the genetic similarity value reached

from 0,68 to 0,85. The diversity analysis evaluation revealed the genetic stability of 24

fungi study samples. At the same time, the influence of geographical distance on

genetics was proved through the PCoA analysis when divided the study samples into 4
groups according to geographical origin and species. The Phylogenetic Tree of 24 fungi

samples contributed into 7 groups with coefficient value is 0,74. This study has provided
more information on the genetic diversity of fungi Colletotrichum spp. causing
anthracnose on chili and proved the efficiency of SRAP markers.

Keywords: Anthracnose, chili, Colletotrichum spp., genetic diversity, SRAP.
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NGHIEN CUU XAC DINH NAM GAY BENH
HEO RU GOC MOC TRANG HAI CAY LAC TAI QUANG TRI
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Nguyén Quang Co? Nguyén Tién Long?,
Nguyén Thi Minh Nga?, Nguyén Thi Thu Thay"
Tru’ong Dai hoc Néng Lam, Pai hoc Hué
Vlen Céng nghé Sinh hoc, Pai hoc Hué

¥ 86 Giao duc va Bao tao tinh Quang Tri
* Tac gia lién hé: nguyenthithuthuy@huaf.edu.vn

TOM TAT

Bénh héo rii gbc moc trang dwge xem la mot trong nhitng bénh gdy hai nghiém
trong cho cdc ving trong lac ¢ tinh Quang Tri. Két qud nghién ciru mwoi hai mdu ndm
dwoc phdn Idp tir cac cdy lac nhiém bénh trong tai nam huyén cia tinh Quang Tri cho
thdy cdc mau ndm phat trién tét trén méi truong PGA trong diéu kién nhiét dé va danh
sang phong thi nghlem Soi ndm cia cdc ching phdn lap cé mau trang. Sau 3 -5 ngay
nuoi cay, soi nam dan két véi nhau tao thanh mot khéi nhé goz la hach nam. Khl moi
xudt hién hach nam ¢é mau trang, sau dé nhanh chéng chuyén thanh mau ndu sam, dic
trung ciia nam Sclectorium sp. Phadn tich trinh t vimg ITS chi ra rang mau ndm phdn
lap trén chinh la nam Sclectorium rolsii. Kha nang gdy bénh cia cdc ching nay dwoc
danh gid qua ldy bénh nhén tao trén giong lac L14 trong phé bién tai tinh Quang Tri.
Két qua cho thdy ndm Sclectorium rolsii chinh la tdc nhdn gdy bénh héo rii goc moc
trang trén cdy lac tai Quang Tri.

Tir khéa: Cay lac, bénh héo rii goc moc trang, Sclectorium rolsii, Quang Tri.

1. PAT VA/N {)ﬁ cac tinh trong ca nudc vi cay lac dem lai
. hidu qua kinh té cao nho kha ning cai tao
va nang d6 phi cua dit, ting ning suét
cay trong khac. Bén canh d6, lac 1a ngudn
bd sung dam, chit béo cho con nguoi, la
thtrc an giau dinh dudng cho chan nudi va
ngudn nguyén lidu cé gia tri cao cho cong
nghiép ché bién thyc pham. Hién nay, lac
dugc mo rdng san xuit & mién Trung dé
dap ung cho nhu cau s dung ctia nguoi
dan va con cung cip nguyén liéu cho san

Lac (Arachis hypogaea L.) la cay
cong nghiép ngan ngay co gia tri dinh
dudng cao. Trén thé gidi, trong sb cac
loai cdy cong nghiép ngin ngay, lac xép
thir 2 sau dau twong vé dién tich va san
luong, xép thr 13 trong cac loai cay thuc
pham (Nguyén Minh Hiéu, 2003). O Viét
Nam, lac la duoc tréng phé bién & hau hét

Nguoi phan bién: PGS.TS. Nguyén Vinh Truong
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xuit dau lac dé xuét khau ra thi truong
nuée ngoai (Nguyén Vin Binh, 1996).

Theo théng ké cia tinh Quang Tri
nam 2021, dién tich tréng lac dat hon
3.289%ha, san lugng 7.730 tin (Chi cuc
TT&BVTV Quang Tri, 2021). Hién nay,
cling v6i su gia ting vé quy mo san xudt,
sau bénh gay hai trén cay lac ngay cang
nghiém trong, nhét 13 trén cac ruéng lac
da trong lau nim. Cay lac bi kha nhiéu
ddi tuong sau bénh gy hai, trong d6 bénh
héo rii gdc méc tring gy thiét dang ké
dén niang suat lac. Nam 2022, ¢6 hon 30
ha lac bi nhiém bénh héo géc mbc trrfmg
tai Quang Tri, voi ty 1€ bénh tir 3 - 5%,
mot s6 noi ty 1& nhiém hon 20% (Chi cuc
TT&BVTV Quang Tri). Vi vay, viéc xac
dinh chinh x4c tac nhan gy bénh héo rii
gbc méc tring trén cay lac mang y nghia
quan trong trong nghién ctru phong trir va
quan 1y loai nAm gay hai nay, gép phan
thuc d'fiy canh tac lac tai tinh Quang Tri
duoc phat trién bén viing hon.

Phuong phap truyén théng dé xac
dinh loai ndm gay bénh 1a dya vao cac
dic diém hinh thai. Tuy nhién, cac dac
diém hinh thai khong luén 6n dinh va cé
nhitng han ché nhit dinh trong vi¢c xac
dinh loai. Hién nay, cac k¥ thuét sinh hoc
phan tir dua trén trinh ty cia mot s6 vung
DNA mang thong tin nhit dinh da va
dang duoc 4p dung nhu mot cong cu dé
nhan biét cac loai ndm giy bénh nhanh
hon, hi¢u qua hon so vdi phuong phap
truyén théng (Hawaladar et al., 2022).
Muc dich cua nghién ctu nay la dinh
danh chinh x4c loai ndm gay bénh héo rii
gbc mdc tring trén cdy lac & Quang Tri,
sir dung cac dic diém hinh thai, lay
nhiém nhan tao két hop véi phan tich ddi
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chiéu cac trinh tu ving rDNA-ITS voéi
cac trinh tuy gen da dang ki trén Ngan
hang Gen.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Thu thip miu ciAy bénh, phan lap
nim va xac dinh loai theo dic diém
hinh thai

Mau bénh héo rii gbc méc tring co
triéu ching dién hinh duoc thu thap ¢
cac ruong lac tai Quang Tri. Thoi diém
thu mau cdy bénh thich hop nhat 1a ¢
giai doan dau hoic gitra caa bénh, khi vi
sinh vat hai van dang ¢ trang thai hoat
dong manh. Cay bénh duoc thu ngau
nhién theo duong zigzag trén ruong. Moi
ruong thu 5 cay co triéu chirng bénh méi
va dién hinh, cho vao bao gidy va ghi
nhan mau bénh.

Mau bénh tién hanh raa sach bang
nudc cat vo tring va dung giay thim vo
trang dé tham khd mau bénh. Tién hanh
phan ly nudi cdy nim bénh héo rii gbc
mbc tring trén moi truong nhan tao
(PDA, PGA, WA) va & nhiét do phong,
sau d6 cdy truyén dé nhan duoc cac
isolate  (mau phan 1ap) nim thuan
(Burgess va cs., 2009). Nghién cuu dac
diém hinh thai ctia nam gay bénh: tan
nim, soi nam va kha ning hinh thanh
hach nam.

2.2. Kiém chitng tac nhan gay bénh sau
phan lap theo quy tic Koch

Ngudn niam thuan phan lap trén cay
lac, tién hanh lay nhiém nhan tao trén cay
lac & trong chau trén nén dat phu sa da
duogc khir tring. Thoi diém tién hanh lay
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nhiém 1a giai doan cdy con, mdi chung
nim duoc lay nhiém nhan tao nhac lai 3
lan, mdi 1an nhic lai 15 cay. Kiém tra
triéu chung va giam dinh lai nim gay
bénh héo rii géc méc trang trén cay lac.
(Burgess va cs., 2009). Chi tiéu theo doi:
S cay nhiém bénh ¢ timg cong thirc, tinh
ty 18 bénh (%).

2.3. Xac dinh loai gay bénh héo rii goc
méc tring lac dwa vao trinh tw ving
rDNA-ITS

DNA tong s6 cta cic ching nim
bénh dugc tach chiét theo phuong phap
stt dung phenol-chloroform (Xie et al.,
2010). Cip mdi ITS1 - F (5>-TCC GTA
GGT GAA CCT GCG G-3) vaITS4 - R
(5>-TCC TCC GCT TAT TGA TAT GC-3°)

duoc su dung dé khuéch dai vung trinh tu
ITS cta DNA tong s6 (Manter and Vivanco,
2007). Céc san pham PCR duoc tinh sach va
gidi trinh tu tai cong ty Firstbase (Malaysia).
So sanh cac trinh ty nay voi dir li€u cua
GenBank bing cong cu BLAST trén NCBI
(http:/ncbi.nlm.nih.gov/) dé xac dinh loai.

3. KET QUA VA THAO LUAN

3.1. Két qua giam dinh hinh thai bénh
héo rii goc moc triang lac & Quang Tri

Dé xac dinh chinh x&c nguyén nhan
gay bénh héo rii goc mdc trang trén cay
lac & Quang Tri, chung t6i da tién hanh
thu mau, phan lap va giam dinh cac mau
bénh di thu thap, két qua dugc trinh bay
o bang 1.

Bdng 1. Mdu nam gay bénh héo rii géc méc trang tai Quang Tri

STT Noi thu mau Ki hiéu mau M3u bénh
1 Triéu Phong, Quéng Tr QT4 Héo rii gbc méc tréng
2 Hai Lang, Quang Tri QT12 Héo rii géc méc tréng
3 Triéu Phong, Quang Tri QT13 Héo rii gbc méc tréng
4 TX Quéng Tri, Quéang Trj QT14 Héo rii gbc méc tréng
5 Triéu Phong, Quang Tri QT15 Héo rii gbc méc tréng
6 DPéng Ha, Quang Tri QT17 Héo rii gbc méc tréng
7 Cam L&, Quang Tri QT16 Héo rii gbc méc tréng
8 TX Quang Tri, Quang Tri QT19 Héo rii gbc méc tréng
9 TX Quang Tri, Quang Tri QT20 Héo rii gbc méc tréng
10 Cam L, Quang Tri QT27 Héo rii gbc méc tréng
11 Cam L, Quang Tri QT25 Héo rii gbc méc tréng
12 Hai Lang, Quang Tri QT22 Héo rii gbc méc tréng

Tu 12 mau bénh thu thap & cac ving
trong lac tai cac huyén Triéu Phong, thi
xa Quang Tri, huyén Hai Lang, huyén
Cam Lo va thanh phé Pong Ha, tinh
Quang Tri da phan lap dugc 12 chung
nim héo rii goc mébc tring. Két qua da

phan ly, nudi cidy duoc 12 isolate nim
Sclerotium rolfsii. Ttr cAc mau nam trén
mdi trudng nhan tao, két qua nghién ciu
mot s6 dic diém hinh thai cua nam
Sclerotium rolfsii dugc thé hién ¢ bang 2
va hinh 1.

163



Nguy&n Xuan Hiéu va ctv.

Bdng 2. Mgt sé diic diém hinh thai ciia ném Sclerotium rolfsii phan ldp ¢ Quang Tri

Tan ndm Soi ndm

Hach ndm

- Sgi ndm da bao
mau tréng, c6 xu

hudng tap hop lai
thanh hinh ré cay.

Tan ndm mau tréng xdp, dam tia
phat trién thuan loi, nhanh trén bé
mat md bénh va trén méi trwdng
nhan tao PGA.

- Tan ném phat trién khong lam
bién d6i mau méi trudng nudi cdy. ¢ |
16i 6m lay 2 ngan

- Sau cdy 3 - 5 ngay thi hach nam '/ oM ay
clia sgi nam.

dwoc hinh thanh nhigu (hach non -
hach gia)

- O phan vach ngén
cla sgi nam cé mau

- Céc soi nam dan két v&i nhau, bién thai hinh thanh
hach nam.

- Hach ndm ban d4u khi hinh thanh c6 mau tréng, vé
sau chuyén sang mau vang, mau nau den khi hach
gia. Hach ndm c6 dang hinh cdu, nhd nhw hat cai.

- C4t ngang hach ndm thay phan bén ngoai hach cac
soi ndm xé&p sit nhau tao thanh v8, bén trong la cac
soi ndm quén tron nhw hat x8p xép lai véi nhau.

Hinh 1. Triéu chirng cay bénh va hinh thai s ndm Sclerotium rolfsii

3.2. Két qua gidam dinh bénh héo rii lac
& Quang Tri theo quy tac Koch

Pé giam dinh chinh x4c hon chung
nam gay bénh héo rii gbc mébc trang hai
lac tai Quang Trj ching tdi tién hanh lay
nhiém nhan tao cac chung ndm da phan

lap va giam dinh bang hinh thai 1én cay
lac khoe, 7 ngay sau lay nhiém quan sat
triéu ching biéu hién trén cay va phan lap
lai cAc mau cay bénh trén moéi truong dic
hiéu. Két qua giam dinh theo quy tac
Kock dugc trinh bay ¢ bang 3.

Bdng 3. Két qud lay nhiém bénh nhan tgo trén cay khee

STT Ngudn nam S. rolfsii Thei ki tiém duc (ngay) Ty |& bénh (%)
1 QT4 3-5 100,0
2 QT12 3-5 97,3
3 QT13 4-6 97,3
4 QT14 4-6 95,3
5 QT15 3-5 90,0
6 QT17 3-5 93,3
7 QT16 4-6 95,7
8 QT19 5-7 97,3
9 QT20 3-5 87,3
10 QT127 3-5 97,3
11 QT25 4-6 100,0
12 QT22 4-6 95,7
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Thoi ky tiém duc trén cdy ky chu cua
cac chung nam dao dong tir 3 - 7 ngay.
Céc ching nam khéac nhau c6 ty 1€ bénh
trén cay ky chu ciing khac nhau. Ty I¢
bénh giao dong tir 87,3 - 100%, ty 1¢ bénh
cao nhat khi lay nhidm chung ndm QT4
dugc phan lap tir ving trong lac & huyén
Tri¢u Phong va ching QT25 phan lap tai
huyén Cam Lo. Cac ching nam S. rolfssi
phan 1ap ¢ cac vung khéac nhau cho ty 1€
nhiém bénh khéac nhau, diéu nay thé hién
tinh doc cua cac ching nam duogc phan
1ap tir cac vung khac nhau.

Sau 7 ngay lay nhiém nhan tao 12
chung ndm 18n cay lac, tién hanh tai phan

lap tac nhan tir triéu ching bénh déu ghi
nhén ¢6 su hién dién ctia nAm Sclerotium
rolfsii (100% mau lay nhiém).

Nhu vy, tir két qua kiém chtng tac
nhan gy bénh theo quy tic Koch cho
thdy nidm Sclerotium rolfsii chinh 1a tac
nhan gy bénh héo rii gbc mbe tring trén
cay lac & Quang Tri (hinh 2).

Mot nghién ctru cua Pamela Paparu
va cs., 2020 vé giam dinh nguyén nhan
gdy bénh héo rii gbc mdc trang trén lac
¢ Uganda dya trén dic diém hinh thai
va lay nhiém nhén tao, ciing cho thiy
nam Sclerotium rolfsii 1a tdc nhan gay
ra bénh nay.

Hinh 2. LAy nhiém nam Sclectorium rolfsii trén cay khée theo quy tac Koch

3.3. Két qua giam dinh bénh héo rii gbc
méc tring hai lac & Quang Tri bang
sinh hoc phéan tir

12 mau bénh phéan lap d3 duoc dinh
danh 12 ndm Sclectorium rolfsii dya vao
hinh thai va quy tic Koch. Chung niam
QT4 dai dién cho 12 nhém nim dugc
chon dé xac dinh loai dua trén dit liéu

phan tir nham phyc vu cho cac nghién ctru
tiép theo. Két qua kiém tra tach chiét
DNA tong sb cho thdy ching ndm QT4 ¢o
DNA téng s6 hién thi vét sang trén thach
agarose 1% nhudm ethidium bromide.
Khuéch dai ving rDNA-ITS cua chiing
nam vé6i cip primer ITS1 va ITS4 thu
dugc mot doan DNA ¢6 chidu dai khoang
650bp (hinh 3).
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thap co chiéu dai 599 nucletoide (hinh 4).
Trinh tu nucleotide nay sau do duoc st dung
dé truy cap Ngan hang Gen (BLAST:
http://blast.ncbi.nlm.nih.gov/Blast.cgi).
Trén co s két qua twong dong véi cac
trinh ty ¢ san trong Ngan hang Gene, loai
ctia mau khao sat duge xac dinh. Két qua
cho thiy ching ndm QT4 c6 do tuong
déng 99.83% vé6i chang  Sclectorium
Hinh 3. Hinh dién di san pham PCR ving  Tolfsii SPL15001 (md s6: KY446394).
rDNA- ITS (M: 1kb DNA ladder) Nhu vay, véi do tuong cao voi loai
Fusarium oxysporum, c6 thé két luan rang
Trinh tu nucleotide ving ITS1 - 4 sau  chung QT4 dugc xép vao chi Sclerotium,
khi dugc hi€u chinh loai b6 cac doan chat luong  |03i Sclerotium rolfsii.

CCTGATTTGAGGTCAATGGTCAATATATGCACTTATATGCTAGATATATGCGCATGATTTTAT
AAGTAGTACATACAAGCTAGAATCCCCTTCCGGTATAGGCGTAGACATATTATCACACCAAC
CGTAGGCATTTCTACATGTCCTACTAATAGTTTTAAAGAGAGCCAGTCAGAATATACTCTAA
CCAGCAACTCTCACATCCAAGCCTTGACAAATACAAAAATTTGTAAGGTTGAGAATTTAATG
ACTCTCAAACAGGCATGCCCCTCGGAATACCAAAGGGCGCAAGGTGCGTTCAAAGATTCGA
TGATTCACTGGATTCTGCAATTCACATTACTTATCGCATTTCGCTGCGTTCTTCATCGATGCA
AGAGCCAAGAGATCCGTTGTTGAAAGTTGTATATTTTTAATTAAGAAAAACTTGTCAGAAAA
CAAAGTTTCAATATGAGATCGTTCTATGTAACATACAATAAGAGTTATATAGGGTAATCATA
GTTAGGATTTCTCCTGACTACAGTTGGTTCACAGGTGTATATATTATATAGCTCCAGAGTGTG
CACATGCAATATTCATTACCAGCACAACTCCTTCGCATA

Hinh 4. Trinh tw ving ITS cta chung ndam gay bénh héo rii géc méc trang hai lac

Da co cac Tlghle’n cu’u veé tac nhan gay 4. KET LUAN
bénh héo rii gdbc moc trang trén cay lac & ) .
Duya vao dac diém hinh théi, kha nang
gy bénh két hop véi phén tich trinh tu
nucleotide cua ving rDNA-ITS, tac nhéan
) o gy bénh héo rii gbc mdc tring tai Quang
g(?c moc trang trén cay lac tai nam hu}’én Tri 12 loai ndm Sclerotium rolfsii.
trong lac vung Karnataka, An B§ bang
phuong phap 1y nhi®m nhén tao va dinh  L07 cdm on: Nhom tdc gia xin chan thanh
cam on B¢ gido duc va dao tgo da cung
cap kinh thwc hién nghién ciru nay théng
qua dé tai “Nghién ciru va phdt trién ché
phdm vi sinh ¢6 hoat tinh enzyme cao
) - phong chong bénh héo rii trén cdy lac
thay do tuong dong vai loai S. rolfsii trong & khu vuc mién Trung” md soé:
dat 97,8%. CT-2022.09.DHH.04.

cac nudce trong khu vyc ciing nhu trén thé
gidi. Nghién ciru cia Hawaladar et al.,
2022 di xac dinh ndm giy bénh héo rii

danh phan tir. LAy nhiém 10 ching phan
lap trén ba giéng lac, két qua kiém chung
tuong ty nhu loai S. rolfsii. So sanh trinh
tu nucleotide vo1 co s& dir 1iéu NCBI cho
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ABSTRACT

Identification of the fungus causing southern blight disease of groundnut
in Quang Tri province

Southern blight disease has been considered as one of serious diseases in
groundnut growing areas in Quang Tri province. The result indicated that twelve fungal
isolates were collected from infected groundnut at five districts of Quang Tri province
growed well on PGA media under laboratory temperature and light conditions. The
hyphal of these isolates is white. Sclerotia begin to develop after 3 - 5 days of growth
when hyphae cluster together as a compact mass. After an initial white appearance, the
sclerotia quickly become dark brown, predominantly characteristic of Sclectorium sp.
Sequence analysis of the ITS region indicated that fungal isolate was Sclectorium rolsii.
The pathogenicity of above fungal isolates was conducted through the inoculation of
fungal conidia on L14 groundnut variety. The results showed that Sclectorium rolsii is
the causal agent of Southern blight disease in groundnut in Quang Tri.

Keywords: Arachis hypogaea, Southern blight disease, Scletorium rolfsii, Quang Tri.
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Hoi thao Qudc gia B&nh hai thyc vat Viét Nam Ian the 21 22/7/2022

NGHIEN CUU BAC BIEM SINH HOC VA BINH DANH NAM MBT6
PHAN LAP TU LA DAU TUONG NHIEM BENH PHAN TRANG

Tran Thi Hoa', Nguyén Thi Hong Ha',
Bui Phuong Thao', Tran Thi Truong?,
Pham Bich Ngoc"2, Chu Hoang Ha" 2, D6 Tién Phat" >
! Vién Céng nghé Sinh hoc,
Vién Han lam Khoa hoc va Céng nghé Viét Nam

2 Hoc vién Khoa hoc va Céng nghé,
Vién Han lam Khoa hoc va Céng nghé Viét Nam

® Trung tam Nghién ctru va Phat trién Cay dau dé,
Vién Khoa hoc N6éng nghiép Viét Nam

TOM TAT

Ndm phan tring la loai bénh nguy hiém trén ddu twong va cé thé lam giam ndng
sudt hat lén dén 60%. Su xdm nhiém cia nam phdn trcfng con tao co hdi cho cac nam
bénh co hoi khdc phdt trién va gdy hai dén sinh truéng, ndang sudt cia ddu twong.
Trong nghién citu ndy, chiing téi da dinh danh va phan tich dic diém sinh hoc cia
chung nam MPT6 dwoc phan ldp tw la ddu twong bi bénh phdn trcfng thu thdp tai Viét
Nam. Céc két qud vé ddc diém hinh thdi va vi hoc cing véi trinh tie vimg gen ITS cho
thdy chiing MPT6 thudc lodi ndm Cladosporium sp. va dwoc dat tén la Cladosporium
sp. MPTG6. Nhiét d¢ thich hop cho sinh truong ciia ching ndm nay la 22 - 32°C. Nam
Cladosporium sp. MPTG6 bj irc ché sinh truéng hoan toan & nhiét dé 37°C. Ching
Cladosporium sp. MPT6 cé kha ning dong héa da dang cdic nguon carbon nhuw
sucrose, D-glucose, D-maltose, D-sorbitol, mannitol, CMC va tinh bot nhung khong
hodc dong héa rdt kém dwong myo-inositol. Cdac nong dé muoi NaCl tir 0 - 11% khong
dnh hwong t6i sinh triweong va phdt trién cia ching Cladosporium sp. MPTG6. Pdy la
nguon thong tin hitu ich cho cdc nghién ciru tiép theo trong viéc phong trir bénh hai
trén cay ddu twong.

Tir khéa: Nam phan trang, ddc diém sinh hoc, MPT6, cdy ddu twong.

o ~ A [N A A A A ) -
1. DAT VAN DE ligu trong cong nghi¢p ché bién thic an
Pau tuong dugc coi 13 cay trong co gia sic va cung cap nguon thyc phim

cr e . X A s A n uan trong cho con ngudi. Thém vao do
gia tri cai tao dat tot, 1a nguéon nguyén qA N & N gu o S
cdy mam dau tuong con 1a mdt loai rau

Ngu6i phdn bién: Phan Thi Hong Thio quan trong duogc ti€u thu & nhiéu nudc
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chau A nhu Han Qudc, Trung Qudc va
Nhat Ban. O Han Qudc, hon 500.000 tin
mam dau nanh duoc tiéu thu hang niam
nhu mot loai rau trong sup, salad va cac
moén an phu (Hwang et al., 2004; Lee et
al., 2007; Zhang et al., 2010).

O Viét Nam nhu ciu tiéu thu dau
tuong ngay mot tang trong nhitng nam
gin day. Tuy nhién, ning sut du tuong
ctia Viét Nam con thap so voi nhiéu quéc
gia trén thé gi6i. Theo thong ké cua Tong
cuc Théng ké, B Nong nghi¢p va Phat
trién nong thon, mic du cay dau twong co
thi truong ti€u thu 16n, song tir ndm 2011
dén nay, dién tich dau twong trong nudc
c6 xu hudng giam dan, tir 181.000ha
xudng con chua day 120.000ha. Bén canh
d6, trong khi ning suat dau twong binh
quéan cua thé giGi dat 25 ta/ha thi nudc ta
van chi khoang 14,3 ta/ha. biéu nay co
thé do nhidu nguyén nhan khic nhau,
nhung trd ngai 16n nhat dbi véi canh tac
dau tuong & nude ta van 1 tac dong cia
sau bénh hai. Viét Nam co6 khi hau nhiét
déi gié mua véi nén nhiét 4m cao, day 1a
diéu kién khi hau thuén loi cho céc loai
bénh hai nguy hiém trong d6 c6 bénh ndm
phan tring. Bénh phan tring xuét hién va
gay hai ngay tur thoi ky cay con véi cac
triéu chtng 14 kho chay va dé rung. Lép
phin tring c6 thé lan rong va bao phu
trén ca than, canh va hoa khi cAy nhiém
bénh nang (Trﬁn Thi Truong va cong su,
2015; 2017). Trong nghién ctru ciia Tran
Thi Hoa va cong sw (2020) tai Viét Nam
da phan lap dugc 4 loai nAm phan tring
khac nhau la MDbT2, MDbT4, MDT5 va

MDT6. Cac ching ndm nay déu cé doc
tinh cao khi lay nhiém trén 1a dau tuong
trong diéu kién in vitro va trén cdy dau
twong & giai doan 14 ngay tudi. Dic biét
ching MPT6 ¢6 doc tinh manh nhit va
gy chét toan bd cac ciy dau twong lay
nhim chi sau mot tuan. Trong nghién
ctru nay, ching t6i tién hanh dinh danh va
phan tich mot s6 dic diém sinh hoc cua
chung MPT6 dé cung cép thém thong tin
vé loai nim bénh nay.

2. VAT LIEU VA PHUONG PHAP
2.1. Vat liéu

- Chung ndm MPT6 dugc phan lap tir
14 dau twong nhiém bénh phan tring 90
ngay tudi duoc thu tir nha ludi cia Trung
tdm Nghién ctru va Phat trién Cay dau do,
Vién Khoa hoc Nong nghiép Viét Nam
(hinh 1). Hién nay, chung dugc luu git
tai Phong Cong nghé té& bao thuc vat,
Vién Cong nghé Sinh hoc.

2.2. Phuwong phap
2.2.1. Nhin dign chiing nim théng qua

dic diém hinh thdi va dic diém vi hoc
can thiét

- Quan sat dic diém hinh thai khudn
lac: Sau khi phan lap, mau ndm duogc
quan sat bang mét thuong va kinh hién vi
theo phuong phap cua Klich (Klich,
2002). Cac chi tiéu quan sat gdbm: Hinh
dang, kich thudc, dang mat, dang mép
khuén lac, mau sic hé sgi, mau sdc mat
dudi, giot tiét, sic t6 khuéch tan ra méi
truong PDA.
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Mat trwéc

Mat sau

Hinh 1. Mét trwéc va mit sau la dau twong nhiém bénh phan trang

- Quan sat cac dic diém vi hoc dudi
kinh hién vi quang hoc: Quan sat ciu tao
soi ndm (co hay khong co vach ngin,
hinh dang va mau sic) va bao tir nim
(hinh dang, kich thudc va mau sic).

2.2.2. Dinh danh nidm bing phuwong
phap sinh hoc phan tw

- Tach chiét DNA téng s6 ciia nim:
Nam dugc nudi ciy trén moi truong PDA
(Potato Glucose Agar), pH (6 - 7) trong 3
ngay & diéu kién nhiét do 25 - 28°C. Thu
soi ndm va tach chiét DNA theo phuong
phap CTAB (Tran Nhan Diing, 2011).

-\Vung ITS - rDNA dugc khuéch dai
bang phan tmg PCR st dung cip moi
ITS1 (forward): 5’-
TCCGTAGGTGAACCTGCGG-3° va
ITS4 (reverse): 5’-
TCCTCCGCTTATTGATATGC-3’. San
phém PCR dugc tinh sach va giai trinh tu
theo phuong phap Sanger. Trinh ty vung
ITS dugc phan tich v6i ngudn dir liéu trén
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ngan hang gene NCBI dé xac dinh loai
clia mau nim khao sat.

2.2.3. Nghién ciru mét sé dic diém sinh
héa ciia chiing nam

- Hoat tinh cac enzyme cellulase,
amylase va protease cua ching nim
nghién cuu dugc xac dinh dua trén kha
nang tao vong phan giai thong qua
phuong phap nhuém mau bang dung dich
lugol trén dia thach chua cic co chat
tuong ung 1a CMC, tinh bt va casein voi
nong do 0,2% (William, 1983). Kha niang
dong hod ngudn cacbon ciia ching nim
dugc quan sat trén trén moi truong co bd
sung 1% cac ngudn carbon khac nhau.

- Anh huong cua diéu kién nudi cay
dén kha nang sinh trudng cia nim duoc
danh gia trén moi truong co s¢ PDA voi
cac thdng sb diéu chinh: nhiét d6 (22°C,
25°C, 29°C, 32°C, 35°C va 37°C), pH moi
truong (4 - 11) budc nhay 1,0 va mudi
NaCl (0, 1, 3, 5, 7, 10, 11%), kha nang
chiu axit (Stanley and Holt, 1989).
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3. KET QUA VA THAO LUAN

3.1. Hinh thai va dic diém vi hoc ciia
nam MDT6

Trén mdi truong thach PDA, duong
kinh khuén lac nim dat 25 - 30mm sau 5 -
7 ngay nudi cdy ¢ 25° C. Khuan lac ndm
¢6 mau xanh réu ddm, mit khuan lac hoi
nhd 1én, soi khuéan ty khi sinh ngin min,
mép khuén lac co vién tring nga. Mit
dudi, khuan ty co chat mau xanh den (hinh
2). Quan sat duéi kinh hién vi quang hoc
d6 phong dai 400 lan cho thdy soi ndm
phan nhanh, chudi bao tir dai phan nhanh
mong manh (hinh 3). Trong nghién ciru
cia Deshmukh va dong tic gid,

Cladosporium 1a mot chi nim c6 khuan
lac mau xanh 6 liu dén nau hodc den va c6
cac bao tir sic td sAm dugc hinh thanh
trong chudi don gian hoic phan nhanh
(Deshmukh et al., 2005). Theo mo6 ta cua
Barron, hau hét cac loai Cladosporium déu
¢6 chudi bao tir rit mong manh, nén viée
quan sat bang kinh hién vi 1a cuc ky kho
khin dé cac chudi bao tir duge bao tdn
nguyén ven (George L, Barron, 1968). Véi
cac dac diém hinh thai thu dugc chung t6i
nhan dinh, chung nim MBT6 mang cac
dic diém dic trung coa chi ndm méc
Cladosporium. Tiép theo, chung toi st
dung céc chi thi phan tir dé kiém ching va
dinh danh loai ciia mau ndm nay.

Mat trwéc

Mat sau

Hinh 2. Mit treéc va mét sau nam MDT6 trén méi trwong PDA, 25°C, 7 ngay

Cubdng sinh bao t&

Hinh 3. Cuéng sinh bao tlr nAm MBT6 quan sat & vat kinh 40X
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3.2. Pinh danh nAm MPT6 bang phén
tich trinh ty vuang ITS

Trinh ty ving ITS cta nim MDT6
thu duoc c6 kich thude 594 bp. Két qua
so sanh v&i co s& dir liéu trén Genbank
(NCBI) bang cong cu BLAST cho thiy,
vung trinh ty ITS cua nadm MDT6 c6 do
tuong ddng 100% véi trinh ty cua ching
Cladosporium sp. KPMB28 (MK518423.1)
va c6 mirc twong dong (98,36 - 98,9%)
v6i cac ching nidm khac thudc chi
Cladosporium (bang 1). Két hop gitra két
qua quan sat cic dic diém hinh thai va
phan tich trinh ty ving ITS cho thay,
chung nidm MDT6 thu thap trén mau dau
trong mic bénh phan tring cua Viét Nam

thudoc chi Cladosporium va dugc chung
toi dat tén la Cladosporium spp. MDPT6.

Két qua nay phu hop véi nghién ciru
trude day vé viée phat hién mot sd loai
nim c6 kha ning xuit hién trén cac mau
bénh phén tring nhu Ampelomyces spp,
Tilletiopsis spp., Cephalosporium spp.,
Cladosporium spp. hoac Trichothecium
spp. (Kiss et al., 2003). Nhiéu loai
Cladosporium ciing duoc duoc tim thiy
trén cac mau thyc vat song va chét hay ky
sinh trén cac loai ndm khac (Khan M et
al., 2016). Mot s6 loai Cladosporium
cling 12 mam bénh dém den trén ngii cdc,
bénh ghé & cdy ho bau bi va ddm nau trén
I4 ca chua (Rafat Ogorek et al., 2012).

Bdng 1. So sanh trinh tw viing ITS ciia ndm MPT6 véi cic chiing nidm khdc
trén Ngan hang Genbank

STT Loai so sanh trén Genbank Do twong ddng (%) Ma sé
1 Cladosporium sp. KPMB28 100 MK518423.1
2 Cladosporium cladosporioides 89FEB 98,90 MW723859.1
3 Cladosporium cladosporioides 43DEC 98,63 ON712453.1
4 Cladosporium cladosporioides 42DEC 98,63 ON712452.1
5 Cladosporium cladosporioides 41DEC 98,63 ON712451.1

3.3. Mot s6 dic diém sinh hoc cia
chiing nAim MPT6

Chung nidm Cladosporium sp. MPT6
sinh truong tot & dai nhiét do tir 22 - 32°C
sau 5 ngdy nudi cdy. Nam phat trién yéu
& 35°C va khong sinh truéng & 37°C
(bang 2 va hinh 4). Nam Cladosporium
sp. MDPT6 c6 kha nang dong hoa dugc
mot s6 carbon nhu: sucrose, D-glucose,
D-maltose, D-sorbitol, mannitol, CMC,
tinh bot nhung khong ddong héa duoc
Myo-inositol. O dai pH moéi truong (4 -
11) budc nhay 1,0 ghi nhan chung nim
sinh trudong tét & pH (6 - 11), dai pH (4
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- 5) chiing sinh trudng rat yéu. Kiém tra
kha ning sinh axit sau 5 ngdy nudi cay,
pH gan nhu khong thay doi.

O nong d6 mudi NaCl tir 0 - 11%
khong ghi nhan anh hudéng t61 sinh
truong  phat  trién  cua  chung
Cladosporium sp. MPT6 (bang 2). Két
qua nay phu hop véi nghién ciru trudc
day ghi nhan cac loai Cladosporium
thuong chiu duoc ap luc tham thau cao va
phat trién dé& dang trén moi trudng cod
chtra glucose hodc NaCl & nong do cao
(Deshmukh et al., 2005).
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Bing 2. Pdc diém sinh Iy, sinh héa ciia ndm MPT6

STT Pic diém MDbTé6

Sucrose, D-glucose, D-maltose, D-sorbitol, mannitol,

1 Kha ndng ddng hoa s
& néng dong hoa CMC, tinh bdt. Khéng ddng hoa myo-inositol

2 Sinh axit Khéng
22-32°C
3 Nhiét do 35°C phat trién yéu

37°C khéng phat trién

Khéng sinh cac enzyme ngoai bao: amylase, cellulase,

4 Kha nang sinh enzyme ngoai bao

protease
5 Néng d6 mubi (%NacCl) 0 - 11%: Phat trién tbt
6 pH Thich hop pH (6 - 11)

o (o] 0
22 C, 5d 25 C, &d 29 C, 5d

0 o 0
32 C,5d 35C,5d 37 C,5d

Hinh 4. Téc dd phat trién ctia nAm Cladosporium sp. MPT6
& cac diéu kién nhiét doé khac nhau sau 5 ngay nudi cay trén méi trwong PDA

4. KET LUAN maltose, D-sorbitol, mannitol, CMC va
tinh bot va sinh truong tét & ndng do mudi

Dua vao cac dic diém hinh thai va két NN
Ja v : v khao sat tr 0 - 11%.

qua phan tich trinh tu vung ITS, chung
nam MDPT6 duoc xac dinh thudc loai 757 cim on: Kinh phi nghién ciru dwoc hé

Cladosporium sp. Ching nam ndy sinh . 15 B i Nha meée NAFOSTED ma
5 A, o N e ‘A AN 0 7 :
truong tot ¢ dai nhiét do tr 22 - 32°C, ¢0 4 106.03 - 2019.11.

kha ning dong hoa sucrose, D-glucose, D-
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ABSTRACT

Species identification and analysis of biological characteristics
of fungal strain MDT6 isolated from infected powdery mildew soybean leaves

Powdery mildew is a serious disease that could reduce soybean yield by up to
60%. The infection of powdery mildew fungus also provides opportunities for other
harmful fungi to develop and affect host plants. In this study, we identified and
analyzed the biological characteristics of the fungal strain MDTG6 isolated from
powdery mildew infected soybean leaves in Vietnam. The data of morphological and
microbiological characteristics along with ITS sequence showed that MDT6 belonged
to Cladosporium sp. and was named Cladosporium sSp. MDT6. The optimal
temperature for growth and development of this fungal strain is from 22 to 32°C. The
growth of Cladosporium sp. MDT6 was completely inhibited at 37°C. The MDT6
strain was able to assimilate various carbon sources such as Sucrose, D-glucose,
D-maltose, D-sorbitol, mannitol, CMC, and starch, but poorly assimilated Myo-
inositol. NaCl at concentrations from 0 toll% showed no effect on the growth and
development of Cladosporium sp. MDT6. These results are valuable for further
studies in disease control and management in soybean.

Keywords: Cladosporium, biological characteristics, MDT6, powdery mildew, soybean.
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CUA NAM Pyricularia oryzae VA VI KHUAN Erwinia sp.
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' B6 mén Béo vé thuc vét, Vién Lua dong bang séng Ctru Long
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TOM TAT

Cay trong trong hé sinh thdi néng nghiép la muc tiéu cia nhiéu tac nhdn gdy bénh,

dong nhiém co thé xay ra thuwong xuyén va do la van dé quan trong can xem xét. Nghién

citu nay cho thay khi co sw nhiém kép hai tac nhan nam dao on P. oryzae va vi khudn

gdy bénh théi géc Erwinia Sp. thi sé lam ting cdc triéu chitng bénh va lam giam sw phat

trién cua cdy lua so voi nhiém don tung tac nhan.

Tir khéa: Bénh dao 6n, nam P. oryzae, bénh thoi goc, vi khudn Erwinia sp.

1. DPAT VAN DE

Trong nhitng nam gan day, do anh
hudng cta bién doi khi hau két hop véi
tham canh cao bénh hai laa tr¢ nén phirc
tap va khé quan 1y hon, nhét 1a khi c6 su
nhiém cung lac nhiéu loai tic nhan giy
bénh. Bénh dao dn do nim Pyricularia
oryzae gay hai duoc ghi nhan phan b
rong & hau hét cac qudc gia trong lda trén
thé gigi, hang nam bénh dao 6n gy thiét
hai ning suat tir 15 - 30% (Wilson va ctv.,
2009; Ashkani va ctv., 2015; Sakulkoo va
ctv., 2018) va trong diéu kién thuan loi
bénh nay c6 thé lam thiét hai ning suat
100% (Musiime va ctv., 2005).

Nguoi phan bién: TS. Nguyén Thi Ngoc Tric
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Bénh thdi gbéc laa do vi khuin
Erwinia sp. gy ra, dugc phat hién dau
tién ¢ Shizuoka Nhat Ban nam 1977
(Got0,1979), & Trung Qudc nam 1980
(Lui va Wang, 2004), gan ddy bénh moi
xudt hién ¢ dong bang séng Ciru Long
(PBSCL) va gay hai nghiém trong trong
giai doan phat trién dau ctia ciy lua. Bénh
thdi gdc lay lan nhanh khi két hop voi
bénh dao 6n l1am cho céa rudng bi chay rui
(Pham Van Kim, 2015).

Nghién ctu nay thwyc hién nham
danh gia muac dd thiét hai khi c6 su
nhiém kép nim Pyricularia oryzae (gay
bénh dao 6n) va vi khuan Erwinia sp.
(gay bénh thdi gdc lua) trong diéu kién
nha ludi.


mailto:nganvo1274@gmail.com
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2. VAT LIEU VA PHUONG PHAP
2.1. Vit liéu

- Gibng lba dugc su dung trong
nghién ctru nay la gibng OM7347 man
cam v&i bénh dao 6n va thdi géc lua.

- Ngudn bénh dao 6n: Ching nim
P. oryzae (P0.CT) dugc phan 1ap tr mau
bénh dao 6n thu thap tai Cén Tho.

- Ngudn bénh thdi gbc lua: Ching vi
khuan Erwinia sp E.CT3.0 la ching giy
bénh théi géc manh nhét dugc chon tur
cac chung vi khuan Erwinia sp. Thu thap
tai Can Tho.

2.2. Phwong phap

Thi nghiém duoc thyc hién tai nha
ludi BO mon BVTV- Vién Lua BDBSCL,
b tri theo thé thirc hoan toan ngau
(CRD), 6 nghiém thtrc, 4 lan lip lai.

Bdng 1. Cac nghiém thac caa thi nghiém

Nghiém thiec Giai doan lay nhiém bénh nhan tao
T1 Lay nhiém ndm P. Oryzae (Po.CT) khi cay Ita 15 ngay tudi
T2 Lay nhiém vi khuan Erwinia sp. (E.CT3.0) khi cay lua 15 ngay tudi
T3 Lay nhi(iam ndm P’o.CT khi cay lGa 15 ngay tudi ’
Lay nhiém vi khuan E.CT3.0 khi cay lua 22 ngay tudi
T2 Lay nhi(iam vi’khuén E.CT3.0 khi cay lua 15 nqéy tudi
Lay nhiém nam Po.CT khi cay lua 22 ngay tudi
T5 Lay nhiém ndm Po.CT va vi khuan E.CT3.0 khi cay lta 15 ngay tubi
T6 Déi chirng — khéng lay nhigm

* Cdc bwoc thuc hiégn:

- Chuan bi cay lda: Hat lia giéng
OM734 dugc ngam 36 gio va u trong 24
gio, sau do gieo trén khay c6 dién tich 25
x 35cm véi mat @6 30 hat/khay.

- Chuan bj dat: Pat duoc lay tir nén
dat ruong trong lGa, thanh trang hai lan ¢
nhiét do 121°C trong 1 gio, cho dat vao
2/3 khay.

- Nhan ngudn nam P. oryzae (Po.CT)
va vi khuan Erwinia sp.(E.CT3.0):

Nam P. oryzae dugc nudi cdy nhan
tao trén moi truong RSA & 25°C trong 7
ngay, i & 22°C trong diéu kién tdi, loai bo

phan soi ndm va chuyén sang diéu kién
sang lién tuc trong 48 gio, pha dich huyén
phu nidm chira 10° bao ti/ml bao tir su
dung liy nhiém nhan tao. Vi khuan
Erwinia sp. dugc nudi trén YP ¢ nhiét do
28°C trong 48 gio, pha dich huyén phu vi
khuén chira 108 cfu/ml st dung 14y nhiém
nhan tao.

- Lay nhiém nhan tao bénh trén cay
lta: Cay lna o 15 ngay tudi duoc lay
nhiém bénh dao 6n bing cach phun bao
tur 1én tan 14 (VO Thi Thu Ngan, 2010) va
lay nhiém vi khuan bang cach cham kim
¢6 nhing dich vi khuan vao phan be ¢ sat
géc lua (Trﬁn Thi Nam Ly, 2016), luong
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huyén phu con lai cho tryc tiép vao khay
[Ga (50 ml/khay).

Céac nghiém thue T3, T4 va T5 dugc
lay nhiém bénh dao 6n bang cach phun
1én tan 14 50ml huyén phu nim/khay va
lay nhi®m vi khuan véi luong huyén phu
50 ml/khay.

* Ghi nhan cac chi tiéu va cong
thire tinh:

Panh gia dién bién bénh ¢ 7, 14 va
21 ngay sau khi lay nhiém tac nhan cudi.

= Ty l¢ la bénh dao on:

Ty 1 14 bénh (%) = (SO 14 bénh/tong
s0 la quan sat) x 100.

= Ty 1é choi bénh thoi goc:

Ty 18 choi bénh (%) = (SO choi
bénh/tong s chdi quan sat) x 100.

= Ty Ié choi chét:

Ty 1& choi chét (%) = (SO choi
chét/tong so choi quan sat) x 100.

« Kha ndng phuc hoi:

Ty 1& chdi khoe (%) = (S6 chdi
khoe/tong s6 choi quan sat) x 100.

Cong thuce tinh AUDPC:

AUDPC = [(Yi+1+Yi)/2][ Xi+1— Xi)

i=1
Yi = % dién tich 14 bi bénh ¢ i" lan
danh gia
Xi = s ngay o i"™ 1an d4nh gia
n = tong s lan danh gia

2.3. Xir Iy s6 liéu

Tt cac s6 liéu thi nghiém s& duoc xir ly
bang chuong trinh Excel va phan tich théng
ké bang chuong trinh SPSS version 20.

3. KET QUA NGHIEN CUU

3.1. Dién bién bénh dao 6n khi cé su
nhiém kép ciia nim P. oryzae va Vi
khuén Erwinia sp.

Bdng 2. Ty 1& bénh dao 0N khi cé sw nhiém kép ciia ndm P. oryzae
va vi khudn Erwinia Sp

Ty Ié bénh dao 6n (%)

Nghiém thirc AUDPC
7 NSC 14NSC 21 NSC
T1. Lay ndm Po.CT & 15 ngay tubi 50,0° 65,0° 68,0° 868,0°
T2. Lay vi khun E.CT3.0 & 15 ngay tudi 0,0° 12,0° 15,0 136,5°
'!'3. Lay ‘nasz.’o.CT & 15 ngay tudi va vi khuan E.CT3.0 47,0° 65,0° 85,0° 917,02
& 22 ngay tudi
'!'4. Lay vi khlZJ_an trwdc & 15 ngay tudi va lay nhiém nam 40,0d 58,0b 80,0b 826,0°
& 22 ngay tudi
T5. Lay ndm Po.CT va vi khudn E.CT3.0 & 15 ngay tudi  43,0° 60,0° 85,0 868,0"
T6. Bbi chirng (Khéng lay bénh). 0,0° 0,0 0,0° 0,0°
ML’I"C y nghra ** *% *%* *%
CV (%) 1,7 2,4 2,5 2,0

Ghi chd: Sé liéu duoc chuyén ddi sang Arsin +/x khi thdng k&, cac trung binh trong cling mot cot duoc
theo sau béi nhitng ky tu giong nhau thi khac biét khong c6 ¥ nghia & mac 5% trong phép thir Duncan;

NSC: Ngay sau khi lay nhiém bénh.
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Két qua bang 2 cho thdy, ¢ thoi diém
7 va 14 ngay sau lay tac nhan cubi (NSC)
thi ty 16 bénh dao 6n xuit hién & céc
nghiém thic bi nhiém kép hai tdc nhan
ndm Pyricularia oryzae va vi khuan
Erwinia sp. tir T3 - T5 thi s& thip hon
hoic bang nghiém thtc T1 chi nhiém
nam Pyricularia oryzae.

Pén thoi diém 21 ngay sau khi lay
nhiém tac nhan cubi: Ty 1€ bénh dao 6n
xuét hién trén ba nghiém thuic nhiém kép
nam va vi khuan: T4 (80,0%), T3 va T5
chiém ty 1 (85,0%) cao hon va khac biét
c6 y nghia & muc 5% so voi nghiém thure
T1 (68,0%) chi nhiém nam.

AUDPC & cac nghiém thirc nhiém 2
tac nhan nim va vi khuan (T3, T4 va T5)
gin bang hoic cao hon so véi AUDPC
ctia nghiém thtrc chi nhiém nam (T1).

Céac nghiém thirc nhidm nim trudc
hodc cing lac v6i nhiém vi khuan (T3 va
T5) thi s€ c6 ty I¢ bénh dao 6n cao hon
nghiém thirc nhiém khuan trudc va nhiém
nam sau (T4).

3.2. Dién bién bénh théi goc khi co sw
nhiém kép cia nim P. oryzae va vi
khuéan Erwinia sp.

O thoi diém 7 NSC: Ty 1é nhiém
bénh thdi géc c6 su khac bi¢t gitia cac
nghiém thuc, trong d6 nghiém thuc bi
nhidm hai tic nhan ndm Pyricularia
oryzae va vi khuan Erwinia sp.T3 thap
hon ty 1&¢ & nghiém thtrc T2 chi nhiém vi
khuan. Con hai nghiém thirc nhiém hai
tac nhan ndm va vi khuan T4 va T5 thi ¢6
ty 1& bénh thdi gbc cao hon nghiém thirc
T2 (bang 3).

Bdng 3. Ty 1 bénh théi géc khi cé sw nhiém kép
cia nam P. oryzae va vi khudn Erwinia sp.

Ty Ié bénh théi géc (%)

Nghiém thirc AUDPC
7NSC  14NSC 21NSC
T1. Lay ndm Po.CT & 15 ngay tubi 0,0° 5,1° 4,9° 52,8°
T2. Lay vi khudn E.CT3.0 & 15 ngay tudi 30,0 42,2° 60,3° 611,4°
'!'3. Lay ‘nasz.’o.CT & 15 ngay tudi va vi khuan E.CT3.0 18,6° 52,3 87,9b 738,8°
& 22 ngay tudi
'!'4. Lay }/I khli_an trwdc & 15 ngay tudi va lay nhiém nam 33,9ab 73,713 86,1b 936,0b
& 22 ngay tudi
T5. Lay nAm Po.CT va vi khuédn E.CT3.0 & 15 ngay tubi 37,5% 81,9% 89,82 1019,1°
T6. Déi chirng (Khong lay bénh) 0,0° 0,0 0,0° 0,0’
ML’PC y nghra *% *% *% *%
CV (%) 13,3 5,3 2,5 5,8

Ghi chi: S6 liéu duoc chuyén ddi sang Arsin /x khi théng ké, cac trung binh trong cling mot cot dugc
theo sau bai nhitng ky tu giéng nhau thi khac biét khong cé y nghia & muc 5% trong phép thir Duncan.

NSC: Ngay sau khi lay nhiém bénh.
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O céac giai doan 14 va 21 NSC: Ba
nghiém thirc c6 sy x4m nhiém kép ca hai
tac nhan ndm Pyricularia oryzae va vi
khuan Erwinia sp. 1a T3, T4 va T5 co ty
1¢ nhiém bénh thdi gbc cao khac biét c6 ¥
nghia so v&i nghiém thuc T2 chi ching vi
khuan. Ty 1¢ bénh thdi gdc thé hién cao
nhit & cac nghiém thirc nhiém hai tac
nhan chiém ty 18 1an lugt 13 T4 (86,1%),
ké dén 1a T3 (87,9%) va cao nhit la
nghiém thuac TS5 (89,8%) cao hon ty 1€
bénh ¢ nghiém thtc chi chung vi khuan
T2 (60,3%) (bang 3).

AUDPC & cac nghiém thic nhiém
nam va vi khuan (T3, T4 va T5) thi cao
hon va khéac biét c6 ¥ nghia thong ké so
v6i nghiém thirc chi nhiém vi khuan (T2)
(bang 3).

Céac nghiém thirc nhiém nam trudc
hodc cung lic v6i nhiém vi khuan (T3 va
T5) thi s& co ty 1& bénh thdi gbc cao hon
nghiém thirc nhiém khuan trude va nhidém
nam sau (T4) & 2INSC.

3.3. Ty 1 chdi chét gbc khi cé sw nhiém
kép ciia nam P. oryzae va vi khuén
Erwinia sp.

Ty 1& chdi chét xuét hién & ba nghiém
thirc c6 su xam nhiém kép ca hai tdc nhén
ndm Pyricularia oryzae va vi khuan
Erwinia sp. 1a T3, T4 va T5 rét cao, khac
biét so voi nghiém thirc chi nhiém nim
T1 hodc chi nhiém vi khuan T2.

O 14 ngay sau khi lay nhiém bénh
thdi gbc ty 1& choi chét & cac nghiém thirc
nhiém hai tac nhan nim va vi khuan lan
luot 1a T3 (35,1%), T4 (40,3%) va TS
(45,8%) cao hon ty 18 chdi chét ¢ hai
nghiém thic chi ching vi khuan T2
(28,9%) va nghiém thuc chi chang nam
T1 (32,3%). O 21 ngay sau khi 1ay nhiém
bénh ty 1& chdi chét xudt hién & ba
nghiém thirc nhiém 2 tac nhén thi rat cao
nhét 13 cac nghiém thuc bi nhiém nim
dao 6n trudc véi ty 1& lan luot 1a T4
(86,1%), T3 (87,9%) va T5 (89,9%) cao
hon nghiém thirc T2 (60,3%) chi nhiém
vi khuan va nghiém thirc T1 (69,1%) chi
nhiém nam (hinh 1).

B 14NSC
100 +
90 -
80 -
70 -
60 -
50 -
40 -
30 -
20 -
10 -

69,14
60,28

32,25 28 86 35,12

Ty lé chdi chét (%)

87,93

2INSC

40,29 4_5_’_8_5

0,00 0,00

Tl T2 T3

T4 T5 T6
Nghiém thirc

Hinh 1. Ty Ié chéi chét xuéat hién & cac nghiém thirc
& 14, 21 ngay sau lay nhiém vi khuan Erwinia va 21, 28 ngay sau lay nhiém P. oryzae (Po)

Trong do: T1. LAy nhiém Po; T2. Lay nhiém Erwinia; T3. LAy nhiém Po trwdc va Erwinia sau;
T4. Lay nhiém Erwinia trwéc va Po sau; T5. Ly nhiém Po va Erwinia cung ldc;
T6. Dbi chirng (Khéng lay bénh -cay khée)

180



V6 Thi Thu Ngan va ctv.

3.4. Kha ning phuc hoi ciia ciy lia khi
¢6 suw nhiém kép ciia nam P. oryzae va
vi khuén Erwinia sp.

Ghi nhan két qua ¢ ba nghiém thirc
khi ¢6 sy nhiém kép ca hai tac nhan nim
Pyricularia oryzae va vi khuan Erwinia
sp. thi kha ning phuc hdi rat thip, nghiém
thic T5 o ty 1& cAy khoe thap nhat

10,2%, ké dén 1a nghiém thic T3 chiém
ty 16 12,1% va nghiém thic T4 c6 ty 18
cay khoe 13,9%. Nghiém thuc T1 chi
nhiém nidm Pyricularia oryzae c6 ty 1¢
cay khoe 30,9%, nghiém thirc T2 nhiém
vi khudn Erwinia sp. co ty 1& cay khoe
39,7%, nghiém thirc T6 c6 ty 1¢ cay khoe
cao nhat 100% (hinh 2).

120 -
100 -
80 -
60 -
40 | 30,880

khoe (%)

39,722

é cay

20

Tyl

12,074

100,00

13,914 10,218

0 T T

T1 T2 T3

T4 5 T6
Nghiém thirc

Hinh 2. Kha nang phuc héi ctia cay lGa khi cé6 sw nhiém kép
ctia ndm P. oryzae va vi khuan Erwinia sp.

Khi cay lGa bi nhiém cung ltc hai tac
nhan ndm P. oryzae va vi khuan Erwinia
sp., bénh dao 6n va thdi gbc s& thé hién
ning hon, ty 1& chdi chét cao hon va kha

ning phuc hoi thip hon khi nhidm riéng
tung tdc nhan, dac biét khi cay lua bi
nhiém bénh dao 6n trudc.

Hinh 3. Kha nang phuc héi ctia cay lGa & cac nghiém thirc cta thi nghiém
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4. KET LUAN VA DE NGHI

- Sy nhiém kép cta ndm Pyricularia

oryzae va vi khuin Erwinia sp. 12 nguyén
nhan lam cho bénh tré nén nang hon, ty 1¢
bénh dao 6n tang 18 - 25% va ty 1€ bénh
thdi gbc ting 43 - 49% so v6i nhiém don.

- Kha ning phuc hdi cia cdy thip

khoang tir 10,2% dén 13,9%.

- P& nghi nghién ctru nay tiép tuc thuc

hién ¢ di€u ngoai dong.
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ABSTRACT

Evaluation of co-infection of Pyricularia oryzae and Erwinia sp.
on rice under greenhouse conditions

Plants in agro-ecosystems are the target of a multitude of pathogenic microbes, co-
infection could be frequent, and consequently important to consider. This study revealed
that simultaneous infection of fungal rice blast Pyricularia oryzae-rice foot rot
bacterium Erwinia sp pathogens leads to increasing disease symptoms and reducing the

Keywords: Rice blast, Pyricularia oryzae, rice foot rot, Erwinia sp.
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TOM TAT

Tur thang 10 nam 2021, mot logi bénh rung la méi dwoc phat hién trén mot $6 vieon

cdy cao su tai tinh Pong Nai, Binh Phuéc, Lam Dong, Pdk Néng. Triéu chitng bénh rit

giong véi bénh Pestalotiopsis (Circular Leaf Spot Disease) tai cdc nwéc trong cao su 6

chdau A. Két qua nghién civu nay cho thdy rang bénh Rung ld dom tron trén cdy cao su &

Pong Nai va Binh Phiéc do phire hop nam Pestalotiopsis sp., (Neopestalotiopsis Sp.,)

va Colletotrichum sp., gdy ra.

Tix khéa: Bénh Rung ld dom tron, Cdy cao su, Colletotrichum sp., Neopestalotiopsis

sp., Pestalotiopsis Sp.

1. DAT VAN BE

Tu thang 10 nam 2021, mot loai
bénh rung 14 mdi dugc phat hién trén
mot sb vudn cdy cao su tai tinh Pong
Nai, Binh Phudc, Lam Béng, Pik
N6éng. Triéu ching bénh dé nhan
dién nhat 1a dang “dém tron” trén
phién 14, vét bénh mau nau sam dén
den, kich thuéc ddém tron khoang
3mm - 10mm. Buéc dau ghi nhéan
triéu ching bénh méi1 duoc phat hién
trén cdy cao su & Viét Nam rat gidng

Nguoi phan bién: TS. Pham Puc Toan

véi bénh Pestalotiopsis (Circular Leaf
Spot) dang bung phat thanh dich tai cac
nudc trong cao su & chau A. Cho dén nay,
cac nha nghién ctu bénh cay trong Hiép
hoi Nghién ctru va Phat trién Cao su
Quéc té (International Rubber Research
and Developmen Board) van chua thong
nhit vé tac nhan chinh giy bénh do trén
cung mot vét bénh c6 thé ton tai nhiéu chi
ndm nhu: Colletotrichum, Pestalotiopsis,
Neopestalotiopsis. Vi vay, viéc xac dinh
tac nhan giy bénh “Rung 14 dém tron”
maoi phat hién trén cdy cao su ¢ Viét Nam
1a can thiét.
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2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vat lidu

Mau 14 bi bénh véi triéu ching dic
trung duogc thu thap trén vuon cay cao su
nhiém bénh tai tinh Déng Nai va Binh
Phudc. Mau bénh dugc bao quan trong
tai gidy va dé ¢ nhiét do 5°C cho dén khi
su dung.

Moi truong nudi cdy: WA (Water
agar), PDA (Potato Dextrose Agar).

Nguoén nam don bao tir duoc phan lap
tir mau 12 bénh co triéu ching bénh dom
tron thu thap dugc tai Pong Nai (30 mau)
va Binh Phudc (10 mau).

Mau 14 sach bénh giai doan tur 20 - 25
ngdy tudi cta cdy cao su dong vo tinh
RRIV 124. Cay cao su con 3 tang l4,
dong vo tinh RRIV 124 dugc trong trong
nha ludi.

Céc thiét bi dung cu can thiét cho thi
nghiém nudi cay trong phong thi nghiém.

2.2. Phuong phap nghién ctru

2.2.1. Xac dinh tic nhdan gdy bénh theo
dic diém hinh thdi ndm

Phdn Idp ndm bénh: B phan nhiém
bénh trén 1a dwoc cat thanh nhing manh
nhé (1,5mm? - 2mm?) tai vi tri tiép giap
giita md bénh va mé khoe, rira 3 1an bang
nuée cat vo trung, ngdm vao dung dich
khtr trung HgCl, 0,1% hoac NaOCI 0,1%
hodc ethanol 80% trong 1 phut, v6t ra rua
lai 3 1an bang nuéc cat vo trung. Pat vao
dia petri chua 25ml moéi truong WA
(Water agar) nudi cdy ¢ nhiét do 28°C.
Sau khi tan ndm phat trién, tién hanh cay
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chuyén sang mai truong PDA va tach don
bao tir dé tao ngudn nam thudn.

Phén Idp don bao tir: Cac maiu ndm
dugc phan 1ap don bao tir bang dung dich
chtra bao tir thu dugce tir tan ndm (10 ngay
sau cdy), hut mot lugng 0,25ml dung dich
chtra bao tir (ndng d6 100 bao tir/ml) trai
déu 1én bé mit 16p agar ndéng d6 1,5%
dugc trai trén tAm lame kinh vo trung, dat
lame vao dia petri, nudi céy 0 nhiét do
25°C trong 10 - 12 gio, dat tam lame 1én
kinh hién vi & vét kinh 10X, phan lap don
bao tir bang cach dung kim miii mac cat
16p agar chta 1 bao tir khoe va chuyén
bao tr nay vao dia petri chira 25ml moi
truong PDA & diéu kién phong thi
nghiém, cdy chuyén nguon niam thuan
ching phuc vu cho nghién ctru.

Cdc chi nam dwoc nhdn biét dua trén
cac dac trung hinh thai: Pac diém tan
nam phat trién trén méi trudng PDA, mau
sdc tan nam, hinh dang va mau sic bao ti.

2.2.2. Kiém chirng tic nhén gdy bénh

T cac ngudn nim thu duge, chon
mot MPL nam dai dién cho mdi chi ndm,
tién hanh lay nhiém trén 14 cao su dong
v6 tinh RRIV 124 ¢ diéu kién phong thi
nghiém va nha ludi dé kiém chung tac
nhan gay bénh theo quy tic Koch’s.

Thi nghiém gdém 4 nghiém thirc
nhu sau:

- NT1: Lay bénh bang dung dich bao
tr Pestalotiopsis sp./Neopestalotiopsis sp.
(chi ~ nam Pestalotiopsis ~ hoic
Neopestalotiopsis do chua xac dinh duogc).

- NT2: Lay bénh bang dung dich bao
tu Colletotrichum sp..
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- NT3: Lay bénh bing hén hop dung
dich bao tir Pestalotiopsis sp./
Neopestalotiopsis sp. va Colletotrichum
sp. (pha véi ty 18 1:1; ndng d6 bao tir mdi
loai 1a 1 x 10° bao tir/ml).

- NT4 (d6i ching): Lay bénh bing
nudc cat thanh trung.

Phwong phdp ldy bénh trong diéu
kién phong thi nghiém: La cay cao su
dong v6 tinh RRIV 124 khong bi nhiém
bénh, dugc rira sach v6i thude chéng méc
sodium benzoate 0,2% trong 30 giay va
rua sach 3 lan bang nudc cit vo trung,
dung glay vo trung tham rao nudc trén 14.
Tao vét thuong bang cch dung dao miii
méc da khtr tring cao bo 16p biéu bi trén
mit sau cta 14, vét xude co dang dém
tron (duong kinh 2mm) nam giita 2 gan
phu cta 14. Mdi bén gan chinh cua 4
dugc tao ra 4 vét (tong sd 8 vét/1a). Pat la
theo chiéu up vao hop nhya co chira gidy
thim v trung tham nudc gitr 4m dugc
ngan cach bang lu6i thép dé 14 khong tlep
xuc tryc tiép v6i nudc. Liy bénh bang
cach nhé mdét lugng dung dich chira bao
tor 1 x 10° bao ti/ml tai vi tri d3 tao vét
thuong trén 14 (8 diém/13). Cac hop nhua

N | o |

A

duogc dit trong phong & nhiét do 25°C -
28°C. Theo ddi hang ngay cho dén khi
xuat hién triéu ching, tién hanh tai phan
lap vét bénh trén moi truong PDA.

Phuwong phdp ldy bénh trong diéu
kién nha leéi: Lay bénh trén tang 14 on
dinh, giai doan khoang 25 ngay tudi. Tao
vét thuong bang cach dung dao miii méc
da khir tring cao bo 16p biéu bi trén mit
sau cua la, vét xudc c6 dang dém tron
(duong kinh 2mm) nam gitta 2 gan phu
cua 1a. M6i bén gan chinh cua 14 duogc tao
ra 4 vét (tong s 8 vét/1a). Lay bénh bing
cach nhé mdét lugng dung dich chira bao
tr 1 x 10° bao tir/ml tai vi tri da tao vét
thuong trén 14 (8 diém/la). Dung bong
gon am (tham nuéc thanh trung) ap lén
vét chung dé gitta am, ¢ dinh tai vi tri
ching. Sau khi 1ay nhiém 12 gio (qua
dém), hé thong tudi phun suong duoc sir
dung dé diéu chinh nhiét do 26°C - 30°C,
am d¢ khong khi duy tri & mirc > 75% tao
diéu kién thuan loi cho qué trinh u bénh
va phat trién bénh. Theo dbi hang ngay
cho dén khi xuit hién triéu chung, tién
hanh tii phan lap vét bénh trén moi
truong PDA.

B

Hinh 1. Phwong phap lay bénh trén 14 cao su
A. Trong diéu kién phong thi nghiém; B. Trong diéu kién nha luwdi
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3. KET QUA VA THAO LUAN

3.1. Triéu chirng bénh Rung 1i dém
tron trén cay cao su ¢ Viét Nam

Triéu ching bénh dé nhan dién nhat
la dang “ddm tron” trén phién 14, vét bénh
mau nau sAm dén den, kich thuéc ddm
tron khoang 3mm - 5mm, ban dau la

nhitng dém nho sau d6 lan rong dén hon
10mm. Céac vét bénh hau nhu chi duoc
ghi nhén trén 14 truong thanh, khong thay
xuat hién trén 14 non dudi 15 ngay tudi.
Trén mot phién 14, cac ddm khac nhau vé
kich thudc, co thé nam riéng 1€ hodc Kkét
hop v6i nhau tao thanh nhitng dém 16n
hon (hinh 2).

Hinh 2. Triéu chirng bénh Rung la dém tron trén la cay cao su

3.2. Xac dinh tic nhan gay bénh theo
dac diém hinh thai nam
3.2.1. Quan st truc tiép mé bénh bang
kinh hién vi

Kiém tra nhanh nhiéu mau 14 bénh
bang cach quan sat truc tiép mo bénh trén

A

kinh hién vi quang hoc vat kinh 10X da
ghi nhan sy dién dién cac dang bao tir c6
dic diém hinh thai bao tr nim
Pestalotiopsis sp./Neopestalotiopsis sp.
va Colletotrichum sp. cling ton tai trén vét
bénh (hinh 3).

c

Hinh 3. Quan sat tryc tiép mé bénh bang kinh hién vi quang hoc vat kinh 10X
A. Triéu chirng vét bénh; B. Bao t&r ndm Pestalotiopsis sp./Neopestalotiopsis sp.;
C: Bao ttr ndm Colletotrichum sp.

3.2.2. Két qud phin lip trén méi
trwong PDA

Két qua phan 1ap miu bénh bing moi
truong nudi cdy PDA thu dugc cac mau nim
Pestalotiopsis sp./Neopestalotiopsis sp.
va Colletotrichum sp. ton tai trén cung
vét bénh (hinh 4). Phan lap dugc bé mau
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ndm thuan ching (di tich don bao tir)
gém: 40 miu phan lap Pestalotiopsis
sp./Neopestalotiopsis sp. (30 mau tai
DPoéng Nai va 10 miu tai Binh Phudc), 40
mau phan 1ap nidm Colletotrichum sp.
(30 méu tai Pong Nai va 10 miu tai
Binh Phudc).
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A B C D

Hinh 4. Nuéi cay trwc tiép trén moi trwong PDA
A. Vét bénh dém tron trén phién I&; B. Tan ndm trén moi trwong PDA;
C. Bao t&r nAm Pestalotiopsis sp./Neopestalotiopsis sp.; D. Bao t& nAm Colletotrichum sp.

_ Hinh 5. Tan ndm qua bwéc cay chuyén tach don bao tir
A. Tan nam Pestalotiopsis sp./Neopestalotiopsis sp.; B. Tan nam Colletotrichum sp.

3.3. Kiém chirng tac nhan giy bénh dung bao tir Colletotrichum sp.; lay bénh
bang hén hop dung dich bao tir) déu gay
ra triéu ching dém tron trén phién 14 cao
su, ty 1& gdy bénh tai cac nghiém thtc déu
dat 100% (hinh 6 va Hinh 7).

Trong diéu kién phong thi nghiém va
nha ludi, ca 3 nghiém thuac (lay bénh
bang dung dich bao tir Pestalotiopsis
sp./Neopestalotiopsis sp.; lay bénh bang

000¢

Hinh 6. Triéu chirng bénh trén la & diéu kién phong thi nghiém
A. Lay bénh bang dung dich bao t& Pestalotiopsis sp./Neopestalotiopsis sp.;
B. Lay bénh bang dung dich bao tt Colletotrichum sp.; C. Lay bénh bang hén hop dung dich
bao t&r; D. Lay bénh bang nwéc cét thanh trang (ddi chirng)
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Trong phong thi nghiém, triéu ching
bénh xuat hién ¢ thoi diém sau 3 ngay lay
bénh biang dung dich bao tir
Colletotrichum sp. va bang hdn hop dung
dich bao tir (Pestalotiopsis sp. va
Colletotrichum sp.). Riéng nghiém thirc
lay bénh bang dung dich bao tir

>

Pestalotiopsis sp./Neopestalotiopsis sp.
thi triéu chimg xuat hién chdm hon (¢
thoi diém 4 - 5 ngay sau chung). Tat ca
céc vét bénh tir lay nhiém nhan tao déu co6
dang dém tron tuong tu nhu triéu chimg
bénh thu thip trén dong rudng.

Hinh 7. Triéu chirng bénh trén la & diéu kién nha lwéi
A. Vét bénh ngoai déng rudng; B. Lay bénh bang dung dich bao t&r Pestalotiopsis sp./
Neopestalotiopsis sp.; C. Lay bénh bang dung bao t&r Colletotrichum sp.; D: LAy bénh bang hén
hop dung dich bao t&r; E: Lay bénh bang nwéc cét thanh trung (ddi chirng)

Trong diéu kién nha luéi, triéu chung
bénh xuét hién & thoi diém 3 - 4 ngay sau
lay nhiém. S6 vét bénh va kich thudc vét
bénh ting dan theo thoi gian, ti 1¢ nhiém
bénh 1a 100%. Triéu ching dién hinh 1a cac
vét bénh hinh ddm tron, ban dau tham den,
sau d6 vét bénh md rong ra va gay hoai tir
tai vét chung. Mot s6 14 nhiém bénh ning
chuyén sang mau vang va rung & thoi diém
5 - 6 ngay sau lay nhidm. Trén cdy dbi
chung 14 khong c6 tri€éu chung bénh.

Nhin chung, két qua 1ay bénh bénh &
ca hai diéu kién (phong thi nghiém va nha
1u6i) co xu hudng twong dong vé muc do
gdy bénh cua cac nghiém thirc. Trong do,
hon hop dung dich bao tir c6 mirc do gy
bénh manh nhat, ké dén 1a dung dich bao
tir Colletotrichum sp. va cudi cing 1 dung
dich bao tu Pestalotiopsis
sp./Neopestalotiopsis sp.. Vét bénh tir cac
triéu chung dugc tai phan lap cling thu
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dugc ding tdc nhan gy bénh vdi ty 1€
100% & mdi nghiém thc.

3.4. Théo luan

Bénh rung 14 Pestalotiopsis trén cay
cao su dugc phat hién dau tién vao nim
1975 trén vuon uwom cao su tai Malaysia
sau d6 it thdy xudt hién nén duoc xem 1a
loai bénh khong quan trong (Mahyudin,
2019). Tuy nhién, tr nam 2016 bénh da
bung phat thanh dich trén quy md 16n tai
Indonesia, Malaysia, Thai Lan, cidc nudc
trong cao su khac nhu An D9, Sri Lanka
cling da ghi nhan sy xuét hién cua bénh
(Zambri va ctv., 2017; Tajuddin, 2019;
2020; Mahyudin, 2020; 2021; Philip va
Prem, 2021; Febbiyanti, 2021; Jayasinghe,
2021). Nam 2020 - 2021, wéc tinh tong
dién tich nhidm bénh 1én dén khoang 300 -
500 ngan ha mdi nim. T4c hai cta bénh
lam vuon cay rung 14 va giam san lugng,
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bénh ning c6 thé gay rung 1a 50 - 90% va
san lugng giam 15 - 50% (Zambri va ctv.,
2017; Febbiyanti, 2019; 2020; Rodesuchit,
2020; Li va ctv., 2020).

Mot sb bao cao tai Malaysia nghiéng
vé tic nhan gdy bénh 1a do nim
Pestalotiopsis sp. giy ra va cho riang bénh
Rung 14 Pestalotiopsis da tré thanh loai
bénh quan trong (Mahyudin, 2019; 2021).
Trong khi d6, cac nghién curu tai Indonesia,
Thai Lan va Trung Quéc xac dinh co6 su
hién dién cua Pestalotiopsis  sp.,
Neopestalotiopsis sp. va Colletotrichum sp.
trén cung mot vét bénh (Febbiyanti, 2021;
Rodesuchut, 2020; Pornsuriya va ctv.,
2020; Li va ctv., 2020). Mot sé bao céo
tir An Do cho rang tic nhan gy bénh 1a do
nam Colletotrichum sp., bién thé giy ra
(Philip, 2021). Mot sé nghién ctru tai Sri
Lanka, hon 200 mau bénh di dugc phan
1ap, két qua cho thdy hon 55% sb mau nam
la Pestalotiopsis spp., Neopestalotiopsis
spp., Pseudopestalotiopsis spp. Khoang
35% cac mau nam la Colletotrichum spp.
nhu Colletotrichum siamense, C. fructicola,
C. tropicale va C. Gigasporum. Ngoai ra,
con ghi nhan nhiéu chi nim khac nhu
Fusarium sp., Botryodiploidia  sp.,
Phyllosticta  sp.,  Curvularia  sp.,
Phomopsis sp., (Fernando va ctv., 2021).
Do viy, ngoai tén goi la bénh Rung 14
Pestalotiopsis thi bénh con c6 tén goi
la Circular Leaf Spot Disease (bénh 14
d6m tron).

Céc két qua trong nghién ctru so khoi
vé bénh rung 14 dém tron trén cdy cao su
¢ Viét Nam duoc trinh bay trong bdo céo
nay 1a kha twong dong véi két qua nghién
ciru tai cac nudc Indonesia, Malaysia,
Thai Lan, An D9,... vé triéu ching va tac

nhan gay bénh. Nhu vay, khong loai trur
kha ning bénh Rung 14 dém tron méi
phat hién & Viét Nam (bénh
Pestalotiopsis/Circular Leaf Spot Disease
tai cac nude ¢ chau A) do phirc hop nim
Pestalotiopsis sp./Neopestalotiopsis sp.,
Colletotrichum sp. cing gy ra va co thé
Colletotrichum sp. la tdc nhan chinh va
manh hon.

4. KET LUAN VA DE NGHI
4.1. Két luén

Téc nhan gdy bénh Rung 14 dém tron
moi phat hién trén cdy cao su tai tinh
Poéng Nai va Binh Phudc 1a phirc hop ndm
Pestalotiopsis sp./Neopestalotiopsis sp.,
Colletotrichum sp..

4.2. Pé nghi

Tiép tuc nghién ctru xac dinh tac nhan
gdy bénh & cip do loai, dudi loai, dic
diém dich t& hoc cua bénh va bién phap
quan 1y bénh.
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ABSTRACT

The causative agents of Circular Leaf Spot Disease on Rubber tree
in Dong Nai and Binh Phuoc provinces

A new Circular Leaf Spot Disease on rubber tree has been detected in October
2021 on some rubber plantations in Dong Nai, Binh Phuoc, Lam Dong, and Dak Nong
provinces. The symptom of the disease is similar to that of Pestalotiopsis/Circular Leaf
Spot disease which has been described in other rubber-growing countries in Asia. This
study has shown that the Circular Leaf Spot Disease on rubber tree in Dong Nai and
Binh Phuoc provinces was caused by Pestalotiopsis sp., (syn.: Neopestalotiopsis Sp.,)
and Colletotrichum Sp.

Keywords: Circular Leaf Spot Disease, Colletotrichum sp., Neopestalotiopsis sp.,
Pestalotiopsis sp., rubber tree.
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NGHIEN CUU BIEN PHAP SINH HOC
PHONG TRU TAC NHAN GAY CHET CA PHE SAU TAI CANH
TAI VUNG TAY NGUYEN

Nguyén Van Tuat", Nguyén Van Viét?,
Nguyén Xuan Hoa?
Ho; Nghién ctru Bénh hai thuc vat Viét Nam
% Vién Nghién ctru va Phét trién Nafoods
% Viién Khoa hoc Ky thuat Néng Lam nghiép Tdy Nguyén
* Tac gia lién hé: tuat2005@gmail.com

TOM TAT

Dién tich ca phé trong tdi canh lai trén nén dat cii thuwong bi chét, ddc biét dén nam
thu’ 2 - 3 méi bi chét hang loat. Mot trong nhitng nguyén nhin cdy ca phé bi chét la bo
ré bi hw hai, gdy ra vang la chét cdy. Két qua nghién civu dé tai tdi canh ca phé da xdc
dinh dwoc tic nhan gdy bénh la do tuyén tring Pratylenchus coffeae, Meloidogyne
incognita va Rotylenchus reniformis 1a tdc nhdan chinh két hop véi nam (Fusarium
oxysporum, Rhizoctonia solani) gdy ra bénh vang la chét cdy ca phé tdi canh. Mot so
gidi phap ky thudt co hiéu qua va xay dung quy trinh tdi canh co hiéu qua ap dung vao
sdan xudt ca phé ¢ ving Tdy Nguyén. Bién phdp sinh hoc da dwoc nghién ciu va xdc
dinh dwoc mot sé loai thuée sinh hoc nhu Pién T rang-NEMA, Tervigo va Vimoca co tac
dung han ché dwoc sw phdt trién, xam nhdp cua tuyén trimg va ndm gdy hai bo ré cdy
ca phé giai doan cdy con. Trong diéu kién vwon ca phé sau tdi canh, xir Iy ché pham
sinh hoc Sumagrow (0, 5%, 2 lit/cdy) cho hiéu qua phong trir ndm cao nhcft dat 29,80%.
Cdc ché pham sinh hoc can dwoc khuyen cdo su dung trong sdn xudt ca phé sau tdi
canh dé ngan chin bénh vang 1d chét cdy, gop phan san xudt ca phé bén viing & viing
Tdy Nguyen.

Tix khéa: Ca phé, bénh vang la chét cdy, ché pham sinh hoc, tdi canh ca phé.

1. DAT VAN DL Cuc Trong trot (2016), ca nudc co
' 623.929ha ca phé, trong d6 c6 580.042ha
ca phé kinh doanh, tdp trung & vung
Tay Nguyeén.

Tir ndm 1975 dén nay nganh san xuat
ca phé cua Viét Nam dat dugc nhiing
budc tién dang ghi nhan va tré thanh mot
trong nhimg nudc san xudt ca phé voi Tuy nhién, do nhiéu dién tich ca phe

hang ddu cta thé giéi. Theo s6 lidu cia dd dugc trong hang chuc ndm nay, gia cbi,
b1 nhiém sau, bénh, bi giam nang suat nén

can dugc tai canh. Trong thyc tién, dién

Nguoi phan bién: PGS.TS. Trinh Xuan Hoat
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tich ca phé trong tai canh lai trén nén dat
cii thuong bi chét, dic biét dén nim thu
2 - 3, cAy bi chét hang loat. Két qua
nghién ctu ctia Vién Khoa hoc Ky thuat
Nong Lam nghiép Tay Nguyén nam 2001
va 2012 d4 xac dinh nguyén nhan cha yéu
lam cho tai canh ca phé khong thanh cdng
1a do tuyén trung gdy hai ré, tao vét
thuong co gidi tao diéu kién thuan loi cho
nam Fusarium sp. tin coéng gay hai, lam
cho ré bi théi dan dén cay khong hap thu
dugc dinh dudng va nudc, cdy bi suy yéu,
vang 14, kho héo va chét (Lé Ngoc Bau va
Ché Thi Pa, 2012; Ché Thi Pa, 2012). Tai
4 tinh Tay Nguyén, da ghi nhan dugc 27
lodi tuyén trung ky sinh trén cdy ca phé
gom; trong d6, Pratylenchus coffeae va
Meloidogyne incognita 1a 2 loai gay hai
quan trong va c6 do bit gip nhiéu nhat
trong ré va trong dat tréng va c6 chiéu
huéng gia ting. Mat do tuyén trung dién
bién kha phirc tap trong mua mua tai Cu
Kuin, ik Lik; Chu Sé, Gia Lai. Trong ré
mat do tuyén tring thudng cao vao mua
kho (Lé Dtrc Khanh, 2015).

Bai bao nay trinh bay két qua nghién
ctru hiéu luc cia mot s6 ché phém sinh
hoc trong phong trir bénh va sir dung phbi
hop vé6i thudc héa hoc trong dap dich
bénh vang 14 chét cay (VLCC).

2. NOI DUNG, VAT LIEU VA
PHUONG PHAP NGHIEN CUU

2.1. Nghién ciru xay dung quy trinh ky
thuat sin xuit cdy giong sach bénh giai
doan vuwon wom

2.1.1. Thi nghiém 1: Xik Iy nén dit wvom cdy
+ CT1: Béi chimg (khong xir 1y);
+ CT2: Xt 1y bang voi;
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+ CT3: Nén lat xi-mang;
+ CT4: Xir Iy nén bang BASAMID
(5kg/100m? dat).

2.1.2. Thi nghiém 2: Xtk Iy cdy con trong
viwon wom déi véi loai dat chua dwoe xir ly

+ CT1: Béi ching (khong xir 1y);

+ CT2: Xir Iy PIEN TRANG-NEMA
0,59/1 bau dat sau 1 thang, 3 thang va
5 thang;

+ CT3: Xu ly Vimoca lg/bau dat +
Dupont Kocide 53.8DF pha 0,1% sau 1
thang va 2 thang;

+ CT4: Xt 1y Tervigo nong do 0,3 -
0,5% sau 1 thang va 3 thang.

2.1.3. Thi nghiém 3: Nghién ciru swr dung
cdy da quy (Tithonia diversifolia) xu ly
ddt bi nhiém tuyén tring va nim bénh
cho san xudt cdy giong sach bénh

* Vat lieu: Cay da quy dugc thu thap
tir mot s6 ving thudc thanh phd Budén Ma
Thudt. Phan than, canh va 14 cdy di quy
dugc ra sach bang nudc giéng hoic
nuéc may. Cat nho d6 dai tir 3 - 5cm.
Phoi kho duéi bong ram. Dung cdi xay
nho thanh bot.

Thi nghiém duogc thuc hién gém 4
cong thtre, 3 1an lap lai, 12 cdy/lan lap
va duoc bd tri theo kiéu khdi day du
ngau nhién:

Cong thirc 1: Dat bénh + Khong xir 1y
(d6i ching);

Cong thire 2: Pat bénh + Bot cly da
quy (10g/kg dat);

Cong thire 3: Pat bénh + Bot cly da
quy (15g/kg dat),

Cong thire 4: Pat bénh + Bot cly da
quy (20g/kg dat).
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2.2. Nghién ciru bién phap phong trir
tac nhan gy chét ca phé sau ti canh
2.2.1. Thi nghiém 1: Nghién cwu hiéu
qud phong trir tic nhin gay chét ca phé
sau tdi canh bang bién phdp sinh hoc

+ CT1: Ddi ching (khong trong xen);

+ CT2: Trong xen c6 Siam (co Lao);

+ CT3: Trong xen mudng hoa vang
hat nho;

+ CT4: X1t Iy bot cay da quy 20g/hd;

+ CT5: Xtr Iy bot cay di quy 40g/hé.
2.2.2. Thi nghiém 2: Nghién cuu sw
dung cdc ché phim sinh hoc phong trir
tdc nhén gdy chét ca phé sau tdi canh

Cong thuc 1:
2 lit/cay);

Cong thuc 2: Tervigo 20SC (0,1%, 1
lit/cay) + Trico-VTN (0,25%, 1 lit/cay);

Cong thirc 3: TKS-NEMA (10 g/cay);

Cong thirc 4: SH-BV1 (bon vao goc,
0,7kg/goc);

Cong thirc 5: Doi chimg khong xit
1y thude.

Sumargrow (0,5%,

Cac cong thirc xir ché pham sinh hoc
déu duoc xtr 1y 2 lan trong niam (khoang
cach gitra 2 lan xir 1y 13 60 ngay). Lan xtr ly
thudc dau tién 1a vao thang 7 hang nim.
Riéng cong thire A-H NO.2 xir Iy 6 1an/ndm
(3 1an mia mua va 3 1an mua kho).

2.2.3. Thi nghiém 3: Nghién ciru sw
dung bién phdp két hop héa hoc va sinh
hoc phong chéng bénh vang ld, thoi ré
ca phé tai canh

Thi nghiém duoc bé tri trén nén cua
thi nghiém 2, c4c cay bi bénh vang 14, thbi
1é véi cép bénh tir 1 - 3 duge chon ¢ dinh
dé thuyc hién xtr 1y thudc hoéa hoc Map
Logic 90WP (20g/gbc) tri tuyén tring va

Ridomil Gold 68WG 0,25% (2 lit/gdc) tri
nam, 2 1an cach nhau 15 ngdy trude khi ap
dung céc thube sinh hoc vao thang 5/2016
theo cac cong thuc nhu ¢ thi nghi¢m 2.

+ Cong thurcl: Marshal 5G (20g/gbc)
+ Sumagrow 0,5% (2 lit/goc);

+ Cong thuc 2: Map Logic 90WP +
Tervigo 20SC + Trico-VTN;

+ Coéng thirc 3: Vimoca 10G + TKS-
NEMA,

+ Cong thuc 4: NoKaph 10GR +
SH-BV1;

+ Cong thuc 5: Pbi ching khong xir
1y thuoc.

- Phuong phép xtr 1y thudc:

+ Thudc héa hoc phong trir tuyén
trung (Map Logic 90WP, Vimoca 20ND,
Marshal 5G) dugc xir Iy 2 1an trong nim
(khoang céch giita 2 lan xir 1y 13 30 ngay).
Lan xu 1y thudc dau tién 13 vao thang 6
sau khi trong 15 ngay.

+ Thudc hoéa hoc phong trir nAm bénh:
Str dung Ridomil Gold 68WG 0,25% (2
lit/gbe) va xir 1y sau xir Iy thudc hoa hoc
lan thir hai 30 ngay.

+ Thudc sinh phong trir tuyén tring
va nam bénh (Tervigo 20SC, Trico-VTN,
Sumagrow va Khuan18) dugc xur 1y 2 lan
trong nam (khoang cach gitra 2 lan xir 1y
1a 30 ngay) va xu 1y lan dau sau 30 ngay
xtr Iy thudc hoa hoc phong trir nAm bénh
Ridomil Gold 68WG.

2.3. Xir Iy s6 li¢u

S6 lidu cua thi nghiém duoc tinh
toan xir 1y bang phan mém Microsoft
Excel va phén tich thong ké bang phan
mém SAS va dugc kiém dinh khac biét
qua phép thir Duncan.
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3.KET QUA VA THAO LUAN

3.1. Nghién ctru xir ly cay con trong
vuon wom doi véi loai dat chwa dwoc
xur ly

Ty 18 cay chét, ciy xdu va cay bi thdi
1é, sung ré & cac cong thire xir 1y thude da
giam dang ké so v6i dbi ching, dic biét ty
1& cay co bd ré bi thdi va sung giam thap
hon han, trung binh tir 1,5 - 3,7% trong
khi ctia ddi chimng 1a 20,2%. Ty 1¢ cay du
tiéu chuan xuat vuon ciia cic cong thirc
xur 1y dat cao tr 88,2 - 90,0%, tang dang
ké so d6i chung tr 35,1 - 37,8%, trong do
taing cao nhat 1a cong thirc Tervigo. Nhu
vay, su dung cac loai ché ph'fim sinh hoc
va thubc hoa hoc dé phong trir cac loai
tuyén trung, nim gy hai cdy con trong
giai doan vudn wom la can thiét, lam ting
s6 lwong va chit luong ciy gidng trudc
khi xuét vuon, viée st dung céc ché phém
sinh hoc vira phong trir tuyén tring vira c6
kha ning kich thich by ré phat trién nén
hiéu qua hon so véi thude hoa hoc.

Két qua theo ddi dién bién tuyén tring
& cac cong thirc thi nghiém cho thiy: dat
trude khi vao bau c6 mat do tuyén tring
cao, voi 104 con Pratylenchus spp. va 32
con Meloidogyne spp. trén 100g dat. Piéu
nay 1 do dét thi nghiém dugc lay tir vuon
cdy ca phé gia cbi bi bénh tuyén tring
chua dugc xir 1y trude khi vao bau. Sau
khi cim cay 2 thang, 4 thang, s6 lugng
tuyén trung (sau 15 ngay mdi dot xu 1y)
giam xudng O tit ca cac cong thuc, tuy
nhién cong thic ddi chimg luén c¢6 sd
luong tuyén tring cao hon so véi cac cong
thirc duoc xu ly.
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Tai thoi diém sau khi cim ciy 6
thang, phéan tich mat do tuyén tring trong
dat va trong ré cta cac cong thic cho
thdy: cong thirc xir 1y Tervigo khong thiy
sy xuat hién cua tuyén tring trong ca dat
va ré. Cong thirc Dién Trang-Nema xuit
hién tuyén tring Mel. gdy sung ré nhung
v6i mat do rat thip, véi mat do 3 -16
con/5g ré. Trong khi d6 cong thirc ddi
ching c6 mat do tuyén trung trong ré kha
cao (80 con Pra. va 184 con Mel./5 g 1é).

DAt trude khi vao bau ¢ mat do niAm
Fusarium spp. trong dat twong d6i cao
(2,95 x 10* cfu/g dét). Két qua phan tich
ndm tai cac thoi diém cay con 2, 4, 6
thang tudi cho thay: cac cong thic xir 1y
Pién trang-Nema, Tervigo va Vimoca c6
mat d6 ndm Fusarium spp. trong dat va
tan sudt xuat hién ndm Fusarium spp.
trong ré thip hon & cong thirc d6i ching.

Nhu vay, qua theo doi sinh trudng
phat trién cta cdy con, su ting truong cla
b ré, dién bién tuyén trung va nim trong
dét, ré cua cac cong thuc thi nghiém, cé
thé két luan rang: viéc xir 1y cy con bang
cac ché pham Dién Trang-Nema, Tervigo
va thudc héa hoc Vimoca c6 hiéu qua cao
trong viéc phong trir, han ché ngudn tuyén
tring, nAm gy bénh, gitp cay ca phé con
sinh truong tot, giam ty 18 cay chét, cay
xau, cdy bi nhiém bénh vang 14 thdi ré,
sung 1é cling nhu ting ty 1¢ cdy cdy giéng
dat tiéu chuan xuét vudn so vdi khong xir
1y thude.

3.2. Nghién ctru xir Iy nén dit wom ciy

Ty I¢ cay chét, cay xau va cay bi thoi
ré, sung ré & cac cong thirc xur Iy nén dat
bau cay giong da giam dang ké so voi doi
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chimg, cong thic xu 1y nén bang thudc
BASAMID c6 ty 1& cdy bi théi hodc sung
r& thip nhit (5,0%) nhung ty 18 ciy x4u
cao hon so voi cong thic nén bat. Ty 18
cdy du tiéu chuin xuét vuon cia cac cong
thirc xir 1y nén dat > 80%, ting 21,5 -
22.2% so v6i d6i ching.

Pit trude khi vao bau di duoc xir 1y
khong con tuyén tring. Sau khi cim ciy 4
thang, cong thic ddi ching c6 tuyén tring
do sy xam nhap tu nén vuon wom. Tai
thoi diém sau khi cim ciy 6 thang, cong
thirc d6i chimg c6 tuyén tring trong ca dat
va ré voi mat do 24 con Mel./100g dat; 64
con Pra. va 83 con Mel./5g ré, day la
nguyén nhan 13 giam ty 1& cdy gidng dat
tiéu chuan xuat vuon. Cac cong thirc con
lai c6 xudt hién tuyén trung trong ré
nhung véi mat do thép hon. Nhu vay, céac
cong thirc thi nghiém xtr Iy nén vuon wvom
chi han ché dugc tuyén trung trong thoi
gian dau, dé san xuit cay gidng sach bénh
can xtr Iy bd sung bang cac loai thudc
phong trir tuyén tring.

Pit trudc khi vao bau di dugc hip ¢
nhiét do cao trong nhiéu gio, khong con
nim giy hai, tuy nhién tai cac thoi diém
phén tich déu xuat hién nam Fusarium spp.,

Rhizoctonia spp., trong d6 cong thirc dbi
chimg c6 mat do trong dit cao nhat va tan
suat xudt hién trong ré nhidu nhat.

3.3. Nghién ciru st dung ciy da quy
(T. diversifolia) xir Iy dat bi nhiém tuyén
trung va nam bénh cho sin xuit ciy
giéng sach bénh

Tuyén trung trong ré c6 xu hudng
tang dan qua cac dot theo doi va giam dan
mét do theo sd luong bot da quy dugc tron
vao dat. Piéu nay ching minh bot di quy
c6 kha niang kiém soat tét mat do tuyén
trung trong ré cdy ca phé giéng. Tinh dén
thoi diém sau 6 thang trong hiéu luc kiém
soat mat do tuyén tring ctia cong thuc dat
bénh + bot cay di quy (20g/kg dat) dat
cao nhét v6i hiéu luc 50% ddi voi mat do
tuyén tring trong dat va hiéu luc 78,86%
dbi v6i mat do tuyén trung trong ré. Cac
cong thirc ¢ xir 1y bot di quy kiém soat
tt ty 1& cay bi vang 14 théi ré. Trong do
cong thoc dat bénh + bot ciy di quy
(20g/kg dat) c6 hiéu lyc gan tuyét doi
kiém soét ty 1& cay bi vang 14 théi ré sau 6
thang trong 90%, tiép theo 1a cong thirc
dat bénh + bot cay di quy (15g/kg dat)
80%, cudi cung 1a cong thirc dat bénh +
bot cay da quy (10g/kg dat) 70% (bang 1).

Bing 1. Hi¢u lic kiém sodt ty 1¢ cdy bi vang ld théi ré ciia cdy da quy
(Viéen KHKTNLN Tay Nguyén, 2016)

STT Cong thirc

Hiéu lwc (%)

1 D4t bénh + Bot cay da quy (10g/kg dét)
2 D4t bénh + Bot cay da quy (15g/kg dat)
3 D4t bénh + Bot cay da quy (20g/kg déat)

Sau 2‘théng Sau é!théng Sau chéng
trong trong trong
81,81 77,78 70,00
90,90 88,88 80,00
100,00 100,00 90,00
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3.4. Nghién ctru hiéu qua phong trir tac
nhéan giy chét cAy ca phé sau tai canh
bang bién phap sinh hoc

Sau 6 thang trong, ty 18 cdy bi vang
14 va cay chét & cac cong thire thi nghiém
< 6%, vuon ciy sinh truong kha tt, cay
mudng hoa vang tréng xen phat trién binh
thuong. Sau 12 va 18 thang trong, ty 16
cy bi vang 1a va cdy chét ¢ cong thirc
trong xen mudng hoa vang va xir 1y bot
ciy di quy (40g/hd) déu co xu hudng thap
hon cong thirc dbi chimg.

Két qua phan tich dat trude thi nghiém
va sau trong 12 thang khong c6 2 loai tuyén
trung Pratylenchus spp. va Meloidogyne
spp. gay hai ca phé, cong thirc xir 1y bot cay
di quy (40g/hd) co 120 con Rotylenchulus
spp./100g dat va dbi ching c6 16 con
Rotylenchulus spp./100g dat. Sau 12 thang
trong, sb lwong nam Fusarium spp. trong
dit bién dong tir 1,10 - 2,10 x 10* cfu/g dat,
cong thirc ddi chimg cao hon so véi cong
thirc con lai, cong thirc ca phé xen mudng
hoa vang c6 sé luong nam Fusarium spp.
trong dat va tan suat xuat hién nam trong
ré thap nhat. Nhu vay, trong xen mudng
hoa vang budc dau c6 hiéu qua trong viéc
han ché nam Fusarium spp. nhung khong
nhiéu. Cong thuc xir 1y bot di quy véi

khéi lwong qua thip (20 - 40g/hd) chua
cho thdy hiéu qua.

3.5. Nghién ctru sir dung cic ché phim
sinh hoc phong trir tac nhan gy chét ca
phé sau tai canh

3.5.1. Mdt d¢ tuyén tring trong dit va ré
ca phé

Trude khi xir 1y ché pham téng sd
tuyén tring ky sinh trong dat va ré ¢ mirc
thap, dao dong tir 24 - 136 con/100g dét va
5g ré va cao nhat & cong thirc 3 (136 con).
Sau khi xtr Iy thuéc dugc 3 thang (thang
11), mat do tuyén trung ky sinh trong r& c¢6
su khac nhau gilta cac cong thirc. Trong
cac cong thue xur ly, cong thire 1 va 4 tang
nhe, ddc biét ¢ cong thuc 4 su dung SH-
BV1 mat d tuyén tring ting manh ca
trong dat va ré (tr 82 con ting lén 928
con). Riéng cong thirc st dung Tervigo 20
SC + Trico -VTN va TKS - NEMA mat do
tuyén tring giam nhe va duy tri & mic
thip. Cac ché pham sinh hoc st dung
khong cho hi¢u qua phong tror hoac cho
hiéu qua phong trir thip (< 50 %). Cong
thtre st dung Tervigo 20 SC + Trico -VTN
cho hiéu qua cao nhit chi dat 47,37 %, tiép
dén 1a cong thuc st dung TKS - NEMA dat
17,44 % (bang 2).

Bdng 2. Hiéu luc phong trir tuyén trang cia mjt s6 ché pham sinh hoc
(Dak Lak, 2016)

Cong thirc Hiéu Iwc sau 3 thang xtr ly (%) Ghi chu
Sumagrow - Mat do tuyén trung khéng giam
Tervigo 20 SC + Trico -VTN 47,37%

TKS - NEMA 17,44°
SH-BV1 Mat do tuyén trung khéng giam
Déi chirng 0°

CV (%) 3,5

LSDo,05 0,2
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3.5.2. Mit d¢ ndm bénh trong dit ca phé

Cung v6i tuyén tring, nAm bénh trong
dat, ddc biét 1a nAm Fusarium spp. ciing la
tac nhan quan trong gy gay bénh vang la
théi ré va gy chét ca phé tai canh. Trudc
khi xtr Iy ché phdm, mat d6 ndm Fusarium
spp. trong dat & muc kha cao (tir 1,47 x
10* dén 2,55 x 10%) va khong c6 su khac
biét gilra cac cong thirc. Do lic nay dang
|& mUa mua nén thuan loi cho ndm bénh

phat sinh phat trién. Sau khi xtr 1y ché
pham 3 thang (thang 11), day 1a thoi diém
dau mua kho do d6 mat do bao tir ndm
Fusarium spp. déu c6 xu hudng giam & tat
ca cac cong thuc, trong d6 cong thuc s
dung Sumagrow giam manh nhét xudng
con 2,13 x 10°. Panh gia hiéu lyc phong
trir nAm bénh chi c¢6 cong thic sir dung
Sumagrow cho hi¢u qua dat 29,80% va
cong thirc s dung TKS - NEMA dat
13,82% (bang 3).

Bdng 3. Hiéu luc phong tri nd'm bénh trong dit ciia cdc cong thire xiv ly
(Dak Lak, 2016)

Cong thirc Hiéu Iwc sau 3 thang (%) Ghi chu

Sumagrow 29,80°
Tervigo 20 SC + Trico -VTN - Mat do ndm khéng gidm
TKS - NEMA 13,82°
SH-BV1 - Mat dd ndm khoéng giam
Déi chirng 0°

CV (%) 2,9

LSDo,05 0,2

3.5.3. Ty I¢ ré bj u swng, thoi

Tuyén trung chich hut 1é& cay, tao vét
thuong va u sung cho ré. Ndm tan cong
gdy hai dac biét tu cac vét thuong do
tuyén tring gy ra, do d6 ré cay bi u sung
va thdi. Vi vay day ciing 14 chi tiéu quan
trong dé danh gid hiéu qua cua cac ché
pham sinh hoc. Trudc khi xir 1y thude
cing v6i thoi diém mua mua (thang 8)
nén ty 1& u sung théi ré kha cao trén 70%
va khong c6 su khéac biét gilta cac cong
thirc. Tuy nhién véo thoi diém 3 thang sau
xtr 1y thude (thang 11), ty 18 u sung thdi ré
déu giam O tit ca cac cong thuc ké ca
cong thirc ddi chimg khong xu 1y, trong
d6 cong thic su dung Tervigo 20SC +

Trico-VTN va TKS-NEMA lam giam ty
1¢ sung thdi cao nhat. Cé thé do liic nay
diéu kién thoi tiét khong thuan loi cho
nam bénh phat trién va mot phan hiéu lyc
clia cac ché pham st dung.

Két qua bang trén cho thiy: Céc cong
thure str dung Tervigo 20SC + Trico-VTN;
TKS-NEMA va Sumagrow cho hiéu qua
phong trir u sung thdi r& ca phé. Tuy nhién
hiéu qua dat thap (< 21,28%). Riéng SH-
BV1 chua c6 tac dung phong tru ty 1€ u
sung va thdi ré.

3.5.4. Ty Ié va chi sé cdy bi vang ld
Trude khi xir 1y ché pham: Ty 1& ciy
vang tir 19,44 dén 36,55%, luc nay dang
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vao mua mua va vuon cay dugc bon phan
chiam soc t6t nén ca phé chi bi vang nhe
(Cép 1), chi s6 bénh tir 7,64 dén 13,66%.
Tuy nhién sau 3 thang xir Iy ché pham, ca
ty 16 bénh va chi sb bénh déu ting 1én & tat
ca cac cong thuc (Do vao thang 11, thoi
diém diu mua kho nén ciy sinh truong
phat trién dtng lai). Tuy nhién, cong thirc
dbi chung c6 ty 16 va chi s6 vang ting
nhiéu nhat. Ghi nhan thuc té trén vuon
vao lic nay, nhitng cdy bi vang cép 1
trude xtr Iy chuyén thanh cay vang cap 2
va xuat hién thém mot sé cay cap 1. Pidu
nay ching to cac cong thirc sir dung ché
pham c6 tac dung lam giam ty 18 cay vang
1a. Cac ché pham cho hiéu qua lam giam
ty 1& cay vang 14 nhung dat mirc thap (hiéu
lyc dudi 20%).

3.6. Nghién ctru sir dung bién phap két
hop héa hoc va sinh hoc phong chong
bénh vang 14, thdi ré ca phé tai canh

3.6.1. Mgt dj tuyén tring trong dit va ré
ca phé

Tai thoi diém trude xir 1y, tong sb
tuyén trung ky sinh trong dat va r& & muc
thap, dao dong tir 21 - 208 con/100g dat
va 5g ré va cao nhit ¢ cong thirc 3 (208
con). Pay 1a thoi diém cudi mua kho nén
didu kién khong t6t cho tuyén tring phat
trién. Sau khi xur 1y thudc dugce 3 thang,
mat do tuyén trang ky sinh trong r& ¢4 xu
huéng tang nhe & cong thirc st dung
Marshal 5G + Sumagrow va Map Logic
90WP + Tervigo 20SC + Trico-VTN dac
biét & cong thirc ddi chimg (tir 28 con ting
lén 106 con). Riéng cong thic st dung
Vimoca 10 G + TKS-NEMA mat do tuyén
trung giam tir 208 con xudng con 85 con
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va cong thuc NoKaph 10 GR + SH-BV1
duy tri & mirc ban dau.

Két qua theo ddi sau 6 thang xir 1y
mat do tuyén trung ky sinh trong dit va ré
ca phé c6 sy thay ddi giira cac cong thuc.
Cong thic st dung Marshal 5G +
Sumagrow va cong thire d6i chimg khong
xtr 1y van 1a 2 cong thirc ¢ mat do tuyén
trung cao hon mirc trudc khi xtr ly. Con
cong thire 3 st dung Vimoca 10G cung
TKS-NEMA, mat do tuyén trung tiép tuc
gam xudng con 66,67 con va cong thirc 4
xtr 1y NoKaph 10 GR két hop véi SH-
BV1 con 16 con/tong 100g dat va Sg ré.
Diéu nay chimg to cac loai thudc str dung
trong hai cong thirc 3 va 4 van con c6 tac
dung han ché sy phét trién gy hai cua
tuyén trung.

Tinh toan hiéu qua phong trir tuyén
trung cta cac cong thirc cho thiy: sau 3
thang xu 1y thudc, ca 4 cong thic st dung
déu cho hiéu qua phong trir. Trong do
cong thie st dung két hop Vimoca 10G
(20g/cay) va ché phiam TKS-NEMA
(10g/cay) cho hiéu qua phong trir cao nhat
dat 89,23% va tiép dén la cong thirc sir
dung NoKaph 10GR (20g/gbc) va SH-
BV1 (0,7 kg/gbc). Con cong thirc st dung
Marshal 5G + Sumagrow va Map Logic
90WP + Tervigo 20SC + Trico-VTN cho
hiéu qua phong trir thdp dudi muc trung
binh (< 50%).

Két qua danh gia hiéu qua sau 6 thang
xtt Iy cho thiy cong thirc sir dung Marshal
5G két hop Sumagrow khong cho hiéu luc
phong trir tuyén trung. Con 3 cong thirc
con lai hiéu lyc van duy tri & muc sau 3
thang xtr ly (bang 4).
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Bdng 4. Hiéu lyc phong trir tu_yé'n trung ciia mjt so ché pham sinh hoc
(Dak Lak, 2016)

Hiéu lwc (%)

Coéng thirc Ghi cha
Sau 3 thang Sau 6 thang

Marshal 5G + Sumagrow 47,50b Mat do khong gidm
Map Logic 90WP + Tervigo 20SC + Trico-VTN 27,81 30,00"
Vimoca 10G + TKS-NEMA 89,23° 77,56°
NoKaph 10GR + SH-BV1 75,29% 75,29°
Péi chirng o° 0°

CV (%) 7,6 6,6

LSDoos 0,4 0,5

3.6.2. Mt d¢ ndm bénh trong dit ca phé

Truéec xu ly mat do nidm bénh
Fusarium spp. trong dat kha cao va tuong
dbi dong déu giita cac cong thic dao dong
tir 7,50 x 10% dén 1,58 x 10* cfu/g dit. Sau
khi xir 1y 3 thang (thang 9) mat d6 niam
Fusarium spp. déu c6 xu hudng giam & tat
ca cac cong thuc va khong sai khac co y
nghia so v&i cong thirc d6i chimg khong
xtr 1y. Do vay, c6 thé noi cac cong thirc st
dung thudc chwa c6 hiéu luc phong trir
nam bénh. Pay 1a hiéu qua cia 2 1an xir ly
thudc Ridomil Gold 68WG 0,25% (2
lit/gdc) cho tat ca cac cong thirc. Sau 6
thang xtr 1y (thang 12) mat d6 ndm bénh
trong dat c6 sy khac nhau giita cic cong
thuc. Ba cong thuc su dung Marshal 5G
+ Sumagrow; Map Logic 90WP +
Tervigo 20SC + Trico-VTN va Vimoca
10G + TKS-NEMA tiép tuc lam giam
mat d6 nam. Riéng cong thic s dung
NoKaph 10GR + SH-BV1 va ddi chimg
lam mat do ndm tang nhe. Tinh toan hiéu
qua phong trir cho thiy 3 cong thic 1, 2
va 3 cho hiéu qua phong trir ndm bénh
sau 6 thang xur 1y thube. Tuy nhién hiéu

lyc phong trir dat thép, chi dat tr 31,55
dén 38,50%.

3.6.3. Ty Ié ré bj u sung, thoi

Sau 3 thang xir Iy thudc, ty 1& u sung
théi déu giam so véi trude xir 1y, trong do
cong thie st dung Vimoca 10G két hop
v6i ché pham TKS-NEMA giam manh
nhat tir 65,67% xudng con 44,50%. Sau 6
thang xtu 1y, ty 1& u sung thdi déu c6 xu
huéng tang & ca 4 cong thic, trong do
cong thie st dung Vimoca 10G két hop
v6i ché pham TKS-NEMA van la cong
thirc 1am tang ty 1¢ u sung théi thap nhét.
Tinh toan hiéu lyc cho thdy: Ca 4 cong
thire déu cho hiéu luc han ché u sung thdi
ré ca phé sau 3 thang. Riéng cong thirc str
dung Vimoca 10G + TKS-NEMA va
Marshal 5G + Sumagrow cho hiéu qua
phong trir kéo dai dén 6 thang sau xir 1y
thudc, tuy nhién hiéu qua dat thap dudi
muc trung binh (< 39,07%).

3.6.4. Ty Ié va chi sé cdy bi vang ld

Trude xtr 1y thude, ty 1& cay vang la
khoang 27,43 dén 42,66% va tuong ddi
dong déu giira cac cong thirc. Sau 3 thang

199



Nguy&n Van Tuét va ctv.

xu 1y (thang 9), da c6 su khac biét gitra
cac cong thuc dac bi¢t ¢ cong thuc su
dung Vimoca 10G + TKS-NEMA lam
giam ty 1€ cay vang rd rét va sai khac co y
nghia so v&i ddi chung khong xir Iy (tur
37,59 xudng con 23,76%). Bén thoi diém
sau 6 thang xir Iy thudc, ty 1& cay bi vang
& ca 4 cong thie xur 1y thude déu tiép tuc
giam va cd sy sai khac c6 y nghia. Cong
thec Vimoca 10G + TKS-NEMA va
NoKaph 10GR + SH-BV1 tiép tuc lam
giam ty 1é cdy vang 14 nhiéu nhat va sai
khéc c6 y nghia véi cac cong thirc con lai.

Tuong ty nhu ty 1& cAy vang 14, chi sé
vang 14 sau xtr ly thude 3 va 6 thang da c6
su khac biét gitra cac cbng thac. Cong
thic sir dung Vimoca 10G + TKS-NEMA
va NoKaph 10GR + SH-BV1 van la 2
cdng thirc ¢6 chi s6 vang 14 thap nhat va
sai khac co y nghia so voi cong thuac doi
ching. Cong thirc st dyng Vimoca 10G
két hop TKS- NEMA cho hiéu lyc cao
nhét tai thoi diém 3 thang dat 49,03% va
hi¢u lyc ting sau 6 thang xu 1y dat
69,06%. Tiép dén 1a cong thirc Marshal
5G + Sumagrow va NoKaph 10GR + SH-
BV1 cho hiéu lyc dat trén 50%. Riéng
cong thuc Map Logic 90WP + Tervigo
20SC + Trico-VTN chua cho hiéu luc
phong trur.

4. KET LUAN VA KIEN NGHI
4.1. Két ludn

- Tuyén trung Pratylenchus coffeae,
Meloidogyne incognita va Rotylenchus
reniformis 1a tac nhan chinh két hop véi
nam (Fusarium oxysporum, Rhizoctonia
solani) gay ra bénh vang 14 chét cdy ca
phé tai canh.
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- Trong san xuat cdy giéng ca phé, xu
ly thuéc Pién Trang-NEMA, Tervigo va
Vimoca c6 tc dung han ché dugc su phat
trién, xam nhép ctia tuyén trung va nim
gdy hai bd ré cdy ca phé giai doan cay
con, giup nang cao ty 18 cay dat tiéu chuan
xuat vuon cao 88,2 - 90,0%, twong ung.
Xt 1y nén dit bau wom cdy gidng bang
Basmid hodc trai bat han ché duoc sy xam
nhdp cua tuyén tring gdy hai ca phé giai
doan dau, tang ty 18 ciy du tiéu chuan xuat
vudn cua cac cong thirc xir 1y nén dat > 80%.
Tuy nhién, dé san xuit cdy giéng sach
bénh can xir 1y bd sung bang cac loai
thudc phong trir tuyén trung khi cay con
dat trén 2 thang tudi. Xu 1y dit 1am bau
bang bot di quy (20g/kg dat) kiém soat
tuyén tring va nam Fusarium spp. trong
ré va dt tot nhat.

- Trong diéu kién vuon ca phé sau tai
canh, xtr Iy ché pham sinh hoc Sumagrow
(0,5%, 2 lit/cay) cho hi¢u qua phong trur
ndm cao nhét dat 29,80%, TKS-NEMA
(10g/cay) dat 13,82%. Sir dung két hop
thudc hoa hoc Vimoca 10G (20g/ciy) va
ché pham sinh hoc TKS-NEMA (10g/cay)
va NoKaph 10GR (20g/gbc) cung véi SH-
BV1 (0,7kg/gbc) cho hiéu lyc phong trir
tuyén tring cao nhat (> 70%) va kéo dai
sau 6 thang xtr 1y.

4.2. Kién nghi

Duya vao mirc d6 bénh vang la théi ré
cdy ca phé sau tai canh dé khuyén céo sir
dung cac bién phap phong chéng hiéu
qua: mirc do bénh cp 3,4 can ap dung
dong bo nhiéu bién phap bao gébm canh
tac, sinh hoc, héa hoc; mirc do bénh nhe
hon (cép 1, 2) khuyén khich 4p dung bién
phap canh tac, sir dung cic ché pham sinh
hoc néu trén.
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ABSTRACT

Study on biological measures to prevent coffee mortality after re-planting
in the Central Highlands

The area of re-cultivated coffee on the old ground often dies, especially in the 2 -
3rd year, the mass death occurs. One of the causes of coffee tree death is damaged
roots, causing yellow leaves and death of the tree. The results of the study on coffee
replanting have determined that the pathogen is caused by the nematodes Pratylenchus
coffeae, Meloidogyne incognita, and Rotylenchus reniformis which are the main agents
associated with the fungus (Fusarium oxysporum, Rhizoctonia solani) causing yellow
leaf disease. dead replanted coffee trees. Some effective technical solutions and re-
planting processes are applied to coffee production in the Central Highlands.
Biological measures have been studied and identified some biological pesticides such as
Dien Trang-NEMA, Tervigo, and Vimoca that have the effect of limiting the growth and
penetration of nematodes and fungi that damage the roots of coffee seedling stage. In
the condition of the coffee plantations after re-cultivation, treatment with Sumagrow
biopessticide (0.5%, 2 liters/plant) gave the highest effectiveness in preventing fungus at
29.80%. Biopessticides should be recommended for use in coffee production after
replanting to prevent yellow leaves, dead coffee trees and contribute to sustainable
coffee production in the Central Highlands.

Keywords: Coffee, yellow leaves, dead coffee trees, biological pesticides, re-plantation.
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KHI:\"NI?\NG VA CO CHE KI;CH KHANG BENH BAC LA LUA
CUA DICH TRICH LA CO HOI (Chromolaena odorata)
BANG BIEN PHAP PHUN QUA LA

Truong Van Xa', Nguyén Thi Tuyét Mai?,
Nguyén Dac Khoa*
! Trirong Dai hoc Swr pham Ky thuat Vinh Long

) % Trwong Pai hoc Can Tho
Tac gia lién hé: ndkhoa@ctu.edu.vn

TOM TAT

Nghién ciru dwoc thuc hién voi muc tiéu khao sat kha nang va co ché kich khéng
bénh bac ld (chdy bia 14) do vi khudn Xanthomonas oryzae pv. oryzae lién quan dén
hoat tinh cua 2 enzyme peroxidase (PO) va catalase (CAT) khi phun dich trich ld co hoi
(Chromolaena odorata) lén la lua. Cac néng do dich trich dwoc khdo sat gém 1,2 3 4
va 5% (w/v) véi 3 bién phdp xir Iy gom phun qua ld & thoi diém 14 ngay truée khi ching
bénh (NTCB), 7 NTCB va két hop 2 thoi diém nay. Kha nang giam bénh trong diéu kién
nha lwéi diege danh gia théng qua chiéu dai vét bénh trén 1d tai cdc thoi diém 7, 14 va
21 ngay sau ching bénh (NSCB). Phun dich trich c6 héi 3 va 5% tai thoi diém 14 va 7
NTCB cho thdy kha nang giam bénh dén 21 NSCB, trong dé nong do 5% cé kha ning
gidm bénh twong dwong véi thuoe héa hoc. Tat ca cdc néng do khdo sdt cia nghiém
thitc két hop phun 2 thoi diém déu cé kha ndng giam bénh tot hon nghiém thirc doi
chirng am. Dich trich la co hoi co kha kich khang bénh do hoat tinh cua 2 enzyme PO
va CAT tang sau khi cay lua dwoc chung bénh va phun dich trich, trong do, enzyme PO
ting lién tuc tir thoi diém 0 dén 6 NSCB nhung giam & ngay thir 7 con enzyme CAT ting
manh tir 0 dén 4 NSCB va ginr on dinh dén 7 NSCB.

Tir khoa: Bac 1a, Chromolaena odorata, co hoi, kich khdng, lia, Xanthomonas
oryzae pv. oryzae

1. GIGI THIREU dan dén cay ma chét héo hoic bac 14 va
. thuong gay hai ning nhat ¢ giai doan Ita
dé nhanh (Mew et al., 1993; Nifio-Liu et
al., 2006). O Viét Nam, bénh da gy thiét
hai 16n ning suat lta va lam giam chat
luong gao (Dinh et al., 2008). Bénh
thuong xuét hién vao vu hé thu - dong
xuén, nhat 1a khi thoi tiét c6 mua nhiéu,

Bénh bac 14 (chay bia 14) lua do vi
khuan gram &m Xanthomonas oryzae pv.
oryzae (X00) gay ra (Swings et al., 1990).
Vi khuan X00 x4m nhiém va phat trién
trong mach din c6 thé 1am nghén mach,

Nguoi phan bién: PGS.TS. Tran Vii Phén
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gi6 manh va thuong gay hai nang ¢ giai
doan laa dé nhanh dén lam dong. Nhing
nim gan day, bénh xut hién va gy hai
trén tit ca cac vung trong lta & khu vuc
ddng bang séng Ctru Long.

Cac bién phap phong trir bénh bac 14
lta dugc nghién ciru va st dung nhu
thudc hoa hoc, gidng mang gen khang
hoac st dung vi sinh vat ddi khang
(Chithrashree et al, 2011; Khan et al.,
2012; Suryadi et al., 2013; Hop et al.,
2014; Zhang et al., 2015; Khoa et al.,
2016). Mot chién lugce khac dé phong trir
bénh bac 14 lua 1a kich thich tinh khang
bénh luu dan (kich khang). Kich khang 1a
phuong phép gitp cho ciy bi nhiém bénh
c6 kha nang khang dugc bénh & mot muc
d6 nao d6 sau khi duoc xir Iy bang tac
nhan kich khang (Kloepper et al., 1992);
la phuong phép quan ly bénh hai trén cay
trong mot cach bén vimg va than thién
v6i moi truong (Nguyén Pic Khoa,
2018). Tac nhan kich khang khoéng tac
dong truc tiép 1én mam bénh ma chung
tao ra cac tin hiéu gitp kich hoat co ché
tr vé co san trong cdy, trong d6 co su
tang tich luy cic hop chit phenol,
phytoalexin va protein lién quan dén qua
trinh phat sinh bénh (PR-protein) nhiam
ngan chdn sy phat trién cia mam bénh
(van Loon et al., 1998). Cac enzyme
peroxidase (PO), catalase (CAT),
phenylalanin  amino lyase (PAL),
polyphenol oxidase (PPO) da dugc béo
c4o goép phan han ché su phat trién lan
rong mam bénh Xo0 khi tin cong vao ciy
laa thong qua co ché kich khang (Kagale
et al., 2004; Govindappa et al., 2011;
Nisha et al.,, 2012; Khoa et al. 2017;
Nguyén Thi Thu Huong va ctv., 2018).
Céc tac nhan kich khang mam bénh bac 14

laa dd duge bao cdo, gdbm acilbenzolar-S-
methyl va Salicylic acid (Mohan Babu et
al., 2003a; 2003b), vitamin B; (Ahn et
al., 2005); vi khuan Bacillus spp.
(Chithrashree et al., 2011), Pseudomonas
fluorescens (Lingaiah and Umesha,
2013); dich trich Ca doc dugc (Datura
metel) (Kagale et al., 2004), Cang mai
(Adhatoda vasica) (Govindappa et al.,
2011), Ngu trao (Vitex negundo) (Nisha
et al, 2012), Séng doi (Kalanchoe
pinnata) (Khoa et al. 2017; Nguyén Thj
Thu Huong va ctv., 2018); C6 Cut heo
(Ageratum conyzoides) (Truong Vian Xa
va Nguyén Pic Khoa, 2020).

Dich trich C6 hoéi da duoc khao sat co
hiéu qua giam bénh dbi voéi dao o6n
(Pyricularia oryzae) va dém van
(Rhizoctonia solani) gay hai trén laa
(Khoa et al., 2011; Tran Thi Thu Thiy va
Jorgensen, 2016; Cuong et al., 2021).
Theo Truong Vin Xa va Nguyén Dic
Khoa (2020), khi ngam hat laa bang dich
trich Co hoi di cho két qua budc dau
giam bénh bac 14 laa trong diéu kién nha
ludi. Tuy nhién, dudi ap luc bénh ngay
cang cao, xu ly dich trich thuc vat béng
ngam hat 13 rat xa thoi diém cay lua nhay
cam nhét v6i bénh 1am co ché kich khang
cua cay it phat huy tac dung hodc khong
kich thich tinh khang kip thoi véi mam
bénh. Do d¢, d& tai duoc thuc hién nhim
khao sat hiéu qua giam bénh va co ché
kich khang lién quan dén enzyme PO va
CAT cua dich trich 14 co hoi bang bién
phap phun qua 14 ddi véi bénh bac 14 laa
dé lam co s dé tng dung vao thuc té
phong tri bénh mgt cach hi€u qud, than
thién véi moi truong, dé sir dung va co
thé tan dung ngudn nguyén lidu tai chd
nén gitp giam chi phi san xuat.
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2 VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vit ligu

Vi khuian Xoo dwgc Nhém Nghién
ctu Bénh cédy thuoc Vién Nghién ctru va
Phat trién Cong nghé Sinh hoc, Trudng
Pai hoc Can Tho cung cip. Vi khuan Xoo
duogc nudi trén moi treong Wakimoto cai
tién (Karganilla et al., 1973).

Giong l0a Jasmine 85 (Vién Lua
ddng bing séng Cuu Long). Pat phu sa
trong l0a dugc xtr Iy véi voi (100g voi bot
cho 10kg dt) truée khi cho vao chau 30
x 45 x 20cm.

Phan hoa hoc bon cho l0a theo cong
thirc 120N - 40P - 60K theo khuyén cdo
ciia Trung tim Khuyén nong Can Tho.
Luong cu thé cho timg chau nhu sau:
Bon 16t ¢ thoi diém 2 ngay trudce sa voi
luong 1a 2,4 g P (Super phosphate, Supe
Phét phét va Hoa chat Lam Thao) va bon
thic vao 10, 20, 40 va 70 ngay sau sa voi
luong 0,5g¢ N (ure, dam Phu My) va
0,12g K (Potassium chloride, Tap doan
Vinacam).

Pbi chimg duong 1a thudc héa hoc
Starner 20WP (10g/gbi, cong ty Bao v¢
Thyc vét 1 Trung Uong) 1a loai thude c¢6
hoat chit oxolinic acid 20%, tac dung
khang khuan khé rong, dic biét hiéu qua
d6i voi bénh chay bia 1a. Str dung Starner
20WP dé phong tri bénh chay bia 14 lta
dung theo khuyén cdo trén bao bi
(30g/16L/500m?). Trong thi nghiém nay,
thudc hoa hoc Starner 20WP duge phun
dé phong bénh ¢ thoi diém 5 ngay trude
ching bénh (NTCB) va phun tri bénh thoi
diém 5, 10 va 15 ngay sau chung bénh
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(NSCB) voi luong 18,75mg trong 10mL
nude cho mdi chau.

2.2. Phuwong phap nghién ciru
2.2.1. Chuan bj dich trich ld Cé hoi

La cay Co6 hoi duogc thu vao luc 7 gio
sang tai nha ludi Truong Pai hoc Su
pham K¥ thuat Vinh Long va van chuyén
ngay vé phong thi nghiém. Dich trich
dugc chuan bi ¢ diéu kién nhiét d6 phong
gdm céc bude: Cac 14 truong thanh hoan
toan duoc chon, sau d6 rira sach bang
nudc may, dé rao nudc, xay nhuyén bang
may xay (Toshiba BL-T60), loc va pha
dung ndng do (ndng do dich trich = khdi
lwong 14/thé tich nuéc cat dung ly trich,
w/v). Dich trich dugc trir trong ngan mat
ta lanh va dugc sir dung trong ngay.

2.2.2. Chudn bi huyén phi vi khuéin Xoo
va ching bénh nhdn tao

Huyén pht Xoo mat sé 10° CFU/mL
dung dé chang bénh nhan tao dugc
chuan bi nhu sau: DUng que ciy vo tring
ldy day 2 loop vi khuan da phat trién trén
méi trudng Wakimoto cai tién tir 48 - 72
gio cho vao 10mL nudc cat da thanh
trung, két qua do va hiéu chinh vé gi4 tri
OD = 0,37 & budc séng 600nm bang
may hap thu quang phd (Khoa, 2005;
Khoa et al., 2017).

Chung bénh nhén tao theo phuong
phap cua Kauffman et al. (1973) duoc
thuc hién nhu sau: Dung kéo da thanh
trang nhng vao huyén phi vi khuan, cat
5 chép 14 truong thanh vai chiéu dai tur
dinh 1& khoang 2 - 3cm cua ting cay lua
O giai doan 45 ngay sau khi gieo (Khoa
et al., 2017; Nguyén Thi Thu Huong va
ctv., 2018).
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2.2.3. Khao sat kha nang giam bénh bac
ld ciia dich trich Cé héi trong diéu kién
nha lugi

Thi nghiém duoc bb tri theo thé thirc
hoan toan ngau nhién, 2 nhén td, 3 1an lip
lai. Nhan t6 1 1a ndng do dich trich (1, 2,
3, 4 va 5%); nhan t6 2 1a thoi gian phun
(14 NTCB, 7 NTCB, két hop hai lan phun
14 va 7 NTCB).

Chi tiéu duoc ghi nhan bang cach do
chiéu dai vét bénh tinh tir vi tri cit dén
vét lan cudi cung trén 14 qua cac thoi
diém 1a 7, 14 va 21 NSCB (Khoa et al.,
2017; Nguyén Thi Thu Huong va ctv.,
2018; Truong Vin Xa va Nguyén Pic
Khoa, 2020; 2021).

2.2.4. Khdo sat hogt tinh enzyme trong
mo 14 lUa

Thi nghiém duoc b tri theo thé thuc
hoan toan ngau nhién 3 lan Iap lai, géom
4 nghiém thuc: (1) phun dich trich 14 Co
hdi, c6 chuang bénh; (2) phun dich trich,
khong chung bénh; (3) phun nudc vo
trung, c6 chung bénh va (4) phun nuéc
vo trung, khong chung bénh. Nong do
dich trich 1& Co hoi dugc chon tur thi
nghiém trén la 1% phun tai 14 va 7
NTCB (néng do thdp nhat nhung cho
hiéu qua giam bénh kéo dai dén 21 ngay
sau chung bénh (NSCB)).

Mau 14 laa dugc thu ¢ giai doan 45
ngay sau khi gieo (NSKG). Mau 14 lua
tredng thanh & cac nghiém thire duoc thu
& thoi diém 0, 1, 2, 3, 4, 5, 6 va 7 NSCB
(dung kéo cit ngang be caa la thir 3 tir

trén xudng), mau 14 duoc cho ngay vao
nito 16ng va giir 6n dinh trong 5 phut. Sau
d6, mau chuyén vé phong thi nghiém dé
ly trich enzyme.

Ly trich enzyme duogc thuc hién
gom budc: ldy 0,1g md 14 lGa cho vao
tuyp 2mL cé chwra bi sit da duoc thanh
trung, tiép theo ngam trong nito 1ong 10
phut va dugc nghién thanh bot min bang
may nghién mau (Retsch MM 200), tiép
theo cho 5mL dung dich dém. Sau do,
hdn hop dugc ly tm 10.000 vong/phut
trong 30 phiat & 4°C. Sau khi ly tam,
phan dung dich néi trén mit duoc
chuyén sang tuyp méi va dugc sur dung
nhu ngudn dich chiét enzyme dé khao
sat hoat tinh PO, CAT ngay sau khi ly
trich (Khoa et al., 2017).

2.2.4.1. Khao sat hogt tinh enzyme
peroxidase (PO)

Khao sat hoat tinh PO duoc thuc hién
theo phuong phap cua Hammerschmidt et
al., (1982) va diéu chinh theo Khoa et al.
(2017). Mau enzyme dugc ly trich trong
dém 0,1M sodium phosphate (pH 6,5).
Mau khao sat hoat tinh PO dugc thuc
hién phan tng véi 1,6mL H,O, 0,05M,
0,15mL guaiacol 0,15M va 0,15mL dich
trich enzyme. Cac mau duoc do hap thu
quang phd ¢ budc song 470nm va dugc
ghi nhan tir IGc bat dau phan tGng dén 2
phat va mdi 30 gidy ghi nhan mét lan.
Hoat tinh PO duogc thé hién qua su thay
d6i gia tri hap thu quang phd ¢ 470nm
(AOD470nm/phat/g mo 14).
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2.2.4.2. Khao sat hogat tinh enzyme
catalase (CAT)

Khao sat hoat tinh CAT duoc thuc
hién theo phuong phap cua Beers and
Sizer (1951) va diéu chinh theo Khoa et
al. (2017). Mau enzyme dugc ly trich
trong dung dich d&m 0,1M potassium
phosphate (pH 7,0). Mau khao sat hoat
tinh CAT duoc thuc hién phan ung
catalase gébm 1,75mL H,0, 0,2M va
0,15mL dich trich enzyme. Cac mau dugc
do hap thu quang phd ¢ budc séng 240nm
va duogc ghi nhan tir ltc bat dau phan tng
dén 2 phat va mdi 30 gidy ghi nhan mot
lan. Hoat tinh CAT duoc thé hién qua su
kha ning phan hiy co chat H,O, thong
qua su thay giam gia tri hap thu quang
ph6 &  buéc  soéng  240nm
(AOD240nm/phat/g mo 14).

2.2.5. X ly sé ligu

Phan mém thdng ké IBM SPSS 26
phan tich phuong sai 1 chiéu, kiém dinh
Duncan ¢ muc y nghia 5% dugc st dung
dé so sanh cac trung binh nghiém thic
khao sat kha nang giam bénh bac 14 trong
nha ludéi.

Gi& tri OD dugc trinh bay dudi dang
biéu d6 bang phan mém Microsof Excel
2016, thé hién sy thay d6i hoat tinh enzyme
cua bon nghiém thuc tir 0 d¢én 7 NSCB.

3. KET QUA VA THAO LUAN

3.1. Hiéu qua giam bénh bac la cuia
dich trich trong diéu kién nha lwéi

Hiéu qua giam chiéu bénh khi dugc
phun v&i cac loai dich trich thuc vat duogc
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danh gia bang cach so sanh chiéu dai vét
bénh & timg thoi diém 7, 14 va 21 NSCB
gitta nhitng nghi¢m thac c6 phun dich
trich so voi phun nuée (d6i chimg am) va
phun Starner 20WP (d6i chimg duong)
(hinh 1).

Dich trich c6 héi dugc phun qua 14 tai
thoi diém 7 NTCB, nghiém thirc 3% co
hi€u qua giam bénh khac biét ¥y nghia so
v6i d6i ching am va duy tri hiéu dén 21
NSCB (hinh 1A). Trong d6, nghiém thirc
5% co6 hiéu qua giam bénh tuong duong
v6i dbi ching duong tai thoi diém 14
NSCB va 21 NSCB.

Dich trich ¢é hoi dugc phun qua 14 tai
thoi diém 14 NTCB, nghiém thirc 3%, 4%
va 5% co hi€u qua giam bénh khac biét y
nghia so v6i d6i chimg am va duy tri hiéu
dén 21 NSCB (hinh 1B). Trong do,
nghiém thuc 4% va 5% c6 hi¢u qua giam
bénh twong dwong voi d6i chimg dwong
tai thoi diém 14 NSCB va 21 NSCB.

Dich trich c6 héi dugc phun qua 14 tai
hai thoi diém két hop 1a 14 va 7 NTCB,
tat cac nghiém thirc déu c6 hiéu qua giam
bénh tuong dwong voi ddi chimg duong
(hinh 1C). Pdi v6i nghiém thirc 5%, tai 7
NSCB c6 hiéu qua giam bénh khéc biét y
nghia so véi ddi chimg dm; 14 NSCB thi
hiéu qua tuong duong khac bi¢t khong y
nghia so v6i ddi chimg duong; 21 NSCB
thi hiéu qua giam bénh cao hon so véi ddi
chimg duong. Nhu vay, néu cling phuong
phép xu 1y thi hiéu qua giam bénh tang
dan theo céc thoi diém khao sat 1an luot
147,14 va 21 NSCB.
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Hinh 1. Trung binh chiéu dai vét bénh bac la (mm) khi dwe'c phun qua la
bang dich trich cé hai trong diéu kién nha lwi
A. Phun dich trich C& hoi vao thoi diém 7 NTCB; B. Phun dich trich Co héi
vao thdi diém 14 NTCB; C. Phun dich trich Cé héi vao hai thei diém 14 va 7 NTCB;
Cé4c cdt trong cung mot thoi diém khéo sat theo sau béi mot hodc nhirng chi cai gibng nhau thi
khéac biét khéng cé y nghia théng ké (p > 0,05) bang phép thir Duncan.
NSCB: Ngay sau chiing bénh. NTCB: Ngay trwdc ching bénh

Két qua nghién ctru da xéac dinh, phun
dich trich 14 Co héi ¢ cing nong do dich
trich thi thoi diém 14 NTCB cho higu qua
giam bénh cao hon so vdi 7NTCB (hinh
1A, 1B). Két qua nay tuong tu nhu
nghién ciru ctia Nguyén Thi Thu Huong
va ctv. (2018), hiéu qua giam bénh bac 14
khi phun dich trich song doi & thoi diém
14 NTCB cao hon so v4i 7 NTCB. Ngoai
ra, nghién ctru di cho thiy phun dich
trich c6 hoi dong thoi tai hai thoi diém 1a
7 va 14 NTCB thi hidu qua giam bénh thé
hién cao hon so v&i phun timg thoi diém
riéng 1é ting thoi diém (hinh 1C).

Vi tiéu chi lya chon nghiém thirc
c6 ndng do dich trich thip nhat ma tai
d6 co hiéu qua giam bénh so véi dbi

ching am thi nghiém thtc phun dich
trich ¢6 hoi 1% tai hai thoi diém 14 va 7
NTCB 1a nghiém thirc pht hgp nhat va
ap dung cho cac thi nghi¢ém khdo sat
enzyme PO va CAT. Viéc lya chon
nghiém thirc nay hoan toan phu hop so
vo1 cac nghién ctu trude do; nhu so voi
nghiém thtrc ngam hat bang dich trich 1a
séng doi 1,5% (Khoa et al., 2017) va
phun qua 14 & thoi diém 14 NTCB bang
dich trich séng doi 1% (Nguyén Thi
Thu Huong va ctv., 2018).

3.2. Hoat tinh enzyme trong mo la lua

3.2.1. Hoat tinh enzyme peroxidase (PO)
Két qua khao sat hoat tinh enzyme

PO trong 14 Iua cia cac nghi¢m thic duoc
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thé hién thong qua gia tri hap thu quang
phé (AOD470nm/phat/g mé 13) ciia ndng
d6 san pham tetraguaiacol trong phan tng
phan hay guiacol dudi sy xuc tac cua
enzyme PO (hinh 2A).

O nghiém thic phun nuéc, khong
chung bénh c6 gia tri hip thu quang phd
luén 6n dinh, nhung c¢6 xu huéng ting tir
4 NSCB dén 7 NSCB. Péi véi nghiém
thirc phun nudce, c6 ching bénh c6 gia tri
hap thy quang phd luén gitr & mic cao
hon so voi nghiém thic phun nudc,
khong chung bénh.

Pb6i v6i nghiém thic phun co hoi,
khong ching bénh thi gia tri hap thy
quang pho ting dan va tiép tuc duy tri dén
4 NSCB. Tai ngay tha 5, gia tri hap thu
quang ph6 cua nghiém thic ndy giam
xudng xap xi nhing thoi diém dau, sau do
tang nhe va 6n dinh tai thoi diém 6 NSCB
va 7 NSCB. Trong khi do, nghiém thurc
phun Cé héi, c6 chung bénh thi gia tri hap
thu quang pho tang dan dén ngay khao sat
thtr 3, tang vot & 4 NSCB va kha ning
tang duoc tiép tuc duy tri dén thoi diém 6
NSCB, sau d6 gidam manh vao ngay tha 7.

3.2.2. Hoat tinh enzyme catalase (CAT)

Két qua khao sat hoat tinh enzyme
CAT trong md 14 lta ctia cac nghiém thuc
dugc thé hién qua sy thay doi gid tri hap
thy quang phd (AOD240nm/phit/y md
14) ctia co chat H,O, trong phan mg xuc
tdc phan huy H,O; boi enzyme CAT
(hinh 2B).
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Nghiém thttc phun nudc, khong
chung bénh va nghiém thirc phun dich
trich co hoi, khong chung bénh thi gia
tri hip thu quang phd ting tir 1,161 *
0,026 dén 1,773 £ 0,016 tir thoi diém 0
NSCB dén 4 NSCB, sau d¢ giit 6n dinh
dén 6 NSCB. Két qua twong ty nhu
nghién ciu cua Khoa et al. (2017),
nghiém thic khong ching bénh dé khao
sat CAT ciing c6 xu hudng tang tur thoi
diém 0 NSCB dén 6 NSCB, sau d6 giam
0 7 NSCB.

Nghiém thic phun nudc, c6 ching
bénh thi gia tri hap thu quang pho ting &
tir 0 NSCB dén 1 NSCB; sau d6, gitta 6n
dinh dén 7 NSCB. Ngoai ra, gia tri hép
thu quan ph6 ¢ nghiém thirc nay luén duy
tri & muc cao hon so véi nghi¢m thirc
phun nudc, khong chung bénh. Nhu vay,
khi bi 1ay nhiém béi mam bénh Xoo thi
enzyme CAT di dugc sinh tong hop
nhiéu hon so véi khong ¢ su hién dién

cua mam bénh.

Dbi voi phun dich trich co hoi, c6
chung bénh thi gia trj hip thy quang phd
tang vot tir 0 NSCB dén 4 NSCB; giam ¢
5 NSCB; tiép tuc tang dén 7 NSCB. Két
qua nay twong ty nhu nghién cliu cia
Khoa et al. (2017), enzyme CAT ciing
tang khi duoc ngam hat bang dich trich
séng doi va c6 ching bénh. Nhu vay, viéc
phun dich trich Co hoi lam tang hoat tinh
enzyme CAT cao hon, diéu nay phu hop
v6i hiéu qud gidm bénh da dugce trinh bay
¢ thi nghiém trén.
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Hinh 2. Hoat tinh enzyme peroxidase (A) va catalase (B) trong mé 4 1Ua
Céy lua dwoc phun véi dich trich 14 Cé héi néng do 1% (w/v) tai hai thoi diém la 14 va 7 NTCB.
NSCB: Ngay sau chiing bénh. NTCB: Ngay trwwéc chiing bénh

Dbi voi cac mam bénh ky sinh trong  tinh oxy héa cao, trong d6 hai enzyme
mo song thi co ché kich khang thuong c6 CAT va PO tham gia tich cuc vao qua
lién quan dén cac duong truyén tin hiéu trinh phan giai H,O, trong té bao
SA (Salicilic Acid) va sy tang tich liy (Govindappa et al., 2011; Nisha et al.,
cac nhom co6 hoat tinh oxy hoa cao 2012; Khoaetal., 2017).

(H,0,, 0%, OH") tir d6 giup cdy trong

: _ . C e T Két qua, ¢ nghiém thirc phun nuéc, cod
chong lai sy tdn cong ciia cdc mam bénh

o o chung bénh cua hai thi nghiém khao sat
ky sinh trong m6 song (Rao et al., 1997, ./ v o CAT va PO d&u c6 chidu huéng
Shetty et al., 2007; Shetty et al., 2008). gy 3 hogt tinh tir thoi diém 1 ngay dén
X00 1a mam bénh ky sinh trong md sOng, 7 NSCB; tir két qua trén cho théy chinh
do d6 khi b1 tan cong, cay lta c6 nhitng

) ’ : mam bénh 1a vi khuan Xo00 c6 kha nang
co ché nhan ra sy tan cong clia mam bénh

) kich thich tinh khang bénh cta cay lua sau
dé hoat hoa tin hi¢u SA. khi duoc chung bénh nhan tao. Tuy nhién,

Su xuat hién cdc nhom c6 hoat tinh tinh khang bénh tu nhién cia cay lua la
oxy hoa trong cdy gop phan giéi han sy ch}ra du dé ngin (‘:ém sy phat trién cia
phat trién ciia mam bénh, trong d6 H,0; méam bénh do vay can phéi ¢6 mdt phuong
tham gia vao mot phan cia sy lignin, Phap kich thich tinh khang cua cdy lba
suberrin va cdu thanh khéc cua vach t¢ Phu hop dé kha nang khang dugc hoat hoa
bao, kich thich céc gen c6 lién quan dén O thoi diém dung lic va du manh dé gilp
cay lta ngan chdn sy xdm nhieém va phat

su bao vé, kich thich tong hop phytoalexin ) ‘
trién cua mam bénh.

gdy doc cho mam bénh (van Loon et al.,
1998; Shetty et al., 2008). Tuy nhién, néu Néu so sanh hoat tinh cia CAT va PO
nhom c6 hoat tinh oxy hoa nay sinh ra ciia ciing nghiém thtc phun dich trich thi
cao, c6 thé gdy ddc cho té bao. Do vy, d¢  ca hai enzyme déu bi Gic ché & thoi diém
gilt dugc trang thai (;én béng trong té bao tir 4 ngay dén 5 NSCB. Tuy nhién, diém
thuc vat nén co ché giai doc dugc hoat  khac nhau l1a & enzyme PO bi trc ché manh
hoa cung lic v6i sy gia tang cic nhom c¢6  dén thoi diém 7 NSCB, trong khi d6 hoat
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tinh enzyme CAT lai c6 chiéu hudng gia
tang tré lai ¢ thoi diém 5 NSCB. Tém lai,
phun qua 14 véi dich trich C6 héi c6 ching
bénh c6 kha nang kich thich cay lua hoat
hoa enzyme CAT va PO cao hon so véi
nghi¢m thirc phun nudc.

4. KET LUAN

Nghién ctru da khao sat dugc kha
nang lam giam bénh bac 14 cua dich trich
& Co hoi thong qua phuong phap phun
qua 14 true ching bénh, trong d6 tuyén
chon dugc ndng d6 dich trich 1% dugc
phun tai hai thoi diém 14 va 7 NTCB la
né)ng do thép nhét nhung van thé hién hiéu
qué gidm bénh 6n dinh dén 21 NSCB. Co
ché kich khang c6 lién quan dén kha ning
giam bénh bac 14 duoc chirng minh thong
qua khdo sat hoat tinh enzyme PO va
CAT. Khi dugc phun dich trich Co héi, co
ching bénh thi enzyme PO tang lién tuc tur
thoi diém 0 dén 6 NSCB, sau d6 giam & 7
NSCB; trong khi do, enzyme CAT ting
manh tir 0 dén 4 NSCB, sau d6 giit 6n
dinh & muc cao dén 7 NSCB.

TAI LIEU THAM KHAO

1. Ahn, I.P, Kim, S. and Lee, Y.H., 2005.
Vitamin B, functions as an activator of plant
disease resistance. Plant Physiology, 138:
1505 - 1515.

2. Beers, R.F. and Sizer, J.R., 1951. A
spectrophotometric method for measuring the
breakdown of hydrogen peroxyde by
catalase. Journal of Biologica Chemistry,
195(1): 133 - 140.

3. Chithrashree, U.S., Udayashankar, A.C.,
ChandraNayaka, S., Reddy, M.S. and
Srinivas, C., 2011. Plant growth-promoting
rhizobacteria mediate induced systemic
resistance in rice against bacterial leaf blight

210

10.

11.

by Xanthomonas oryzae pv. oryzae. Biological
Control, 59: 114 - 122,

Cuong, C.N., Nguyen, T.Q., Kanaori, K,
Binh, T.D., Dao, X.H., Vang, L.V. and Kamei,
K., 2021. Antifungal Activities of Ageratum
conyzoides L. Extract against Rice Pathogens
Pyricularia oryzae Cavara and Rhizoctonia
solani Kiihn. Agriculture, 11(11): 1169.

Dinh, H.D., Oanh, N.K., Toan, N.D., Du, P.V.
and Loan, L.C., 2008. Pathotype profile of
Xanthomonas oryzae pv. oryzae isolated from
the rice ecosystem in Cuu long river delta.
Omorice, 16: 34 - 40.

Govindappa, M., Umesha, S. and Lokesh, S.,
2011. Adathoda vasica leaf extract induces
resistance in rice against bacterial leaf blight
disease Xanthomonas oryzae pv. oryzae.
Internationnal Journal of Plant Physiology
and Biochemistry, 3(1): 6 - 14.

Hammerschmidt, R., Nucldes, E.M. and Ku¢,
J., 1982. Association of enhanced peroxidase
activity with induced systemic resistance of
cucumber to Colletotrichum lagenarium.
Physiological Plant Pathology, 20(1): 73 - 82.

Hop, D.V., Hoa, P.T.P, Quang, N.D., Ton,
P.H., Ha, T.H., Hung, N.V, Van, N.T., Hai,
T.V., Quy, N.T.K., Dao, N.T.A and Thom,
V.T., 2014. Biological control  of
Xanthomonas oryzae pv. oryzae causing rice
bacterial blight disease by Streptomyces
toxytricini VNO8 - A-12, isolated from soil
and leaf-litter samples in Vietnam. Biocontrol
science, 19(3): 103 - 111.

Kagale, S., Marimuthu, T., Thayumanavan,
B., Nandakumar, R. and Samiyappan, R.,
2004. Antimicrobial activity and induction of
systemic resistance in rice by leaf extract of
Datura metel against Rhizoctonia solani and
Xanthomonas oryzae pv. oryzae.
Physiological and Molecular Plant Pathology,
65: 91 - 100.

Karganilla, A.D., Paris-Natural, M. and Ou,
S.H., 1973. A comparative study of culture
media for Xanthomonas oryzae. The Philipp.
Agric., 57: 141 - 152.

Khan, J.A., Siddig, R., Arshad, H.M.A,
Anwar, H.S., Saleem, K. and Jamil, F.F,,
2012. Chemical control of bacterial leaf blight
of rice caused by Xanthomonas oryzae pv.
oryzae. Pakitsan Journal of Phytopathology,
24: 97 - 100.



Trwong Van Xa va ctv.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Khoa N.b., Xa, T.V.,, Hao, L.T. 2017.
Disease-reducing effects of aqueous leaf
extract of Kalanchoe pinnata on rice bacterial
leaf blight caused by Xanthomonas oryzae pv.
oryzae involve induced resistance.
Physiological and Molecular Plant Pathology,
100: 57 - 66.

Khoa, N.D., 2010. Control of sheath blight
and other rice diseases by induced resistance
using an extract of the plant Chromolaena
odorata. PhD thesis. Faculty of Life
Sciences, University of  Copenhagen,
Denmark. 100 pages.

Khoa, N.D., Tuan, T.Q., Giau, N.D.N., 2016.
Effects of Serratia nematodiphila CT-78 on
rice bacterial leaf blight caused by
Xanthomonas oryzae pv. oryzae. Biological
Control, 103: 1 - 10.

Khoa, N.D., 2005. Effect of single resistance
genes and their pyramid on the diversity of
Xanthomonas oryzae pv. oryzae population
under field conditions as revealed by insertion
sequence-polymerase chain reaction (IS -

PCR). MSc Thesis. University of the
Philippines Los Bafios, 105 pages.
Khoa, N.D., Thuy, P.T.H.,, Thuy, T.T.,

Collinge, D.B. and Jargensen, H.J.L., 2011.
Disease-reducing effect of Chromolaena
odorata extract on sheath blight and other rice
diseases. Phytopathology, 101(2): 231 - 240.

Kloepper, J.W., Tuzun, S. and Kué, J.A,,
1992. Propose definitions relates to induced
disease resistance. Biocontrol Science and
Technology, 2: 349 - 351.

Lingaiah, S. and Umesha, S., 2013.
Pseudomonas  fluorescens  inhibits  the
Xanthomonas oryzae pv. oryzae, the bacterial
leaf blight pathogen in rice. Canadian Journal
of Plant Protection, 1: 147 - 153.

Mew, T.W., Alvarez, A.M., Leach, J.E. and
Swings, J., 1993. Focus on bacterial blight of
rice. Plant disease, 77:5 - 12.

Mohan Babu, R., Sajeena, A., Vijaya
Samundeeswari, A, Sreedhar, A,
Vidhyasekeran, P. and Reddy, M.S., 2003a.
Induction of bacterial blight (Xanthomonas
oryzae pv. oryzae) resistance in rice by
treatment with acibenzolar-S-methyl. Annals
of Applied Biology, 143: 333 - 340.

21.

22.

23.

24,

25.

26.

27.

28.

Mohan Babu, R., Sajeena,
Samundeeswari, A, Sreedhar, A,
Vidhyasekeran, P., Seetharaman, K. and
Reddy, M.S., 2003b. Induction of systemic
resistance to Xanthomonas oryzae pv.
oryzae by salicylic acid in Oryza sativa (L.).
Journal of Plant Diseases and Protection,
110: 419 - 431.

Nguyén Pic Khoa, 2018. Bénh bac 1a lua.
Séch Bénh hai cay trong Viét Nam. Chu
bién: Vii Triéu Man, Nguyén Vin Tuit, Bui
Cach Tuyén va Pham Vin Kim. Nha xuét
ban Hoc vién Nong nghi¢p Viét Nam. 643
trang (112 - 119).

Nguyén Thi Thu Huwong, Lam Tén Hao va
Nguyén Péc Khoa, 2018. Hiéu qua giam bénh
va co ché kich khang lién quan dén enzyme
phenylalanine ammonia-lyase va polyphenol
oxidase dbi voi bénh chay bia 14 lua khi phun
qua 14 v&i dich trich 14 séng doi. Tap chi Khoa
hoc Truong Pai hoc Cén Tho, 54: 13 - 21.

Nifio-Liu, D.O., Ronald, P.C. and Bogdanove,
AJ., 2006. Xanthomonas oryzea pathovars:
model pathogen of a model crop. Molecular
plant pathology, 7(5): 303 - 324.

Nisha, S., Revathi, K., Chandrasekaran, R.,
Kirubakaran, S.A., Sathish-Narayanan, S.,
Stout, M.J. and Senthil-Nathan, S., 2012.
Effect of plant compounds on induced
activities of defense-related enzymes and
pathogenesis related protein in bacterial blight
disease susceptible rice plant. Physiological
and Molecular Plant Pathology, 80: 1 - 9.

Rao, M.V., Paliyath, G., Ormrod, D.P.,
Murr, D.P. and Watkins, C.B., 1997.
Influence of salicylic acid on H,0,
production, oxidative stress, and H,O, .
metabolizing enzymes (Salicylic acid-
mediated  oxidative damage requires
H,0,). Plant Physiology, 115: 137 - 149.

Shetty, N.P., Jargensen, H.J.L., Jensen, J.D.,
Collinge, D.B. and Shekar Shetty, H., 2008.
Roles of reactive oxygen species in
interactions between plants and pathogens.
European Journal of Plant Pathology, 121:
267 - 280.

Shetty, N.P., Mehrabi, R., Litken, H.
Haldrup, A., Kema, G.H., Collinge, D.B.

A., Vijaya

211



Trwong Van Xa va ctv.

and Jgrgensen, H.J.L., 2007. Role of dich trich thuc vat. Tap chi khoa hoc Truong
hydrogen peroxide during the interaction Pai hoc Can Tho, 111 - 119.

between the hemibiotrophic fungal pathogen 3o Truong Vin Xa va Nguyén Déc Khoa, 2020.
Septoria tritici and wheat. New Phytologist, Tuyén chon diéh trich thuc vit co kha ning

174: 637 - 647. gilip giam bénh bac 14 lta (Xanthomonas

29. Suryadi, Y., Susilowati, D.N., Priyatno, T.P., oryzae pv. oryzae). Ky yéu Hoi thao Qubc gia
Samudra, I.M., Kadir, T.S. and Mubarik, N.R., Bénh hai Thuc vat Viét Nam lan the 19 nim
2013. Prospect of Using Bacterial Bio- 2020. Trang 384 - 395.

formulation to Suppress Bacterial Leaf Blight 35
of Rice: A Case Study in Cianjur, West Java.
Penelitian  Pertanian Tanaman Pangan,

. Truong Vin Xa va Nguyén Pic Khoa, 2021.
Hiéu qua giam bénh bac 14 lua (Xanthomonas
oryzae pv. oryzae) cua cac loai dich trich thuc

32:83 - 90. vit ban dia tai dong bang song Ciru Long. Ky
30. Swings, J., van Denmooter, M., Vauterin, L., yéu Hoi thao Qubc gia Bénh hai Thyc vat Viét

Hoste, B., Gillis, M., Mew, T.W. and Kersters, Nam ndm 2021. Trang 407 - 418.

K., 1990. Reclassification of the Causal 34 yan Loon, L.C, Bakker, P.A. and Peiterse,

Agents of Bacterial Blight (Xanthomonas C.M., 1998. Systemic resistance induced by

campestris pv. oryzae) and Bacterial Leaf rhizosphere bacteria. Annual Review of

Streak  (Xanthomonas  campestris  pv. Phytopathology, 36: 453 - 483.

oryzicola) of Rice as Pathovars of

Xanthomonas oryzae (ex Ishiyama 1922) 85. Zhang, F., Zhuo, D.L., Zhang, F., Huang,

L.Y., Wang, W.S., Xu, J.L., Vera Cruz, C., Li,

sp.nov., nom.rev. International Journal of ZK. and Zhou. Y.L. 2015. Xa39 a novel
Systematic Bacteriology, 40: 309 - 311. dominant gene conferring broad-spectrum
31. Tran Thj Thu Thay va Hans Jorgen Lyng resistance to Xanthomonas oryzae pv. oryzae
Jorgensen, 2016. Quan 1y bénh hai Ita bang in rice. Plant Pathology, 64: 568 - 575.
ABSTRACT

Disease-reducing effects and induced resistance against rice bacterial leaf blight
of aqueous leaf extracts of Chromolaena odorata using foliar spraying

This study aimed at testing for the disease-reducing effects and induced resistance
involving the activities of peroxidase (PO) and catalase (CAT) against rice bacterial
leaf blight of aqueous leaf extracts of Chromolaena odorata using foliar spraying. Five
concentrations of the extract were tested, i.e., 1, 2, 3, 4 and 5% (w/v). These extracts
were sprayed at 14 days before inoculation (DBI), 7 DBI and the combination of them.
The disease-reducing effects were assessed using lesion lengths measured at 7, 14 and
21 days after inoculation (DAI). Spraying the 3% and 5% extracts at either 14 or 7 DBI
showed the effects until 21 DAI where the 5% extract showed similar effect compared to
that of the chemical control. All concentrations tested showed stronger effects than that
of the negative control when they were sparyed in the combination of 14 and 7 DBI.
Induced resistance involved in the observed effects as the activities of PO continuously
increased from 0 to 6 DAI but decreased at 7 DAI while that of CAT increased from 0 to
4 DAI and maintained until 7 DAL

Keywords: Bacterial leaf blight, Chromolaena odorata, induced resistance, rice,
Xanthomonas oryzae pv. oryzae.
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XAC DINH VA KHAI THAC BIEU HIEN CUA NHOM GENE
MA HOA NHAN TO PHIEN MA GATA LIEN QUAN DEN
BENH SQC NAU VIRUS G CAY SAN (Manihot esculenta)
BANG CONG CU TIN SINH HOC

Tran Van Tién', Lé Hoang Phuong?,
La Viét Hong?, Luu Thé Long?, Trinh Thi Thu Thay?,
Nguyén Quéc Trung®, Chu Plic Ha%, Lé Huy Ham*
! Hoc vién Hanh chinh Quéc gia
2 Trirong Dai hoc Swr pham Ha Néi 2
* Hoc vién Néng nghiép Viét Nam
4Truvé’ng z?ai hoc Céng nghé, Pai hoc Québc gia Ha Nji
Téac gia lién hé: cd.ha@vnu.edu.vn

TOM TAT

Trong nghién ciru nay, thong tin vé nhém nhén té phién ma (TF) GATA da dwoc
bdo cdo trén cdy san (Manihot esculenta) bang cach tiép cdn tin sinh hoc. Cu thé, tong
$6 36 thanh vién cia ho TF GATA da dwoc xdc dinh trong dir lieu genome cua cdy san.
Theo d6, phdn tich viimg promoter cho thdy cdc yéu té6 diéu hoa cis-dap iing véi
Jasmonic acid (JA), nhw CGTCA-motif va TGACG-motif phdn bo & phan Ién cdc gene
md héa TF GATA. Pdng chii ¥, khai thdc dir liéu biéu hién cho thdy 5 gene md héa TF
GATA c6 xu hwéng kim ham phién ma ¢ madu ld ldy nhiém véi bénh soc ndu virus
(CBSD). Trong dé, 3 gene, bao gom MeGATA25, 27 va 33 duwoc xdc dinh la ddp img
véi dieu kién lay nhiém bénh soc ndu virus theo con dwong tin hiéu JA. Két qua cua
nghién cieu nay da cung cdp nhitng dan liéu quan trong cho phdn tich chitc ning gene
ma héa TF GATA lién quan dén co ché phan irmg véi CBSD & cdy sdn.

Tur khéa: GATA, nhan to phién mad, san, soc ndau virus, tin sinh hoc.

1. })AT VA/N {)ﬁ thong qua sy tham gia cta hang loat
nhém protein chiic ndng (functional
protein) va protein diéu hoa (regulatory
protein). Trong d6, cac ho nhan t6 phién
ma (transcription factor, TF) 1a mot trong
nhitng nhom protein diéu hoa quan trong,
tham gia vao kiém soat phién ma dé diéu
hoa biéu hién cic gen chirc ning. Bén
Nguwoi phan bién: TS. Bui Thi Thu Huong canh cac ho TF déac trung cho thuc vat,

Hién nay, cdy trong phai ddi mit véi
nhiéu yéu td ngoai canh bt thuan va siu
bénh hai do bién d6i khi hau. Dé thich
g v6i nhitng didu kién nay, cdy trong
da phat trién nhidu co ché thich nghi
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nhu Nuclear factor-Y, Ethylene responsive
factor va Basic helix-loop-helix, GATA
dugc bao cdo la ho motif ngon tay kém
(zinc finger motif) loai IV, xuat hién &
hau hét cac loai thuc vat. Pac trung badi
vung trinh ty CXyX17 - ZOCXZC), ho TF
GATA lién két dic hiéu vao doan trinh tu
WGATAR dé diéu hoa biéu hién gene, tir
do tham gia vao hang loat qua trinh sinh
ly xdy ra trong té bao, dic biét 1a lién
quan dén co ché khéang sau bénh hai
(Shapira et al., 2006). Do vay, nghién ctru
vé ho TF GATA c6 thé cung cip nhiing
dan liéu quan trong dé lam 1o vé tinh
khéng bénh & thuc vat.

Pén nay, ho TF GATA di dugc
nghién ctru trén mot sb loai thuc vat, nhu
Arabidopsis thaliana (Teakle et al.,
2002), lha gao (Oryza sativa) (Reyes et
al., 2004) va dau ga (Cicer arietinum)
(Niu et al., 2020). Tuy nhién, chua co
cong bd dé cap dén phan tich cac gen ma
héa cho nhém TF GATA & cdy sin
(Manihot esculenta), mot trong sd cay
trong nhiét déi quan trong (Bredeson et
al., 2016). San co6 thé dugc s dung lam
lwong thuc, nguyén liéu cho ché bién thirc
an chan nuoi va san xuat nhién liu sinh
hoc (Malik et al., 2020). Tuy nhién, canh
tac san hién nay dang chiu anh hudng tir
rat nhiéu tac nhan gy bénh, dién hinh
nhu bénh soc nau virus (Cassava Brown
Streak Disease, CBSD) gay ra boi chi
Ipomovirus  thugoc  ho  Potyviridae
(Tomlinson et al., 2018). Do vay, tim
hiéu vé co ché dap ung voi CBSD thong
qua vai tro cua nhom TF GATA.

Nghién ctru ndy dugc thuc hién nham
xac dinh nhom TF GATA & cdy san bang
cong cu tin sinh hoc. Cu thé, sb lugong
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thanh vién ctia nhém TF GATA da duoc
xac dinh. Sau do6, vung promoter ctia cac
gene ma hoa TF GATA da dugc phan tich
nham khai thac yéu t6 diéu hoa cis- (cis-
regulatory element, CRE) dap ung vai
hormone. Cubi cung, dir li¢u biéu hién cua
cac gene ma hoa TF GATA da dugc khai
thac trong diéu kién 1ay nhiém CBSD.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vit liéu nghién ciru

Hé tham chiéu, bao goém dir liéu
genome va proteome cla cdy sin mo ta
trong nghién ctru trude day (Bredeson et
al., 2016) dugc cung cip trén NCBI va
Phytozome (Goodstein et al., 2012).

Dit liéu transcriptome & méu 14 sin
trong diéu kién lay nhiém CBSD (mi
théng tin: GSE56467) (Maruthi et al.,
2014) duogc khai thac trén GEO NCBI
(Barrett et al., 2013).

2.2. Phuwong phap nghién ciru

- Phuong phap xac dinh nhom
GATA: Trinh ty protein ddy du ciia nhém
GATA ¢ cay A. thaliana (Teakle et al.,
2002), Iua gao (Reyes et al., 2004) va dau
ga (Niu et al., 2020) duoc sir dung dé truy
vén trén genome va proteome cta ciy san
(Bredeson et al., 2016) bang thuit toan
BlastP dua theo mo ta trong nghién ctru
truge day (Niu et al., 2020). Két qua sang
loc (E-value < le-10) dugc st dung dé
khai thac thdng tin dinh danh, bao gdm
dir liéu vé& ma dinh danh gene (GenelD),
protein (ProteinID) va locus (LocuslD).
Trinh tu gene va protein dugc thu thap
cho phan tich in silico tiép theo.
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- Phuong phép phan tich viing promoter
cua gene ma hoa nhém GATA: Poan
trinh ty 1000bp trudc vi tri md mo dau
duogc khai théc tir dir li€u genome cuia cay
san (Bredeson et al., 2016) dé phan tich
CRE theo mo ta trong nghién ctru trudc
day (Niu et al., 2020). Cu thé, CRE lién
quan dén con dudng tin hiéu jasmonic
acid (JA), bao gom CGTCA-motif va
TGACG-motif dugc sang loc trén vung
promoter cia gene bang PlantCARE
(Lescot et al., 2002).

- Phuong phap khai thic dir li¢u
biéu hién gene mi héa nhém GATA:
Mtc d6 biéu hién cua cac gene ma hoa
nhém GATA dugc phan tich trén GEO
NCBI (Barrett et al., 2013). Cu thé, dir
lisu RNA-Seq ¢ miu la sin trong dicu
kién 1ay nhiém bénh CBSD (mé thong
tin: GSE56467) (Maruthi et al., 2014)
dugc khai thac. Theo d6, muc dd biéu
hién cuia gene ma hoa nhom TF GATA,

thé hién bang gia tri fold-change duogc
tinh toan bang ty 1¢ giita gia tri FPKM
(fragments per kilobase of exon per
million mapped fragments) cua gene
twong Ung ¢& mau la 1ay nhiém virus so
v6i mau 14 d6i chimg.

3. KET QUA VA THAO LUAN

3.1. Xac dinh nhém nhén t6 phién mi
GATA & cdy san

Dé x4c dinh nhom TF GATA ¢ cay
sdn, thuat toan BlastP di duoc st dung dé
ddi chiéu trinh ty cua nhom GATA da
biét trén cay A. thaliana (Teakle et al.,
2002) va dau ga (Niu et al., 2020) vao
proteome cia cdy san (Bredeson et al.,
2016). Két qua da xac dinh duogc tong sb
36 thanh vién ciia nhém TF GATA ¢ cay
sin. Theo do, thong tin vé cac mi dinh
danh ctia nhom TF GATA duoc cung cip
O bang 1.

Bing 1. Thong tin vé nhém TF GATA 6 cdy sin

STT Tén gene GenelD ProteinID LocusID Cf;g(t:lf T?n%(;?

1 MeGATAO1 Manes.01G224400 XP_021629041 LOC110627103

2 MeGATAO2 Manes.01G135900 XP_021629602 LOC110627559

3 MeGATAO3 Manes.01G087500 XP_021632304 LOC110629577

4 MeGATAO4 Manes.02G044400 XP_021604406 LOC110609260 1

5 MeGATAO5 Manes.02G099500 XP_021602140 LOC110607359 2
6 MeGATAO6 Manes.02G094300 XP_043809693 LOC110608738

7 MeGATAO7 Manes.03G201300 XP_021606393 LOC110610666 1

8 MeGATAO8 Manes.03G154500 XP_021607545 LOC110611478 1
9 MeGATAO9 Manes.03G059100 XP_021608919 LOC110612438 1

10 MeGATA10 Manes.03G047800 XP_021606819 LOC110611028

11 MeGATA1ll Manes.03G033200 XP_021606592 LOC110610821

12 MeGATA12 Manes.04G132800 XP_021611068 LOC110613946

13 MeGATA13 Manes.04G084400 XP_021611192 LOC110614052 3
14 MeGATA14 Manes.05G189600 XP_021613255 LOC110615597
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STT  Téngene GenelD ProteinID LocusID CS]Z(;? Tiﬁﬁ?

15 MeGATA15 Manes.05G189500 XP_021612757 LOC110615272

16 MeGATA16 Manes.05G050300 XP_021612232 L0OC110614856 1

17 MeGATA17 Manes.07G041300 XP_021618775 LOC110619573 1 1
18 MeGATA18 Manes.07G041200 XP_021618597 LOC110619452

19 MeGATA19 Manes.07G076400 XP_021617953 LOC110618997

20 MeGATA20 Manes.07G099600 XP_021619011 LOC110619771

21 MeGATA21 Manes.08G113300 XP_043815608 L0OC110622414 1 1
22 MeGATA22 Manes.08G149300 XP_021620703 LOC110621019

23 MeGATA23 Manes.09G174900 XP_021622601 LOC110622414 2

24 MeGATA24 Manes.09G142600 XP_021622844 L0OC110622593 1 1
25 MeGATA25 Manes.10G046800 XP_021626300 LOC110625083 1
26 MeGATA26 Manes.10G097400 XP_021626705 LOC110625382

27 MeGATA27 Manes.11G146600 XP_021628794 LOC110626916 1 1
28 MeGATA28 Manes.11G034900 XP_021628890 L0OC110626985

29 MeGATA29 Manes.15G007100 XP_021593720 LOC110601041 1

30 MeGATA30 Manes.15G103300 XP_021595107 LOC110601984

31 MeGATA31 Manes.15G049400 XP_021595256 LOC110602133 1
32 MeGATA32 Manes.16G080400 XP_021596891 LOC110603465

33 MeGATA33 Manes.16G074900 XP_021596902 LOC110603472 2

34 MeGATA34 Manes.16G102600 XP_021596550 LOC110603163 1 1
35 MeGATA35 Manes.18G056300 XP_021601748 LOC110607013 1 1
36 MeGATA36 Manes.18G056400 XP_021601389 LOC110606735

Trong nghién clru trudc day, nhom
TF GATA ciing da dugc ghi nhan & mot
s6 doi tuong thuc vat. Vi duy, téng s6 29
va 28 thanh vién cua nhom TF GATA da
lan luot duoc béo céo & cdy A. thaliana
va laa gao (Reyes et al., 2004). Gan day,
nhom TF GATA véi 25 thanh vién cling
da dugc nghién ctu trén cay dau ga (Niu
et al., 2020). Trong nghién ctru nay, 36
thanh vién da dugc ghi nhan trong nhom
TF GATA & cay san. Cac so sanh nay da
chung té rang nhom TF GATA ¢ thyc vat
1a nhém da gen véi s6 lwong thanh vién
da dang gitra céac loai thuc vat khac nhau.
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3.2. Phan tich ving promoter cua
gene mi héa nhan t6 phién ma GATA
& cAy sin

Dé phan tich ving promoter ciia cac
gene ma hoa TF GATA & cdy san, 2 CRE
lién quan dén con duong tin hiéu JA, bao
gdom CGTCA-motif va TGACG-motif
(Lescot et al., 2002) da dugc khai thac.
Két qua cho thdy 19 trén tong s6 36 gene
mi héa TF GATA ¢ ciy san cb ving
promoter chtra it nhat 1 CRE dap tng véi
con dudng tin hiéu JA (bang 1). Cu thé,
vung promoter cua gene MeGATA13
chtra nhiéu CRE dap tng voi JA nhat,
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tuong tmg voi 3 yéu td, trong khi 9 gene
c6 vung promoter chira 2 CRE dap tng
voi JA va cac gene con lai cé vung
promoter chi chira 1 CRE dép tng véi JA
(bang 1). Nhu vay, su c6 mit cia hai yéu
td, CGTCA-motif va TGACG-motif trén
vung promoter cua 19 gene ma héa TF
GATA da chira réng su biéu hién cua céc
gene nay c6 thé phu thudc vao con dudng
tin hiéu JA (Jaemthaworn et al., 2021).

3.3. Phén tich biéu hién ciia gene mi
hoa nhén t6 phién ma GATA & ciy sin

Trong nghién ctru nay, mic do biéu
hién ctia nhém gene ma hoa GATA dugc
phan tich dua trén khai thac dir liéu RNA-
Seq ¢ mau 14 san trong diéu kién lay
nhiém bénh CBSD (Maruthi et al., 2014).

Mrc d6 biéu hién

2 1 0 1 2

L

[
L

La nhiém soc nau virus

Két qua phén tich mac d6 biéu hién cua
nhém gene mi héa TF GATA, thé hién
bang gia tri fold-change dwoc thé hién &
hinh 1.

Két qua da xac dinh duogc 5 gene, lan
lugt 1a MeGATAL0, 20, 25, 27 va 33 bi
kim ham biéu hién ¢ mo 1a 1ay nhiém
bénh CBSD (hinh 1). Trong d6, gene
MeGATA10 c6 mirc do biéu hién bi giam
manh nhat, twong tng -9,8 - fold (hinh 1).
Pic biét, 3 gene, bao gdbm MeGATA25,
27 va 33 ¢6 muc do biéu hién dap tng &
mo 14 lay nhiém bénh CBSD (hinh 1),
trong khi ving promoter cua cac gene nay
chira CRE dép ung tin hiéu JA (bang 1),
chting t6 rang cac gene ndy c6 thé tham
gia vao co ché dap ung bénh théng qua
con duong tin hi¢u JA.

MeGATA35
MeGATA08
MeGATA18
MeGATA 11
MeGATA32
MeGATA23
MeGATA30
MeGATA34
MeGATA17
MeGATA36
MeGATA31
MeGATA26
MeGATA0S
MeGATA22
MeGATA 14
MeGATAO03
MeGATAO7
MeGATA29
MeGATA04
MeGATA21
MeGATA13
MeGATA24
MeGATA09
MeGATA12
MeGATA 16
MeGATAO1
MeGATA02
MeGATA06
MeGATA15
MeGATA19
MeGATA28
MeGATA27
MeGATA25
MeGATA20
MeGATA33
MeGATA10

Hinh 1. Mirc do biéu hién ctia cac gene ma hoéa nhan té phién ma GATA
& mau la nhiém CBSD & cay san
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Dén nay, rat it cac thong tin duoc ghi
nhén vé chirc ning cua cac gene lién quan
dén khing CBSD ¢ cdy san. Phan tich
RNA-Seq cho thdy mot sé nhém gene ma
hoa TF va nhom protein tham gia vao sinh
tong hop phenylpropanoid va terpenoid
dugc diéu hoa béi tin hi¢u JA va c6 mic
d6 phién ma dap tmg & cac cdy sin khang
CBSD (Tomlinson et al., 2018). and
steroid secondary metabolites (Maruthi et
al., 2014). btang cht y, ¢ cac loai thuc vat
khéc, con dudng tin hi€éu JA cling duoc
cho 1a lién quan dén viéc kiém soat sy
biéu hién cua cac gene tham gia vao co
ché dap g stress sinh hoc.

4. KET LUAN VA PE NGHI

Pba xac dinh duoc 36 thanh vién cua
nhom TF GATA & cdy san. Trong do,
vung promoter cua 19 gene ma héa TF
GATA c6 chtra it nhit mot nhom CRE
dap ung vdi JA. Nghién ctru da xac dinh
dugc 3 gene cam g véi JA, MeGATA25,
27 va 33 c6 mic do biéu hién dap ung &
mo 14 14y nhiém CBSD.

Nghién ctru nay s& duoc tiép tuc
nham khai thac biéu hién cua cac gene
ma hoa TF GATA trong ciac dir li¢u
microarray lién quan dé xur 1y stress sinh
hoc & cdy sin.
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ABSTRACT

Identification and expression analysis of the gata transcription factor gene family
related to the cassava brown streak disease in cassava (Manihot esculenta)
by bioinformatics approach

In this study, the comprehensive foundation of the GATA transcription factor (TF)
has been reported in cassava (Manihot esculenta) by the bioinformatics approaches.
Particularly, a total of 36 members of the GATA TF has been identified in the cassava
assembly. Next, our promoter analysis indicated that two jasmonic acid (JA)-
responsive cis- regulatory elements, like CGTCA-motif and TGACG-motif were
localized in a large number of genes encoding GATA TF. Of our interest, our re-
analysis showed that 5 genes encoding GATA TF were significantly down-regulated in
cassava brown streak disease (CBSD)- treated leaf samples. Among them, three genes,
including MeGATA25, 27 and 33 were recorded to be responsive to CBSD via the JA
signaling pathway. Taken together, our study could provide evidence for further
functional characterization of genes encoding GATA TF related to the mechanism of
CBSD responsiveness in the cassava.

Keywords: GATA, transcription factor, cassava, cassava brown streak disease,
bioinformatics.
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Hoi thao Qudc gia B&nh hai thyc vat Viét Nam Ian the 21 22/7/2022

NGHIEN CUU SU DUNG CHAT KiCH KHANG
CHONG LAI BENH KHAM LA SAN
TRONG DIEU KIEN NHA LUOI

Nguyén Kim Chi', Tran Thanh Diing?,
Tran Thi Anh Tuyét', Nguyén Vinh Trudng"

1Tru’o"ng Dai hoc N6éng ’Lém, Da_i hoc Hué
Pai hoc Déng A, Pa Nang

TOM TAT

Bénh kham 16 san (do Sri Lanka Cassava Mosaic Virus) la mét bénh hai nguy hiém.
Nam 2019, bénh kham 16 sdn dd xudt hién tai Thira Thién Hué va da gay thiét hai cho
san xudt dia phwong. Néu khéng quan 1y dwoc bénh kham G sdn, cdy sdan sé khé c6 thé
tiép tuc phdt trién & trén dia ban tinh. Nghién citu han ché s tong hop virus SLCMV
cdc chat kich khang trong diéu kién nha heéi & Thira Thién Hué cho thdy ty 1é nay mam
cao nhdt khi hom giong dwoc xir Iy Cruiser Plus 312.5FS (100%) va thdp thap nhdt ¢ xir
ly CuCl, (50%). Cdc chat kich khdang cé kha ning han ché bénh kham 1d san khéng cao
nhung anh hwéng dén kha ndng sinh truéng va phdt trién cia cdy sin nén ndng cao
nang sudt sinh khéi. Xir 1y cdc chdt kich khdng Cruiser Plus 312.5FS va Salycilic acid
cho cdy san c6 thé giiip cdy phdt trién manh chéng lai bénh kham 14.

Tir khoa: Cay scn, Cruiser Plus, salycilic acid, Sri Lanka Cassava Mosaic Virus.

luong 302,66 triéu tan (FAO, 2022). O
Viét Nam, sin la cdy lwong thuc quan

1. DPAT VAN DE

Sin (Manihot esculenta Crantz) la

ciy lwong thyc, thyc phim, thirc #n gia trong c6 san lugng dung thi ba sau lua va

, Loy A . A NPT ngo6. Nam 2020, di¢n tich sdn ca nude dat
stic, ché bién tinh bdt, cady nguyén licu ) ,

560 ngan ha, san lugng 10,00 triéu tan,
dat gia tri 1011,8 triéu USD (Tong cuc

Théng ke, 2021).

chinh dé ché bién nhién liéu sinh hoc ¢c6
loi thé canh tranh cao cua nhi¢u nudc trén
thé gidi, trong do cd Viét Nam. Nam

2020, toan thé giGi c6 100 nude trong sin
voi téng dién tich dat 28,24 tri¢u ha, nang
suit cu tuoi binh quan 10,71 tan/ha, san

Nguoi phan bién: TS. Nguyén Thi Thu Thiy
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Bénh kham 14 sin (CMD) 1a mot
bénh hai nguy hiém do Sri Lanka Cassava
Mosaic Virus (SLCMV) gay ra (Minato
et al., 2019). Bénh c6 kha nang phat tan
va lay lan nhanh chong qua moi giéi
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truyén bénh 1a bo phan tring va qua hom
gidng. Ké tir khi CMD lan déu tién duoc
mod tad & Tanzania vao nam 1894, bénh
hién nay dé lan rong va phd bién hau hét
& cac nudce trong sin (Rey et al., 2017).
Nam 2015 bénh ghi nhan & Campuchia va
sau d6 ¢ Tay Ninh, Viét Nam va Sri
Lankan Cassava Mosaic Virus (SLCMV)
dugc xac dinh 1a nguyén nhan gay bénh
(Minato et al., 2019; Wang et al., 2016).
Néam 2019, bénh da giy hai nghiém trong
O cac tinh thuoc BDong Nam B9, Duyén
hai Nam Trung Bo va Tay Nguyén, Béc
Trung B9 véi dién tich trén 32.000ha
(Uke et al., 2018; Vién Bao vé thuc vat,
2019). Tai Bac Trung Bo, bénh kham 14
sdn da xuét hién tai Thira Thién Hué vao
thang 4/2019 (Vién Bao vé thuc vat,
2019). Tinh dén thang 4/2021 di co
1070ha/3557ha bi nhiém CMD. Bénh gay
hai chu yéu ¢ Phong Dién, Huong Tra va
A Ludi do ngudi dan da sir dung ngudn
giong bi nhiém SLCMV tir cac noi khac
dem vé trong (UBND tinh Thira Thién
Hué, 2021). Néu khéng quan 1y duogc
bénh kham 14 sén, cay sdn s& kho c6 thé
tiép tuc phat trién ¢ trén dia ban tinh. Tuy
nhién, néu khong trong sin & cac ving
dat cat bat mau, thi dat dai & day chi co
b6 hoang vi kho c6 ciy trong nao cé thé
phat trién duoc & dit cat va mang lai hiéu
qua kinh té cao nhu cdy sin, nhu vay
noéng dan s& mat di sinh ké, nganh cong
nghiép sin cia tinh s& phai rat nhiéu kho
khan. Vi vdy chung toi tién hanh nghién
ciru xac dinh cac loai thudc c6 thé han
ché su tong hop virus SLCMV trong nha
ludi & Thira Thién Hué nham kip thoi
phuc vu san xut sin cta dia phuong.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vat lidu

Chau nhua, hom giéng sin KM94 va
HNS, léng ludi, thi thu mau, cac thube
trlir bénh va hoat chit END- BYE, SAT
4SL, NINGNA STAR 80SL, Cruiser
Plus 312.5FS, CuCl,, SA. Can khoi
lugng hom sin va cdy sin bang cén
Nhon Hoa c6 do sai 1éch 5g trude trong
dé dam bao cac hom gidng c6 khdi lugng

twong dong nhau.

2.2. Phuwong phap

Chudn bi nguén hom giéng sach
bénh phuc vu nghién ciru: Nghién cuu
duoc tién hanh tir 24/1 dén 30/05/2022 tai
nha ludi va phong thi nghiém B mon
Bao vé thuc vat, Khoa Nong hoc, Truong
Pai hoc Nong Lam, Pai hoc Hué. Hom
khong bi nhiém bénh cua cac giéng dugc
thu tir d6ng rudng noi chwra bi nhiém bénh
kham 14 san, sau d6 tréng cdy trong nha
ludi va cach ly con tring bang cach bao
cay lai v&i vai man.

B tri thi nghiém: Thi nghiém gdm 8
cong thire (bang 1) duoc b tri theo khi
hoan toan ngiu nhién, 4 1an nhic lai, mdi
6 thi nghiém 1a 3 cdy, trong 1 cay/chau.
Cac hom gidng duoc ngdm chit kich
khéng trong 24 gio sau do dem xu ly
thudc trir nAm Antracol 70WP trong thoi
gian 1 gio, dé hom kho rao trong ngay roi
tién hanh trong. Cong thic d6i chung
duoc ngdm nudc 1a.
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Bing 1. Céc cong thirc xiv Iy hom giong bing cdc héa chit

Céng thirc N6i dung thwc hién Gibéng san Ghi chu
CT1 Khéng xt¥ Iy héa chét, hom nhiém bénh KM94 Nhiém bénh
CT2 Khéng xt Iy héa chét, hom khéng nhiém bénh HN5 Khang bénh
CT3 X ly END- BYE KM94 Nhiém bénh
CT4 X0 ly SAT 4SL KM94 Nhiém bénh
CT5 X0 ly NINGNA STAR 80SL KM94 Nhiém bénh
CT6 X ly Cruiser Plus 312.5FS KM94 Nhiém bénh
CT7 Xt ly CuCly KM94 Nhiém bénh
CT8 Xt ly Salycilic acid (SA) KM94 Nhiém bénh

Phuwong phap va chi tiéu theo doi:
Phuong phap theo doi thi nghiém thyc hién
theo TCVN 12561:2018 vé khao nghiém
hiéu lyc sinh hoc cta thude (B6 Khoa hoc
Cong nghé, 2018). Chi s6 bénh dugc phan
cap theo Olasanmi et al., (2021) (hinh 1).
Chi tiéu theo doi: Tinh hinh sinh trudng cua
cay trude (can khdi lugng hom trude trong)
va sau xu ly 7, 14, 21, 28 ngay, & cac giai
doan doan phat trién cta cdy san. Ngdy xuét
hién triéu chimg bénh, s6 14 nhidm bénh, s6
cay nhiém bénh, thdi gian G bénh, ti 1é bénh
(TLB) (%): (s6 cay bi bénh/tong s6 cay theo
dai) x 100, chi s6 bénh (CSB): [(N1x1 + Nox2
+... + NsxB)/Nx5] x 100, dién tich dudi
dudng cong phat trién bénh (AUDPC):

n-1

v,

supee-( Y (45 st0)
i-1

(Campbell va Madden, 1990) 14, toc

d6 ra 14, chiéu cao ciy. Hiéu luc trir bénh

tinh theo cong thurc Abbott (1925):

H= Kl—E}dOO
Ca

(Ta: Sb cAy bénh & cong thirc sau khi
xtr 1y thudc, Ca: S6 cdy bénh & 6 d6i
chimg sau khi xtr 1y thudc). Nang suét
sinh vat (tdn/ha) dugc tinh toan bang can
toan bo khdi lugng than 14 ctia cic cay thi
nghiém quy vé nang suét tan/ha.

Hinh 1. Thang phan cap bénh danh gia tir 1 - 5 cho bénh kham la san
(Olasanmi et al., 2021)
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Phwong phdp xir Iy sé ligu: Cac sb
liéu ti 16 moc mam (TLMM), ti 1é bénh
(TLB), chi s6 bénh (CSB), dién tich dudi
dudng cong phat trién bénh (AUDPC) xir
1y gia tri trung binh, phan tich sai sd, T
test. TLMM, TLB, CSB duoc chuyén doi
sang can bac 2 dé phan tich phuong sai
ANOVA moét nguyén td, so sanh su khac
biét giita cac cong thirc bang Tukey test,
tinh twong quan gitta CSB va phan tram
giam ning sudt dugc st 1y bang phan
mém Microsoft Excel va SPSS 16.0.

3. KET QUA VA THAO LUAN
3.1. Ty 1 moc mam va bénh kham 14 sin

Két qua nghién cuu vé ty 1€ moc
mam san va bénh kham 14 san dugc trinh

bay & hinh 1 cho thiy ty 16 moc mam cua
cac cong thire xir 1y chét kich khang bién
dong rat 16n, gibng KM94 duoc xu 1y
chat kich khang van bi bénh. TLMM cua
cac hom sin thap nhat 1a CTS (41,67%)
cao nhat 1a CT 6 (100%). Tuy nhién, phan
tich thong ké Tukey test khong thay c6 su
sai khac giita cac cong thire vé ty 16 moc
mam. V& chi s6 bénh cua cic cong thirc
dao dong tu 9,44% (CTI1) - 19,47%
(CT6), CT2 dung gidng sach bénh nén
khong xuat hién triéu ching bénh. Phan
tich thong ké Tukey test ciing cho thiy
khong c6 su khac biét vé chi sd bénh gitra
cac cong thie. C6 thé két luan rang xur 1y
chat kich khang khong anh huong dén ty
1&¢ moc mam va mirc d6 nhiém bénh kham
4 sin.

100—]

80—

TLMM, CSB (%)

cT1 cT2 CT3 CT4

cong thuc

B TL AR
HEcss

CTE CT7 cTE

Error Bars: +- 2 SE

Hinh 1. Anh hwéng chat kich khang dén ti 1&é moc mam va bénh kham la san

3.2. Anh huwéng chit kich khing dén
bénh kham sin giai doan moc mam
dén giai doan phat trién than la

Két qua danh gia anh huong cua chat
kich khang dén bénh kham san giai doan
moc mam dén giai doan phat trién than

14 dugc trinh bay & hinh 2 cho thiy rang
la tit ca cac cong thirc diéu bi nhiém
bénh ngoai trr CT2 (st dung giéng
khang bénh). O thoi ki moc mam (27
ngay sau khi trong) AUDPC cua CT2 1a
thap nhat va cao nhit 1a CT3. AUDPC
lién tuc ting trong qua trinh tir 20 dén
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104 ngay sau trong, nhung khac biét
giita cc cong thirc. O lan diéu tra cudi
cung (104 ngay sau trong), AUDPC thap
nhat 12 CT2 va cao nhét 1a CT1, cac cong
thic c6 xir 1y chat kich khang c6
AUDPC thip hon CTl (dbi chimng).

Phan tich théng ké cho thay sy khac biét
c6 y nghia vé AUDPC giita cic cong
thire. Diéu nay cho thiy anh huéng cua
chét kich khang dén kha nang han ché su
phat trién ciia bénh hai.

450,0

400,0
350,0
300,0
250.0 i 1 | bk
200,0 et | (Il
150,0 !
1000 |4
el
0,0

AUDPC

20 27 34 41 48

Ngay sau trong
mCT1l mCT2 mCT3 mCT4 mCT5 mCT6 mCT7 mCT8

62 69 76 83 90 97 104

Hinh 2. Anh hwéng chat kich khang dén bénh kham la san giai doan phat trién than la

“Lan diéu tra dAu tién 1a 20 ngay sau trong va diéu tra dinh ky 7 ngay/Ian.

3.3. Anh huwéng ciia chit kich khing
dén sinh truéng cay sin giai doan moc
mam dén giai doan phat trién than 14
3.3.1. Anh hwéng dén chiéu cao cdy

Két qua theo ddi chiéu cao cdy san
cac cong thirc xir 1y chat kich khang dugc
trinh bay ¢ hinh 3 cho thdy chiéu cao cay
sin & cac cong thirc ting dan va c6 su sai
khac. O giai doan moc mim (sau khi
trong 27 ngay) chiéu cao cy sin dat cao
nhit 1a 9,95cm (CT4) va thip nhat 1a
6,33cm (CT3). Tuy nhién, phan tich
thong ké Tukey test cho thdy khong c6 su
khac biét vé chiéu cao ciy giita cac cong
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thirc. Két qua theo ddi chiéu cao ciy &
giai doan cudi ciing (104 ngiy sau trong)
dat cao nhit 1a 63,05cm (CT4) va thap
nhit 12 44,80cm (CT7). Phan tich thdng
ké Tukey test cho thay khong co su khac
biét vé chiéu cao cay giira cac cong thirc.
Cay séan trong trong nha ludi va duge bao
ludi chong con tring da anh huong dén
chiéu cao ciy. Cay c6 khuynh huéng cao
hon trong diéu kién anh sang thip hon so
v6i diéu kién trén dong rudng. Didu nay
cho thdy cac chét kich khang anh huéng
khong rd dén chiéu cao ciy sin trong diéu
kién trong trong nha ludi.
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Ngay sau trong

Hinh 3. Anh hwéng chat kich khang dén chiéu cao cay san giai doan phat trién than la

3.3.2. Anh huéng dén toc dp ra ld

Két qua theo ddi téc do ra 14 cia
cdy san duoc trinh bay & hinh 4 cho
thay toc do ra 14 ting dan tir khi moc
mam dén giai doan phat trién than 13 va
c6 su khac biét. O thoi ki nay chdi (27
ngay sau trong) toc do ra 14 dat cao nhat
la 6,17 14 (CT6) va thip nhat 1a 3,75 14
(CT8). Tuy nhién, phan tich théng ké
Tukey test khong thay c6 su khac biét
ve s0 1a gitra cac cong thurc. Ket qua
theo ddi s6 14 & giai doan cudi cung

(104 ngay sau trong) so 14 dat cao nhat
12 20,45 14 (CT6) va thdp nhit 1a 12,82
|4 (CT1). Phén tich théng ké Tukey test
cho thdy khéng co su khac biét co y
nghia vé s6 14 giita cac cong thirc dugc
xtr 1y chat kich khang. Céc cong thirc xir
ly hoa chét salicylic acid va Cruiser
Plus 312.5FS (CT6) c6 kha nang lam
tang kha téc d6 ra 14 cla cdy san. Diéu
nay c6 thé két luan xir 1y chat kich
khang cai thién sinh truong cua cdy san
khi nhiém bénh kham 1.

30,0

25,0
20,0
15,0

S6 14 (19)

10,0

50

0,0

Ngay sau trong
ECT1 mCT2 uCT3 mCT4 mCT5 uCT6 mCT7 mCT8

Hinh 4. Anh hwéng chat kich khang dé

n s6 la cay san giai doan phat trién than la
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3.4. Panh gia hiéu lwc han ché bénh
kham 14 séin va ning suit sinh khdi

Két qua danh gia hiéu Iyc han ché bénh
kham 14 sin duogc trinh bay ¢ bang 1 cho
théy su khac bi¢t c6 y nghia v& hiéu luc han
ché bénh cuta céc chat kich khéang. Hi€u luc
& 104 ngay cao nhit 1a xtr Iy Salycilic acid
(24,3%) va thap nhat 1a xir ly Ningna Star
80SL (3,2%). AUDPC cao nhét la dbi

chimg khong xir 1y (387,2) va thip nhit 1a
xtr Iy Cruiser Plus 312.5FS (297,1). Nang
suat sinh khi cao nhat 1a xtr Iy Cruiser Plus
312.5FS (4,34 ta/ha) va thip nhat ¢ dbi
chung khong xur 1y (2,21 ta/ha). Nhu vay co
thé két luan xur 1y chat kich khang cho cay
san c6 thé giup han ché bénh kham 14, cay
sinh truong phat trién khoe va nang cao
nang suét sinh khoi.

Bdang 1. Higu luc han ché bénh khdm ld va néng sudt sinh khéi

Hiéu lwc han ché bénh

Nang suat sinh khoi

Cong thire kham 14 sén (%) AUDPC’ (talha)

CT1 (B/C) 387,2 2,212
cT2” 140,0 3,54%°
CT3 12,8 335,9 2,97%°
CT4 9,0 348,6 2,81%
CT5 3,2 370,9 3,39
CT6 22,8 297,1 4,34°
CT7 16,7 309,3 3,19%°
CT8 24,3 295,2 3,88™

Ghi chi: : AUDPC duoc tinh & 104 ngay sau trong; ~

Thyc vat c6 thé tao ra cac phan tng
dé chdng lai vi cac khing hoang phi sinh
hoc, cling nhu sinh hoc do céc tic nhéan
sinh hoc gdy ra, nhu mam bénh va con
trung (Romera et al., 2019). Mot s phan
tmg nay chi gi6i han & co quan bi nhiém
bénh, nhung cic phan ung khac lai lan
rong ra xa co quan bi nhiém va anh hudéng
dén toan cay mot cach co hé théng. Nhimng
phan tmg sau nay bao gébm nang cao st
dé khang co hé théng (SAR) va suc dé
khang do h¢ thong cam tng (ISR). Mot sd
hormone va phan tir nhu ethylene (ET),
auxin, va nitric oxide (NO)... 1a nhiing
hoat chét gitip nang cao tinh khang bénh
ciia cdy. Chat kich khang 1a nhimng san
pham sinh hoc c6 tic dung hinh thanh
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" Gidng khéang bénh.

khang thé gitip cdy khang bénh, dong thoi
tao dugc moi trudong mién dich cho cay
trong. Cac bién phap nhu tiém ching
vaccine, chat kich khang, xir Iy hat giong,
bién phap canh tic... c6 thé tao ra dugc
tinh mién dich va chéng bénh cua thuc vat
(Nguyén Vinh Trudng va CTG, 2021). Xir
1y cho ciy céac chat kich khang nhu acid
salicylic, acid 2,6 - dichloroisonicotinic
(INA), SAR3, K3;HPQO,, potassium
phosphonate, CuCl,, CaCl,, chitosan, cac
chit nano c6 dic tinh lam bién ddi tinh
chit trao doi chit cua cdy theo chiéu
huéng bat loi cho sy phat trién cia tac
nhan gy bénh, dong thoi lam ting hoat
tinh cia enzyme peroxidase, catalase va
cac enzyme oxy hoa khac, lam thay doi
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thanh phan chét nguyén sinh co tic dung
tao cho cay tinh mién dich tao dugc. Sir
dung chét kich khang dé chéng lai bénh
hai di duoc nhidu tic gia trén thé gidi
nghién ctru trén nhiéu loai cdy trong ngin
ngay nhu trén dua leo, ca chua, dua bo,
san... (Kim et al., 2008; Romera et al.,
2019; Sangpueak et al., 2021). O Viét
Nam céc nha khoa da nghién ctru ung
dung chét kich khang trong phong chdng
bénh (Tran Thi Thu Thuy va ctg., 2007)
va diéu ché cac chat kich khang (Biosar-3
PHCT, Biobac 1 - BPHCT, Tricho DHCT)
dé phong chong bénh hai trén cay laa, ciy
an qua va rau mau (Nguyén Pic Khoa va
ctg., 2010). Cac nghién clru cia ching toi
cho thiy c6 thé ap dung chit kich khang
dé phong chéng bénh kham 14 cho cay
san. Pay 1a nghién ctu dau tién vé ap
dung chat kich khang phong chdng bénh
ciy sin & nudc ta.

4. KET LUAN

Nghién ciru han ché su téng hop virus
SLCMV giy bénh kham 14 sin bang cac
chat kich khang trong diéu kién nha ludi &
Thira Thién Hué cho thdy ty 1é moc mam
cao nhat khi hom giéng duoc xir ly
Cruiser Plus 312.5FS (100%) va thip
thap nhat néu xir 1y CuCl, (50%). Cac
chat kich khang c6 kha niang han ché
bénh kham 14 san khong cao nhung anh
huong dén kha ning sinh truong va phat
trién ctia cAy san nén ning cao ning suét
sinh khdi. Xur 1y cac chat kich khang
Cruiser Plus 312.5FS va salycilic acid cho
cdy sin co thé gilip cdy phét trién manh
chéng lai bénh kham 14.

Loi cam on: Cac tac gia xin chdn thanh
cam on So Khoa hoc Cong nghé tinh
Thira Thién Hué da cung cdp kinh phi
thie hién nghién ciru nay théng qua dé
tai “Nghién ciru xdy dung va chuyén giao
quy trinh qudn 1y bénh kham 1d sdn tong
hop cho tinh Thira Thién Hué” ma so:
TTH.2021 - KC.16.
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ABSTRACT

Studying the ability of systemic acquired resistance
against the cassava mosaic disease in the greenhouse

Cassava mosaic disease (caused by Sri Lanka Cassava Mosaic Virus) is a serious
disease globally. In 2019, the disease was found in Thua Thien Hue and caused damage
to cassava production. If the cassava mosaic disease is not managed well, the disease
will be constrained to cassava production in the province. Studying on the ability of
systemic acquired resistance (SAR) in the greenhouse in Thua Thien Hue showed that
the germination rate of cassava cuttings was highest at the treatment treated with
Cruiser Plus 312.5FS (100%) and the lowest at treatment treated with CuCl; (50%,).
The SLCMV was inhibited by the systemic acquired resistance of Cruiser Plus 312.5FS
and salicylic acid. Cassava cuttings treated with Cruiser Plus 312.5FS and salicylic
acid showed an increase in the growth and development of plants and an improvement
in the biomass yield. Plants treated with Cruiser Plus 312.5FS and salicylic acid can be
against leaf mosaic disease.

Keywords: Cassava, Cruiser Plus, salicilic acid, Sri Lanka Cassava Mosaic Virus.
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TAC DUNG KHANG NAM Neoscytalidium dimidiatum
GAY BENH POM NAU TREN CAY THANH LONG
CUA NANO SALICYLIC AXIT/CHITOSAN

Lé Nghiém Anh Tuan", Bui Duy Du’,
Tran Phuéc Tho', Chu Trung Kién?
! Vién Khoa hoc Vit liéu tng dung,
Vién Han lam Khoa hoc Céng nghé Vié( Nam
2 Vién Khoa hoc Ky thuat Néng nghiép mién Nam,
X Vién Khoa hoc N6éng nghiép Viét Nam
Tac gia lién hé: lenghiemanhtuan@gmail.com

TOM TAT

Bénh dém ndu do ndm Neoscytalidium dimidiatum gdy ra trén cdy thanh long
(Hylocereus undatus) la mét logi bénh ciee ky nguy hiém. Axit salicylic (SA) va chitosan
(CS) duoc coi la nhitng hoat chat kich khang thuc vat hiéu qua. Trong nghién cuu nay,
vat ligu nano SA/CS co kich thuwoc hat ~22 + 8nm, phdn bo hep dang hinh cau dwoc
diéu ché bang phan vmg phirc dong tring hop. Hiéu lwc khing nam Neoscytalidium
dimidiatum dwoc danh gid bang phwong phdp khuéch tan vit liéu nano SA/CS trong
méi truong thach & cdc nong dg hoat chat khdc nhau. Két qua nghién ciru cho thdy
nano SA/CS thé hién hiéu luc khang nam cao trong thi nghiém in vitro. Ném
Neoscytalidium dimidiatum bj irc ché 100% sw nday mam & nong dg hoat chit 550ppm
(50ppm SA/500ppm CS), hiéu qud ndy thé hién sw khdc biét ré so véi xik 1y SA hodc CS
riéng lé. Két qud thu dwoc da khang dinh thém tiém ndng thwong mai cia cdc hat nano
SA/CS nhw mét chat kich thich sinh hoc dé kiém sodt bénh hai cay tré‘ng.

Tw khoa: Cay thanh long, nano salicylic axit/chitosan, Neoscytalidium dimidiatum.

Tra Vinh,... Thanh long 1a loai cdy an trai
sinh truong tt & diéu kién kho han nhung
mdt sd bénh da phat sinh gay anh huong
dang ké dén nang sudt va chét luong.
Theo két qua diéu tra, bénh ddm nau trén
cdy thanh long do nim Neoscytalidium
dimidiatum gay ra 1a mot loai bénh phd
bién & Viét Nam (Lwong Hiru Thanh va
cS., 2016). Tac nhan gy bénh nay ciing

1. GIOI THIEU

Viét Nam la nudc c6 dién tich va san
lugng thanh long 16n nhét chau A va cling
1a nuéc xuat khau thanh long hang dau
thé gi6i. Thanh long dugc trong chu yéu
la loai Hylocereus undatus, cé rudt tra‘ing
hodc rudt do. Tai Viét Nam, dién tich
trong thanh long hon 55.000ha chu yéu &

tinh Binh Thuén, Long An, Tién Giang,

Nguoi phan bién: TS. Ha Minh Thanh

da duoc bao cao ¢ Trung Qubc, Malaysia,
Dai Loan (Trung Quoc), Trung Bong va
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Bic My (Chuang M.F. va cs., 2012; Lan
G.B. va cs., 2012), chung gay ra cac triéu
chimg dém nau do trén day va qua (hinh 1).
Theo thoi gian, cac vét bénh chuyén

thanh cac vét 16i to hon, ¢c6 mau cam dén
nau dd, chung thuong lién két lai véi
nhau tao thanh cac vét bénh 16n.

Hinh 1. Triéu chirng ndm Neoscytalidium dimidiatum gay bénh dém nau
trén day va trai thanh long

Chitosan (CS) hay poly-(1 — 4)-pB-D-
glucosamine 13 san phim cta qué trinh
khtr oxy hoa chitin. Chitosan c6 cac dac
tinh sinh hoc tuyét voi nhu khong ddc,
tuong hop, phan huy sinh hoc, than thi¢n
moi truong nén dugc tng dung rong rai
trong dan truyén thudc, thyc pham, nong
nghiép, my pham va k¥ thuat nudi cdy mo
(Orzali L. va cs., 2017). Hiéu qua khang vi
sinh vat phd rong cia CS di dugc ghi
nhan khi chiing chéng lai cac loai vi ndm,
vi khuan giy bénh khic nhau nhu
Fusarium solani, Phytophthora infestance,
Botryties cienertea, Rhizoctonia solani,
Xanthomonas va Erwinia carotovora
(EI-Mohamedya R.S.R. va cs., 2019).
Nong d6 tc ché sinh trudng vi sinh vat tdi
thiéu ciia CS trong khoang tir 10 dén 5.000
ppm tiy thudc vao khdi luong phan tir va
d6 dé acetyl (El Hadrami A. va cs., 2010).
Hon nita, hoat tinh khang nim cua CS
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cling dugc chung minh qua cac thi nghiém
in vivo gdy bénh trén cac loai thyc vat,
ching han nhu CS khang nim A.
kikuchiana va Physalophora piricola trén
cay I&é (Meng X.H. va cs., 2010), khang
nam C. gleosporoides trén thanh long
(Zahid N. va cs., 2015), va khang nam R.
solani trén l0a (Liu H. va cs., 2012). Mot
vai nghién ctru cho thay rang CS co hiéu
qua khang vi nim cao hon vi khuan (Orzali
L. va cs., 2017). Hon nita, CS c6 khdi
luong phan tir thép hoat dong nhu mot chét
kich khéng sinh hoc, nd kich hoat tao ra
khang thé nhu chitinase, glucanase tir cac
phan mg phan v¢ thuc vat lam gia tang strc
dé khang cua ciy trong ddi véi mam bénh
xam nhdp (Yin H. va cs., 2010). Vi du,
oligochitosan kich thich san xuat enzyme
chitinase trong cdy thanh long chéng lai
nam N. dimidiatum (B0i Duy Du va cs.,
2015; Lé Nghiém Anh Tuan va cs., 2019).
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Axit salicylic (SA) 1a mot phenolic
ua béo (Patel Z.M. va cs., 2020). SA la
mot loai hormone thyuc vat dong nhiéu vai
trd quan trong trong qua trinh sinh trudng
va phét trién cua thuc vat, nd c6 thé hoat
dong nhu mdét "tac nhan diéu tri bénh"
(Koo Y.M. va cs., 2020). Su tong hop va
tich liiy SA 1a mot phan ciia phan ung
phong v¢ cua thuc vét chéng lai sy tAn
cong cua mam bénh (Sharma S. va cs.,
2020). Mot sé nghién ciru cling da chung
minh rang salicylic axit/chitosan (SA/CS)
composit ¢6 tac dung khang khuan vuot
troi so v&i SA hoac CS don Ié.
Molamohammadi H. va cs. (2019) da bao
cdo rang mang phii CS/SA duy tri chét
lugng hat dé cuoi sau thu hoach. Cac
nghién ctru gan ddy da chi ra rang vat liéu
SA/CS c6 tac dung cong hop trong viéc
thic day ting truong thuc vat va kha ning
chéng lai ndm bénh. Thi nghiém do
Morovvat S.A. va cs. (2021) thyc hién
nham khao sat anh hudng cia viéc bon 1a
CS va SA 1én ning suét va cac yéu tb cau
thanh niang suét khoai tay trong diéu kién
kho han. Két qua cho thdy ning suit dugc
tang 1én khi sir dung CS/SA so véi CS
hodac SA don 1¢. Kumaraswamy R.V. va
cs. (2019) bao céo rang nano SA/CS &
n6ng dd 0,16% da uc ché duge 100% su
phat trién cua soi ndm va 60,5% su nay
mam cua bao tr ndm Fusarium
verticillioides trong thi nghiém in vitro.
Hiéu qua nay cao hon nhiéu lan so v6i CS
hoic SA dang khdi.

Trong bai bao nay, chung toi bao cao
két qua diéu ché vat liéu nano SA/CS va
hiéu qua e ché sy phat trién cia nim
N. dimidiatum bang phuong phap khuéch
tan vat li¢u nano SA/CS trong mdi
truong thach.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vat lidu

Chitosan dugc st dung c6 khdi luong
phan tir 100.000 Da, do dé acetyl 1a 94%
va do am 9,9% (w/w) dugc cung cip baoi
Vién Khoa hoc Vit liéu Ung dung
(TP.HCM, Vi¢t Nam). Axit salicylic
thudc loai ACS (> 99,0%) cua Merck.
Axit lactic ding dé hoa tan CS va HCI,
NaOH dung dé diéu chinh pH cta Xilong
(Trung Qudéc). Modi  truong Potato
Dextrose Agar (PDA) ciia Himedia (An
Do) dung dé phan 1ap va nudi cdy nam
Neoscytalidium dimidiatum. Tat ca cac
hoa chat va thude thtr khac duge st dung
trong nghién ciru déu 1a loai tinh khiét
phan tich.

2.2. Pidu ché nano axit salicylic/chitosan

Dung dich nano SA/CS c¢6 nong do
5.000 mg/L SA va 50.000 mg/L CS vdi
kich thuéc hat 1a 22 + 8nm dugc diéu ché
theo quy trinh cuia Kumaraswamy R.V. va
cs. (2019) nhung c6 mot vai diéu chinh.
Trude tién, chuén bj dung dich CS: hoa
tan 5,5g CS trong 80mL dung dich axit
lactic (2%, v/v) ¢ nhi¢t do phong va
khudy cho tan hét CS bang may khudy tu.
Sau d6 dung dich mudi amoni salicylate
(5%, w/v) dugc didu ché bang cach cho
SA phan ung vdéi dung dich amoniac.
Tiép theo, cho tir tir dung dich mudi
amoni salicylate vao dung dich CS ¢ trén
va khudy ¢ toc do cao (500 v/p) dé hinh
thanh lién két ion gitta nhom amin cta CS
va nhom cacboxyl cua SA bdi phan ung
phirc doéng tring hop. Dung dich nano
SA/CS chuyén sang niu xam tr mau
vang ong cua dung dich CS (hinh 2).
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Phan (rng phtrc ddng triung hop gitra CS
va salicylate hinh thanh nano SA/CS

Dung dich CS
Hinh 2. Sw thay déi mau sac cua dung dich trong qua trinh diéu ché nano SA/CS

2.3. Nghién ctu in vitro we ché su phat
trién ciia nAm Neoscytalidium dimidiatum
béi nano SA/CS

Nam Neoscytalidium  dimidiatum
duogc phan 1ap theo phuong phap mo ta
trong nghién ctru Luwong Hiru Thanh va
cs. (2016). Cac vét bénh trén day dugc
thu nhan tr cay thanh long (4 nim tudi)
0 huyén Cang Long, tinh Tra Vinh, Viét
Nam (vi d¢/kinh do: 9,97/106,21) bi
bénh dém nau trén day (hinh 1). Tat ca
cic mo sau khi thu nhan dugc chuyén
dén Phong Thi nghiém Vi sinh, Vién
Khoa hoc K§¥ thuat Nong nghiép mién
Nam dé phan 1ap va dinh danh nidm N.
dimidiatum. Dé phan 1ap nim, cic md
bénh dugc cit thanh nhiéu manh nho
(dai 3 - 5mm), rira sach va khtr tring bé
mit bang HgCl, 0,1% trong 1 phit va
NaOCl 1,05% trong 5 phiit; tiép theo rira
ba 1an trong nudc cat vo trung. Sau do,
chung duoc chuyén 1én dia petri c6 chira
moi truong PDA di dugc bd sung 25
mg/L penicillin-streptomycin dé tc ché
vi khuan. Dia petri duoc U trong 5 ngay
& 30 + 2°C. Sau khi moc ra khoi mé, soi
nam duoc nudi cidy vo tring trén moi
truong PDA va duoc tinh sach bang ky
thuat phan 1ap soi nam.
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Thay déi t&r mau vang 6ng sang nau xam

>

Nano SA/CS

Hoat tinh khang ndm N. dimidiatum
cua nano SA/CS dugc xac dinh bﬁng
phuong phap giy doc mdi truong nuodi
cy (Bui Duy Du va cs., 2019) thyuc hién
vao thang 3 nam 2022 tai Vién Khoa hoc
K§y thuat Nong nghiép mién Nam. Pau
tién, cho 15 mL mdi truong PDA vo
trung da duoc khuéch tan nano SA/CS
v6i nong do hoat chat khac nhau: 220ppm
(20ppm  SA/200ppm  CS); 330ppm
(30ppm  SA/300ppm CS); 440ppm
(40ppm SA/400ppm CS) va 550ppm
(50ppm SA/500ppm CS) trong cac dia
petri (d~ 9cm). Mdi nong d6 duoc lap lai
03 lan. Tiép theo, cit tan ndm (3 x 3mm)
sau 5 ngay tudi chuyén vao gitra dia petri
da chuan bi ¢ trén. Dia petri chi chira moi
truong PDA duoc sir dung 1am mau dbi
chimg. Hai mau 500ppm CS va 50ppm
SA duoc thi nghiém 1a di chung duong.
Sau 5 ngdy u ¢ 30 + 2°C duong kinh tin
nam duogc xac dinh bang thude do va gia
trj ICso (ndng d6 e ché 50%) duoc tinh
dya trén hiéu qua tc ché (Bui Duy Du
va cs., 2019) nhu sau: Hiéu qua @c ché
(%) = 100 x (do - d)/do. Trong do: dy va d
lan luot 1a dudng kinh tan ndm (mm) cua
mau ddi ching va miu nghién ciru.
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2.4. Phén tich théng ké

Kich thudc hat nano SA/CS duoc xac
dinh thng ké tir anh TEM bang phan
mém MS Excel 2013. Tat ca dit liéu duoc
biéu thi du6i dang trung binh * sai sd
chuén (SE). T4t ca dit liéu cta cac nghién
ctru in vitro khang ndm déu dugc phéan
tich phuong sai mot chiéu dé xac dinh y
nghia cua su khac biét riéng 1¢ & cac muc
p <0,05.

3. KET QUA THAO LUAN

3.1. Dac tinh cia vat liéu nano SA/CS
Qua trinh diéu ché vat liéu nano

SA/CS xay ra nhu sau: Proton hda CS

trong dung dich axit lactic thu dugc dung

dich CS ¢ pH~4 theo phuong trinh 1.
Axit salicylic dugc hoat hoa géc tr do

R-NH, Axit lactic

R’-COOH Ammonia

Tén suét, %

60C1R3 [ TEM]

R-NH3"
R-COO’
R-NH;"+ R’-COO" — R-NH;"-O0C-R’

5

COO" boi dung dich ammonia theo
phuong trinh 2. K§ thuat phtic dong tring
hop tir chitosan proton (R-NH3") va axit
salicylic hoat héa (R’-COQ") hinh thanh
phtrc compozit R-NH,"-O0C-R’ chira SA
c6 kich thudc nano theo phuong trinh 3
(nano SA/CS). Hinh thai va kich thuodc
hat nano SA/CS thé hién qua anh TEM
(hinh 3). Hinh 3 cho thiy rang hat nano
SA/CS c6 hinh cau, kich thudc hat trung
binh 12 22 + 8nm, phan b trong pham vi
hep. Trong nghién ctru cia Kumaraswamy
R.V. (2019), kich thudc hat nano SA/CS
la 386 nm, kich thudc nay kha 16n vi tac
gia xac dinh 1a kich thudc cta ca 02 phan
tr SA va CS, con trong nghién clru nay
chang téi chi xac dinh kich thudc hat SA
qua anh TEM c6 do phan giai cao nén xac
dinh duoc kich thudc nano ctiia SA.

(1)
@)
(3)

10 15 20 25 30 35 40

Kich thwéc hat, nm

Hinh 3. Anh TEM cuia nano SA/CS

Hinh 4 mé ta pho FT-IR cua SA, CS
va nano SA/CS. Két qua chirng minh cac
ddc diém céu tric co ban cua SA (hinh
4a) tai vi tri 1.700 cm ™' va 1.650 cm™’

twong Gmg voi dao dong udn cong cua
nhom acetoxy va nhém cacboxylic. Doi
v6i CS (hinh 4b) nhu sau: O vi tri s6 song
3.626cm ™ dic trung cho dao dong cua
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nhom -OH va -NH; kéo dai, ¢ vi tri
2.922cm™' va 2.872cm™ dic trung cho
dao dong cua nhém -CH, & vi tri
1.601cm™' dac trung cho dao dong cua
nhém -NH, gidn, & vi tri 1.076cm ™" dic
trung cho dao dong cua nhém C-O-C va
vi tri 60lcm ' dac trung cho dao dong
kéo vong pyranoside. DSi voi vat lidu
nano SA/CS (hinh 4c), dinh 3.423cm™ tro
nén rong hon, cho thiy rang lién két
hydro da dugc tang cuong gitta sy bé
cong cua nhom -OH cia CS
(Kumaraswamy R.V. va cs., 2019). Dao
dong udn -NH, thay d6i tir vi tr

1.637cm™ dén 1.630cm™ va mot dinh méi
& vi tri 1.595cm™ cho thdy rang c6 mot s6
tuong tic gilta cac nhom NH3" ctia CS va
SA xdy ra trong vat liéu nano SA/CS.
Dinh & vi trf 1.300cm ' cho thiy su ubn
cong nhém C-N do tuong tac gitra nhom
cacboxylic (-COOH) cuia SA va nhoém
amin (-NH,) ctia CS. Diéu nay cho thiy
rang lién két ion dugc hinh thanh giita
nhom cacboxyl cia SA va nhom amin
ciia CS (Nasonova A. va cs., 2020). Két
qua co thé chi ra ring nano SA di duoc
gan két thanh cong vao phan tir CS.

3000 2500

2000 1500

cm-1

Hinh 4. Phé FT-IR ctia SA (a), CS (b) va nano SA/CS (c)

Hiéu qua trc ché sy phat trién nam N.
dimidiatum cua vat li¢u nano SA/CS tang
1én theo ndng do hoat chat (hinh 5). Sau
5 ngay, hiéu qua trc ché sinh truong cua
nano SA/CS la 38,46%, 64,10%; 80,77
va 100% tuong ung véi nong do hoat
chat 1a 220ppm; 330ppm; 440ppm Vva
550ppm. Nam N. dimidiatum phat trién
binh thuong trén dia ddi ching va cé
duong kinh tan ndm dat 78mm sau 5
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ngay nudi cdy... Trong khi d6, 02 méu
dbi chuing duong 500ppm CS va 50ppm
SA (dang khéi) c6 hiéu luc e ché lan
luot 1 42,31% va 57,69%. Két qua nay
ching t6 vat liéu nano SA/CS c¢6 hiéu luc
cong hop uc ché sy sinh trudng cua nam
N. dimidiatum. Dua trén dd thi va
phuong trinh hdi quy: y = 5,4339 x (R?=
0,9972) thé hién trong hinh 5, 1Cso dugc
xac dinh cua vat li€u nano SA/CS trén
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ndm N. dimidiatum 1a 272ppm twong tmg
v6i 24, 7ppm SA/247,3ppm CS. Mot sd
tac gia ciing da cong bd két qua nghién
ciu hiéu lyc khang ndm N. dimidiatum
ctia vat liéu nano trén nén CS, cu thé
Phan Ngoc Uyén Thi va cs. (2018) bao
c4o rang vat liéu nano Ag/CS hiéu qua tc
ché nim N. dimidiatum giy bénh dém
nau trén cdy thanh long cao nhat & nong
do 10ppm Ag va 2% CS. Bén canh do,

7 38,46%

"'"‘

&

e

3 i 1ol 4
\bDoi chung”

600
550
500
450
400
350
300
250
200
150
100

50

y=5,4339x
R>=0,9972

Néng d6 hoat chat nano SA/CS, ppm

0 10 20 30 40
Hiéu lyc &c ché nam Neoscytalidium dimidiatum, %

vv/64,10% \\

50 60 70 80 90 100

vat liéu nano SiOy/oligochitosan cling
cho thdy hiéu qua cao trong viéc phong
trir bénh dém nau trén cay thanh long do
nam N. dimidiatum gay ra (L& Nghiém
Anh Tuén va cs., 2019). Ngoai ra, Bui
Duy Du va cs. (2015; 2019) béo céo rang
oligochitosan va nano Cu,O-Cu/alginate
rc ché sy phat trién cia ndm N.
dimidiatum véi  ICsp = 51,5ppm
oligochitosan va 20,8ppm Cu.

B0TT% \

110

Hinh 5. Hiéu lwc trc ché sw phat trién nAm N. dimidiatum ctGa nano SA/CS

4. KET LUAN

Trong nghién ctru nay, vat liéu nano
SA/CS duge téng hop bang phuong phap
phirc dong tring hop giita mudi salicylic

va CS. Hat nano SA thu dugc c6 duong
Kinh trung binh 1a 22 + 8nm, c6 dang hinh
cau va phan b trong pham vi hep. Céc két
qud xac dinh dac tinh cho théy nhom
cacboxyl ctua SA lién két ion voi nhom
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amin ctia CS. Két qua thuc nghiém chi ra
rang nano SA/CS c¢6 hiéu qua @c ché nim
Neoscytalidium dimidiatum gay bénh d6m
nau thanh long 1a 100% o né)ng do hoat
chét 1a 550ppm (50ppm SA/500ppm CS)
va ICsy dugc xac dinh la 272ppm
(24,2ppm SA/2473ppm CS). Két qua
nghién ctru chi ra raing nano SA/CS c6
thé ung dung 13 hoat chit diét nim day
tiém ning va can c6 thém nghién ctiu dé
kiém soat bénh dém nau thanh long trén
ddng rudng.
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ABSTRACT

Effects of nano salicylic acid/chitosan against Neoscytalidium dimidiatum
cause reddish brown spot on dragon fruit plant

The brown spot disease caused by Neoscytalidium dimidiatum fungus on dragon
fruit plants (Hylocereus undatus) is an extremely serious disease. Salicylic acid (SA)
and chitosan (CS) have been considered as effective plant elicitors. In this study, the
SA/CS nanoparticle with size 2248 nm was prepared by interpolymer complexation
method. The antifungal effect of Neoscytalidium dimidiatum was evaluated by diffusion
of nano SA/CS materials in agar medium at different concentrations of ingredients. Finding
unveiled that SA/CS nanoparticles expressed significant antifungal in vitro study. Results,
100% control of germination of Neoscytalidium dimidiatum at 550 ppm ingredients (50
ppm SA/500 ppm CS concentration was evident in SA/CS nanoparticles application
compared to SA (bulk) and CS treatment. The obtained results have claimed the
commercial potential of SA/CS nanoparticles as a biostimulant for plant disease control.

Keywords: Nano salicylic acid/chitosan, Neoscytalidium dimidiatum, reddish brown
spot disease.
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PANH GIA TiNH KHANG BENH HEO XANH
, DO VIKH UAN (Ralstonla solanacearum Smith)
CUA CAC GIONG LAM GOC GHEP CHO CA CHUA TAI NINH THUAN

D6 Thi Hué", Duong Minh Hién?, Lé Minh Khoa'
Pao ThiHang', Phan Céng Kién', Nguyén Van Chinh'’
! Vién Nghién ctru Béng va Phét trién néng nghiép Nha Hé

% Khoa Néng hoc, Tru’O’ng Dai hoc Néng Lam TP. H4 Chi Minh
* Tac gia lién hé: dohuel987@gmail.com

TOM TAT

Bénh héo xanh do vi khudn Ralstonia solanacearum duwoc xem ld méi lo ngai doi
Vi nguoi dan san xudt ca chua ¢ Ninh Thudn. Xac dinh géc ghép c6 kha ndang chéng
chiu dwoc bénh héo xanh la gidi phap ccfp thiét doi véi cdc ving trong rau chuyén canh.
Thz nghiém dwoc thuc hién trén 10 gzong cay ho ca (ca tim, ca dia phuong, ca chua) va
glong ca chua No.317 (F1) lam déi chirng. Thu thdp madu, phéan lgp va nuéi cdy vi
khudn Ralstonia solanacearum trén méi trwong nhdn tao SPA. Céc giong dwoc lay
nhiém & giai doan cdy con 3 - 4 1 bang cdch cat ré ngam vao 30 - 50ml dich khudn véi
nong dg vi khudn 10°cfu va chich dich khudn vdo théan cdy. Sau 28 ngdy ldy nhiém, cdc
giong cé tinh khdng cao thich hop lam gbc ghép cho ca chua la: ca dai, ca tim No.1 va
ca phdo NT véi ty 1é bénh lan luot la: 2,67; 4,40 va 7,62%; chi s bénh twong ing la:
0,50; 2,90 va 3,00%.

Tir khéa: Héo xanh vi khudn, géc ghép, ca tim, SPA.

1. PAT VAN PR kho phong chéng do vi khudn c6 kha
. nang ton tai lau dai trong dét, trong co thé
ky chu thuc vat. Trong hat giéng, cu
giong, vi khuan co thé ton tai dugc 7
thang, hon nita vi khuan c¢6 phd ky chu
rat rong dén hon 200 loai thuc vat trong
50 ho khéac nhau, chu yéu 1a cac ho than
thao, cdy hai 14 mam cua ho Solanaceae.
Céc dbi twong cay trong nhu: thude 14, ca
chua, khoai tay, ca tim, chudi, gung, dau
phong, hat tiéu thudng xuyén xuit hién
loai bénh nay (Denny, 2006).

Bénh héo xanh vi khuin (HXVK) do
vi khuan Ralstonia solanacearum Smith
12 mot trong nhitng bénh c6 ngudn gde tir
dat gay hai rat phd bién ¢ ving nhiét déi
va can nhi¢t déi (French, 1998; Kelman
va Sequeira L.,, 1995). Bénh gay hai trén
ca chua ¢ hau khip cac nudc trén thé gisi
noi chung va tit ca cac ving trong ca
chua & nuéc ta ndi riéng. Bénh nay rat

Nguoi phan bién: TS. Nguyén Thi Nha
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Tai Viét Nam HXVK do vi khuan
Ralstonia solanacearum Smith gay hai
trén nhiéu loai cdy trong can, phd bién
trén ca chua, lac, khoai tay, thuéc 14, dt,
ca tim,... & vung Ha Noi va phu can (P
Tan Diing va cs., 1998). Bénh giy hai
nghiém trong v6i muc do thié¢t hai 10 -
30%, tham chi lam mét thu hoach hoan
toan (Pang Thai Thuan va cs., 1968).

Ca chua 13 cdy trong truyén thong tai
cac ving Nam Trung Bo néi chung va ddi
v6i Ninh Thuan ndi riéng, san xuat ca chua
con gip nhiéu rai ro, ning sudt va chat
luong ca chua chwa dat nhu mong mudn.
Nguyén nhan chinh 1a do chua st dung
rong rdi gidng va gbc ghép khang bénh vao
trong san xuét. Pac biét 1a HXVK do vi
khuan Ralstonia solanacearum giy thiét
hai 16n cho san xuét ca chua tai tinh Ninh
Thuén. Bién phép tot nhét cho van dé nay
la trdng ca chua bang gbc ghép c6 kha
nang khang bénh nhu ca tim, ca xanh, ca
phdo, ca chua véi ngon ghép 1a gidng ca
chua c6 nang suit cao dugce xem 14 ¢o hiéu
qud hon so véi cac bién phap khac.

Theo Besri (2001) viéc sir dung gbc
ghép khang bénh ddi véi cay rau di dugc
thuc hién phd bién trén thé gidi nhu Tay

Ban Nha, Y, Pai Loan (Trung Qudc) va
Nhat Ban. O Nhat Ban ndm 1990 c6 dén
31,5% ca chua, 49,9% ca tim, 92% dua
héu, 71,7% dua leo va 43,8% céc loai dua
khac duoc tng dung trdng bang ky thuat
ghép gbc khang bénh. O Viét Nam di bét
dAu nghién ciru ky thuat ghép ca chua nam
1999 tai Vién Nghién ciru Rau Qua Ha
Noi (Lé Thi Thay, 2000) va Vién Khoa
hoc K§ thuat Nong nghiép mién Nam nam
2000 - 2003, dén nay khoang 1/3 dién tich
trong ca chua str dung trén gdc ghép ca tim
1a cha yéu. Vi vay, trong bai viét nay tap
trung nd1 dung “Banh gia tinh khang bénh
héo xanh do vi khudn Ralstonia
solanacearum Smith cia Cac giong goc
ghép cho cdy ca chua tai Ninh Thudn”.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU
2.1. Vat liéu nghién ciru

Chiing vi khudn (Ralstonia solanacearum
Smith): Pugc phan lap tir cay ca chua co
triéu ching dién hinh, dic trung bénh héo
xanh vi khuan trén dong rudng.

Vat liéu nghién ciru: 10 gidng va 01
doi ching (bang 1).

Bing 1. Cdc giong goc ghép cho ca chua

STT Tén giéng Céap gidng Xuét x Dia diém thu thap
1 Ca tim 252 F1 Théi Lan Lam DBéng
2 Catim NO.1 F1 Thai Lan Ninh Thuan
3 Ca tim Runako F1 Coéng ty Haimditén d&  Ninh Thuan
4 Cadai Thuan chiing Ninh Thuan Ninh Thuan
5 Ca phao NT Thuan chiing Ninh Thuan Ninh Thuan
6 Ca phéo TH Thuan chiing Thanh Hoéa Ninh Thuan
7 Ca nui Thuan chiing Dan toéc Raglai Ninh Thuan
8 Ca xanh TN121 F1 Cty TNHH Trang Néng Ninh Thuén
9 Ca chua Haiwaii F1 Ninh Thuén Lam Déng
10 Cachua NT Thuan chiing Ninh thuan Ninh Thuan
11 Ca chua No0.317 (d/c) F1 bai Loan (TQ) Ninh Thuan
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2.2. Pia diém va thoi gian

Pia diém: Thi nghiém duoc thyc hién
tai nha ludi Vién Nghién ciu Bong va
Phat trién Nong nghiép Nha Hb.

Thoi gian thi nghiém: Tu thang
7/2021 dén thang 7 nam 2022.

2.3. Phwong phap nghién ciru

2.3.1. Phwong phap thu thap mdu, phén ldp
va nudi cdy vi khudn R. olanacearum Smith

Thu thdp mau bénh, phan lap, nudi
cdy va nhan sinh khéi vi khuan theo Tiéu
chuan nganh Noéng nghiép Viét Nam,
TCVN 9300:2014 (Vi sinh vat - Phuong
phap danh gia hoat tinh ddi khang vi
khuan gy bénh héo xanh ciy trong can
Ralstonia solanacearum Smith) va
Burgess L.W va cs. (2009 - dich boi Phan
Thity Hién).

2.3.2. Xdc dinh dic diém hinh thdi ciia
vi khudn Ralstonia solanacearum Smith
trén moi trwong nhan tgo SPA

Quan sat mau sic cua khuan lac vi
khuan, mau sic bé mat khuan lac, tbc do
phat trién cua vi khuan sau 48 gio nudi
cdy trén moi truong SPA, TZC, King B
trong diéu kién nhiét d6 thich hop 30°C
(Kelman, 1954). Dich vi khuan c6 tinh
doc xuat hién mau trang hoic kem, hinh
tron khong déu, dich 15i long va duc
(Patrice G. Champoiseau, 2010).

2.3.3. Phuwong phdp bé tri thi nghi¢m

Thi nghiém dugc bd tri CRD (ngau
nhién hoan chinh) gdm 10 giéng va 01
d6i chimg, mdi coéng thuc nhéc lai 3 lan.
Madi 1an nhic lai 50 cay.
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2.3.4. Phwong phdp ldy nhiém nhén tao
bénh HXVK

Khi cdy con 4 - 5 1a that, sat thuong
r& bang cach cit cac ré non nhang vao
dich vi khuan di chuan bj sin (c6 ndng
do 1080fu/m1) khoang 20 phut chuyén
sang bau dat da duoc tudi 30 - 50ml dung
dich vi khudn (c6 ndng d6 10® cfu/ml)
(Hong, JC va cs., 2012) va chich vao
than ciing 1a mot phuong phéap phd bién
khac duoc sir dung dé cdy trong qué trinh
kiém tra kha ning giy bénh va thuong
duogc thuc hién bang cach dung kim choc
thing than va tiém 100ml huyén phu vi
khuén (OD = 0,1) (Kelman, 954).

Dién bién bénh duoc theo ddi 7, 14,
21 va 28 ngiy sau lay nhiém theo thang
diém tir 0 dén 5 (TanY.J. va Liao B.S,,
1995) va (Ateka va cs.,2001), trong do:

0: Khong bi tri€u tring;
: Mot 1a bi héo;
: Hai dén ba 14 bi héo;
: Tr bdn 14 tré 1én b héo;
: Tat ca céac 14 bi héo;
: Cay bi chét.

o b W N

2.3.5. Phwong phap theo doi va xw ly
sé liéu
a
- Ty 1€ bénh (TLB%) = BX 100%
(a 1a sb ciy bi héo xanh; b 1 tong s6
cay theo doi).

Trén co 86 ty 1¢ bénh tién hanh phén
loai mic khang hoac nhiém (TanY.J. va
Liao B.S., 1995) nhu sau:

Khéng cao (HK): > 90% cAy song sot
(< 10% s0 cay chét).

Khéng (R): 70 - 90% cy song sot (11
- 30% s0 cay chét).
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Nhiém trung binh (MS): 50 - 70%
cay song sot (31 - 50% so cdy chét).

Nhiém ning (HS): 10 - 49% cy song
sot (51 - 90% so cay chét).

(NI X1T+N2X2+N3Xx3+N4x4+N5x%)5)

- Chi s6 bénh (CSB%) =

X 100%
(Nt X 5)

Trong dé: N1 dén N5 sb cdy twong tmg mdi cip tai mdi lan theo ddi va Nt 1a tong

s6 cay theo dbi (Ateka va cs., 2001).

- Xur Iy 6 liéu: S6 liéu thu thap duoc
xtr 1y Excel 2007 va phén tich théng ké
bang phan mém SAS 9.4.

3. KET QUA VA THAO LUAN

3.1. Pic diém hinh thai dich vi khuin
Ralstonia solanacearum Smith

R. solanacearum dugc phan lap tir
cdc md thyc vat nhiém bénh 1a dich ri vi
khuan do R. solanacearum tao ra thuong
bao gom cac té bao vi khudn thuan khiét
(Denny, 2006). Do d6, dich vi khuan

thuong xuat hién trén cac than ciy cat
ngang & cac diém tuong ng véi cac bod
mach, khir tring bé mat va 14y dich nudi
ciy trén moi truong nhan tao SPA. Sau
48 gio trén modi truong thach dic céc
khuin lac c6 tinh doc xuédt hién mau
trang hodc kem, hinh tron khong déu,
dich 15i 1ong va duc, hinh thai nay twong
dong v6i két qua nghién ciru cua Patrice
G. Champoiseau va Timur M. Momol
(2010) trén moi truong CPG va Suchitra
Chanu Heikrujam va cs., (2020) trén moi
treong thach SPA (hinh 1).

Hinh 1. A. Dich vi khuan lay tir than cay ca chua bi nhiém bénh; B. Khuéan lac vi khuan
trén méi trieéng SPA; C. Lam thuan va nhan sinh khéi ttr dich khuén don lé

3.2. Cac tri¢u trirng biéu hién héo xanh

Mot s6 triéu chimg bén ngoai ctia bénh
héo xanh do vi khuan R. olanacearum sau
khi lay nhiém 1a ciy coi coc va vang la.
Pau tién cac 14 non va ngon héo trude, 14
bi cong xubng cho thiy 14 c6 biéu hién
khd héo. R& moc nhanh & than va xuét

hién cac soc sam hep tuong mg véi cac
b6 mach bj nhiém bénh bén dudi biéu bi.
Sau vai ngdy bénh tién trién ning biéu
hién cay héo xanh hoan toan, ché than
thiy mo mach phan than dudi va ré hoa
nau, cit ngang than nhung vao nudc s&
thiy dong vi khuan mau tring duc trio ra
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tr mach dan. Két qua nay phu hop voéi
nghién ctru cta Belén Alvarez va cs.
(2015) cho rang: Cac triéu chimg va tbc
d6 phat trién cua bénh co thé khic nhau
tuy thudc vao tinh nhay cam cua vat chu
va kha ning gay hai cta ching vi khuan.
Trong trudng hop cdy bi nhiém bénh
khong cé biéu hién héo, cac triéu chung
bén ngoai dic trung c6 thé 1a cay bi lun,

cOi coc va moc ré bat dinh. Cac triéu
chtng bén trong thuong xuyén nhét 13 su
ddi mau tién trién cia mo mach, chu yéu
1a xylem, vi khuan ky sinh gdy hai bén
trong cac bé mach dan dén cac bo mach
bi tic, md xung quanh bi pha huy, khi
bénh phat trién nhanh va ning thi cay bi
chét hoan toan.

Hinh 2. Cac triéu chirng bén ngoai ctia bénh héo xanh vi khuan
A. Ca chua ré moc quanh than; B. Ca dai l4 non bi héo xanh;
C. Catim héo toan b6 1a; D. Ca chua héo toan bo 1a

3.3. Dién bién ty 1é bénh HXVK ciia cac
gidng gbc ghép

Thoi gian 1ay nhiém cac giéng goc
ghép 1a khi cdy con dugc 3 - 4 14 (tu(mg
ung 20 - 30 ngay sau gieo) thi bat dau lay
nhiém. Déi vai gidng ca chua Hawaii, ca
chua NT sau 7 ngay lay nhiém, cho thay
ty 16 bénh 1a (12,38 - 12,47%) thip hon
c6 ¥ nghia so véi dbi chung ca chua
No.317 (22,60%). Trong khi d6, céc
gidng ca tim va ca dai ty 1é nhiém bénh
thap khoang 2%. Diéu nay cho thiy rang,
cac gidng ca chua man cam va bi nhiém
bénh nhanh hon so véi cac gidng ho ca
khac cung thi nghiém. Nghién clru nay
phu hop véi Ngé Quang Vinh va Ngo
Xuan Chinh (2000), Vi Tri€u Man va Lé
Luong Té (1998) cho rang ti 1¢ bénh héo
xanh thé hién & mrc ning trong giai doan
cay con va dau trai non.
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Ty 1& nhidm bénh cia cac gidng ting
nhanh qua cac dot theo doi 7, 14, 21 ngay.
Trong d0, cac giéng ca tim Runako ty 1¢
bénh tang (2,62 - 15,70%), ca nui (2,42 -
9,69%), ca xanh TN 121 (7,24 -34,94%)
va ca chua Hawaii (12,38 - 37,15%)
nhung thip hon c¢6 y nghia so véi dbi
chirg ca chua No.317 (22,60 - 70,31%).
Hai giéng ca tim No.1 va ca phao NT ty 1&
bénh kha thap lan luot 1a 3,39% va 7,62%.
Trong khi do, ca dai chua xuét hién céc
triéu trimg bénh (bang 2). Két qua nay phu
hop v6i Tran Thi Ba va Pham Thanh
Phong (2010) cho rang, cac gidng ca dia
phuong va giéng ca tim ty 1& bénh héo
xanh thdp hon so vdi cac giéng ca chua.

Sau 28 ngay lay nhiém, day la dot danh
gia cudi cting nhan thiy cac gidng hau hét
¢6 biéu hién nhim bénh. Céc gidng co ty 18
bénh cao nhat 1a ca chua Hawaii (46,81%)
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va ca xanh TN121 (46,34%), ké dén ca chua  (2,67%), ca tim No.1l (4,40%) va ca phéo
NT (45,81%), thap nhét 1a ba gidng ca dai  NT (7,62%) (bang 2).

Bing 2. Ty I¢ nhiém bénh HXVK (%) ciia cdc giong goc ghép

Ty 1& bénh (%)

STT Tén gidng - - - -
7 ngay 14 ngay 21 ngay 28 ngay

1 Catim 252 2,95 5,90 12,83 12,83
2 Catim No.1 0,00 0,00 3,39 4,40
3 Ca tim Runako 2,62 6,11 15,70 24,36
4 Ca dai 0,00 0,00 0,00 2,67
5 Ca phao NT 0,00 2,54 7,62 7,62
6 Ca phédo TH 2,77 11,09 11,95 19,23
7 Ca nui 2,42 5,62 9,69 15,33
8 Ca xanh TN121 7,24 20,45 34,94 46,34
9 Ca chua Haiwaii 12,38 24,76 37,15 46,81
10 Cachua NT 12,47 24,98 45,55 45,85
11 Ca chua No.317 (d/c) 22,60 42,28 70,31 76,01
LSD (0,05) 1,16 1,49 2,53 2,45

CV (%) 11,4 6,7 6,5 4,0

3.4. Dién bién chi s6 bénh HXVK cia  R.solanacearum dbi voi cac giéng, ching
cac giong goc ghép toi theo doi tién trién cua bénh thong qua
chi s0 bénh, két qua dugc trinh bay &

Sau khi 1ay nhiém dé danh gia muc )
bang 3.

d6 nghiém trong giy hai cua vi khuan

Bing 3. Chi sé bénh HXVK (%) ciia cdc giong géc ghép

Chi s6 bénh (%)

STT Tén giéng - - - -
7 ngay 14 ngay 21 ngay 28 ngay

1 Catim 252 0,59 1,77 4,54 11,54
2 Catim No.1 0,00 0,00 0,68 2,91
3 Ca tim Runako 0,52 1,93 6,63 17,52
4 Ca dai 0,00 0,00 0,00 0,53
5 Ca phdo NT 0,00 0,51 2,38 3,02
6 Ca phdo TH 0,55 3,70 4,77 15,01
7 Ca ndi 0,48 1,61 3,72 12,10
8 Ca xanh TN121 2,40 7,68 14,66 37,60
9 Ca chua Haiwaii 5,56 10,73 18,77 39,54
10 Cachua NT 5,90 10,45 34,06 40,69
11 Ca chua No.317 (d/c) 8,40 26,21 49,79 69,41
LSD (0,05) 0,95 2,53 2,16 1,69

CV (%) 25,2 25,3 9,5 6,3
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Sau 7 ngay lay nhiém: Cac gidng ca
chua Hawaii, ca chua NT, ca tim 252, ca
tim Runako va ca xanh TN121 di biéu
hién triéu tring dién hinh coa bénh
HXVK véi chi s6 nhiém bénh dao dong
0,52 -5,90% thap hon c6 ¥ nghia d6i véi
d6i chung ca chua No.317 (8,4%). Trong
khi do, ca tim No.1, ca phao NT va ca dai
chua xudt hién cac triéu trang bénh.

Sau 14 ngay lay nhiém: O thoi diém
nay, bénh van chua xuét hién ddi véi hai
gidng ca tim No.1 va ca dai. Trong khi do,
bénh phat trién nhanh véi chi s6 bénh ting
gip d6i so véi thoi diém sau 7 ngay lay
nhiém dbi véi cac giéng thudc nhém ca
chua NT (5,90 - 10,45%), ca chua Hawaii
tur (5,56 -10,73%), ca xanh TN121 (2,40 -
7,68%) va phao TH (0,55 - 3,70%) nhung
thip hon c6 ¥ nghia so voi ddi chung ca
chua No0.317 (8,40 - 26,21%) (bang 3).

Sau 21 ngay lay nhiém: Chi s6 bénh
tdng manh, biéu hién muc do gay hai &
cac cap bénh ting 1, & giai doan nay hau
hét cac gidng khong ding lai ¢ héo 1 1a
hay ré moc trén than, vang cdi coc ma
triéu trung bénh ro rét hon 1a toan bd 14 bi
héo rii, cdy héo xanh. Biéu hién 13 1a chi

3.5. Tinh khéng ciia cic giong gbc ghép

s6 bénh cao & hai gidng ca chua Hawaii
(18,77%) va ca chua NT (34,06%) da sb
cdy bi héo xanh & cép 4 (toan b 14 bi
héo). Trong khi dé, cic nhom gidng ca
tim va ca dia phuong mtrc do gay hai cia
vi khuan khong dang ké voi chi s bénh
dao dong tir 0,68 - 6,63% chu yéu cay bi
héo 1 dén 2 14 (cip 1, cép 2).

Sau 28 ngay lay nhiém: Cac giéng da
biéu hién rd kha ning nhiém bénh va mirc
d6 gay hai nghiém trong cua vi khuan.
Céc gidng ca tim No.1, ca dai va ca phao
NT duoc danh gia 1a khang cao, chi sd
bénh dao dong 0,53 - 3,02%. Trong khi
d6, gidng ca tim Runako, ca phao TH va
ca nai muc do gay hai van ting gip doi so
v6i thot gian 21 ngady, tuong ung véi chi
sd bénh (6,63 - 17,52%), (4,77 - 15,01%)
va (3,72 - 12,10%). Vi day la dot theo doi
cubi cung, nén nhdn thay cac gidng ca
chua Hawaii, ca chua NT va ca xanh TN
121 bi anh hudéng nghiém trong, biéu hién
cac cay bi héo xanh hoan toan, thdm chi
cay chét kho, chi s6 bénh cao tir 37,60 -
40,69%, tuy nhién van thap hon co Y
nghia so véi ddi ching ca chua No.317
(69,41%) (bang 3).

Bing 4. Ty I¢ cdy song, chét ciia cdc giong goc ghép sau 28 ngay ldy nhiém

STT Tén gidng — Tyle% = y Murc Ghi chu
Cay sbng Cay chét khang
1 Catim 252 89,25 10,75 R Khéng
2 Catim No.1 97,76 2,24 HK Khang cao
3 Ca tim Runako 85,28 14,72 R Khéng
4 Ca dai 100,00 0,00 HK Khang cao
5 Ca phao NT 99,21 0,79 HK Khang cao
6 Ca phao TH 87,17 12,83 R Khéng
7  Candi 89,51 10,49 R Khang
8 Ca xanh TN121 67,03 32,97 MS Nhiém trung binh
9 Ca chua Haiwaii 63,89 36,11 MS Nhiém trung binh
10  Cachua NT 62,37 37,63 MR Nhiém trung binh
11 Ca chua No.317 (d/c) 33,72 66,28 HS Nhiém n&ng
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Két qua bang 4 cho thiy, sau 28 ngay
lay nhidm cac giéng ca dai, ca phio NT va
ca tim No.1 c6 ty 1& cdy sbng rit cao lan
luot 1a 100,00; 99,21 va 97,76%; ty 1¢ cay
chét héo 1an lugt 0,00; 0,79% va 2,24%
thé hién mtrc khang cao (HR). Cac giéng
c6 ty 1& cay séng dao dong 85,28 - 89,51%
thé hién mtrc khang (R) 1a gibng Ca tim
252, ca tim Runako, ca phdo TH va ca nui.
Trong khi dé, cac giéng ca chua NT, ca
chua Hawaii va ca xanh TN121 thé hién &
mirc nhiém trung binh véi ty 1¢ cAy song
tuong tng la: 62,37; 63,89 va 67,03%; ty
1¢ cay chét héo tuong Gmg 1a: 37,63; 36,11
va 32,97% (bang 4).

4. KET LUAN VA PE NGHI
4.1. Két luan

Cac gibng ca dai, ca tim No.l va ca
phdo NT khong bi dnh hudng nghiém
trong boi vi khuan Ralstonia solanacearum
sau 28 ngdy lay nhiém véi ty 1& bénh
tuong ung la: 2,67; 4,40 va 7,62%; chi sb
bénh twong ung la: 0,50; 2,90 va 3,00%.

Tinh khang cua cac giéng gbc ghép
d6i v6i bénh héo xanh vi khuan: Mirc
khang cao (HK) la ca tim No.1, ca phéo
NT va ca dai véi ty 18 cay song lan luot 1a
97,76; 99,21 va 100,00%; Muc khang (R)
1a cac giéng ca tim 252, ca tim Runako, ca
phéo TH va ca ndi véi ty 1é cay song lan
Iuot 1a 89,25; 85,28; 87,17 va 89,51%;
Nhiém trung binh (MS) 13 cac gidng ca
xanh TN 121, ca chua Hawaii va ca chua
NT voi ty 1€ cay séng lan luot 1a 67,17,
63,89 va 62,37%.

4.2. Dé nghi

Str sung 03 giéng c6 tinh khang cao
gom: Ca tim No.1, ca dai va ca phao NT

lam gbc ghép trong san xuit ca chua tai
Ninh Thuan.

Tiép tuc nghién ctu kha ning tiép
hop, tinh khang va ning suit cua t6 hop
ghép 1a cac gibng gbc ghép khang bénh
HXVK cao v6i ngon ca chua phuc vu san
xuit cay gidng ghép.
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ABSTRACT

The evaluation of the resistance to Bacterial wilt disease caused by Ralstonia
solanacearum Smith on tomato rootstocks cultivars in Ninh Thuan province

Bacterial wilt disease is caused by a bacterium Ralstonia solanacearum which is
known as a major concern for tomato cultivating farmers in Ninh Thuan province.
Identifying Bacterial wilt disease resistant rootstocks is an urgent solution for
specialized vegetable growing regions. The study was carried out on 10 varieties of
solanaceae family (eggplant, local eggplant, tomato) and tomato variety No.317 (F1)
was referred to as a control. Bacterial samples contain R. solanacearum were collected,
then isolated and grown in SPA culture medium. The cultivars were infected at the
nursery stage of 3 - 4 leaves by cutting roots and soaked in 30 - 50 ml of bacterial
solution at concentration of 10°cfu/ml and then injecting the inoculum into the stem.
The results indicated that, after 28 days of infection, the high resistance cultivars
suitable for usage as rootstock for tomato were wild eggplant, eggplant No.l and
eggplant NT with the disease rates were 2.67, 4.40, and 7.62%,; along with the
corresponding disease index were (.50, 2.90 and 3.00%, respectively.

Keywords: Bacterial wilt disease, rootstocks, eggplant, SPA.
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BENH PHAN TRANG (Oidium erysiphoides) HAI TAO
VA HIEU LUC MQT SO LOAI THUOC TRU BENH
TAI NAM TRUNG B0

Mai Van Hao', Nguyén Van Chinh’,
Phan Céng Kién', Tran Thi Hong'

L Vién Nghién ctru Bong va Phat trién néng nghiép Nha H6

TOM TAT

Nam 2020 va 2021 da nghién ciu vé mire do phé bién, dién bién bénh va khado
nghiém dé xdc dinh thuéc cé hiéu quad cao true bénh hai trén cdy tdo tai cac tinh Nam
Trung Bé. Két qua nghién citu cho thdy, bénh phan trdang gdy hai trén cdy tdo trong
suét cd nam & hau khdp cdc ving trong tdo tai Nam Trung Bo. Bénh phan trdng gdy hai
chii yéu trén qua non va la tdo. Bénh hai ndng tir khi qua tdo con non, ddc biét trong
cdc thang mua mwa. Két qua nghién citu ciing di xdc dinh dwoe 5 loai thuéc Manage
SWP  (Imibenconazole), Validad 100SL (Validamycin A), Novinano 55WP
(Kasugamycin + Streptomycin sulfate), Abi Kentomium (Chatomium sp.) va Abi PS

(Pseudomonas fluorescens) co hiéu lyc cao trie bénh phan trang hai tdo.

Tix khéa: Cay tdo, bénh phdn trang, thuéc trir bénh.

1. MO PAU

Tao xanh la mgt trong nhiing cay an
qua dugc trong kha phd bién va cho hiéu
qua kinh té cao tai khu viuc Nam Khénh
Hoa dén Bac Binh Thuan. Tao 1a cdy
trong kha phu hop trén ving dat kho han
va dang dan chiém vi tri quan trong trong
co cdu cay trong cia khu vuc, 1a cay
trong trién vong dé chuyén doi co ciu cay
trong. Cay tao co b ré phat trién manh,
in siu trong long dit nén cay tao chiu
han, gi6é 16n. Nam 2021, dién tich tréng
tao tai Nam Trung Bo khoang 1.300ha,

Nguoi phan bién: TS. Phung Minh Loc

trong d6 Ninh Thuén 13 tinh trong tao 16n
nhat v6i trén mot ngan ha. Bén canh do,
ciy tao cling trong tai Khanh Hoa khoang
trén 100ha va Binh Thuan khoang 70ha.

Tao cling 1a mdt trong nhitng loai cay
giau dinh dudng thuong bi nhiéu d6i
tuong sinh vat gay hai. Tai cac tinh Nam
Trung Bo, ciy tdo thudng bi nhiéu loai
sdu bénh hai nguy hiém, nhit 1a bénh
phan tring (Oidium erysiphoides). Pén
nay, trong san xuat, ngudi trong tao chu
yéu sir dung thudc hoéa hoc dé trir bénh
nhung chua cé cac nghién ctru lién quan
nén hiéu qua khong cao. Hon nira, nguoi
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dan st dung céc loai thube c6 hoa hoc ¢o
do doc cao dé gay tdn hai dén stc khoe
clia ngudi san xudt, moi truong sinh thai
va ton du chit doc trong san pham. Vi
vay, viéc nghién cuu thyc trang bénh
phin tring gy hai, dién bién bénh trén
cdy tao 1am co s& cho nam bat quy luét
phat sinh gy hai, dy tinh dg bao cung
nghién ctou xac dinh mot s6 thudc tbt
nhung it doc voi moi truong 1a rit can
thiét dé khuyén sir dung. Xuét phat tir yéu
clu cua thuc tién trén tap thé tac gia da
nghién ctu bénh phan tring (O.
erysiphoides) hai tdo va hiéu luc mot sb
loai thudc trir bénh tai Nam Trung BJ.

2. VAT LIEU VA PHUONG PHAP
NGHIEN cUU

2.1. Thoi gian va dia diém nghién ctru
- Thoi gian: Tir ndm 2020 dén 2021.

- Pia diém nghién ciru: Céc ving
trong tdo tai Nam Trung bJ.

2.2. Vit li¢u, noi dung va phwong phap
nghién ciru
2.2.1. Vit liéu, dung cu nghién ciru

- Cac dung cu dé diéu tra, thu méu;
kinh lup, may anh...

- Cac loai thudc Bionite WP (Bacillus
subtilis), Novinano 55WP (Kasugamycin
+ Streptomycin sulfate), Validad 100SL
(Validamycin A), Abi- PS (Pseudomonas
fluorescens), Abi-Kentomium
(Chatomium sp.), Risaza 3SL (Oligo-
Chitosan), Lime  Sulfur (Calcium
Polysulfide)), Starone 50WP (Chitosan +
Polyoxin), Score® 250EC

248

(Difenoconazole), 5WP

(Imibenconazole).

Manage

2.3.2. N¢i dung va phwong phadp
nghién ciru

2.3.2.1. Nghién ciru mirc do phé bién, dién
bién bénh phcfn trcfng hai tdo tai Nam
Trung Bo

* Noi dung diéu tra: Piéu tra tai 3
vudn tao c6 do tudi tir 4 dén 10 nam tudi
va dang giai doan qua non cta mdi tiéu
ving sinh thai tai Nam Trung B gom:
huyén Ninh Son va huyén Ninh Phudc -
tinh Ninh Thuan, TP. Cam Ranh - tinh
Khanh Hoa, huyén Tuy Phong - tinh
Binh Thuan.

* Phuong phap theo doéi: Dya theo
QCVN 01 - 38:2010/BNNPTNT “Qui
chuan k¥ thuat Quéc gia vé phuong phép
diéu tra phat hién dich hai cdy trong”.
Dinh ky diéu tra 10 ngay/lan.

2.3.2.2. Khao nghiém hiéu luc trir bénh
phan trang hai tdo cua mot so thuoc

B6 tri thi nghiém ddng rudng theo
kiéu RCBD gém 11 cong thtrc, 3 lap lai,
mdi 6 c6 dién tich 60m*

Cong thuc 1: Bionite WP (Bacillus
subtilis), licu lugng 0,3g/ha;

Cong thiic 2: Novinano 55WP

(Kasugamycin + Streptomycin sulfate),
liéu luong 0,8kg/ha;
Coéng thiac 3: Validad 100SL
(Validamycin A): Liéu lugng 1,00 lit/ha;
Cong thirc 4: Abi-PS (Pseudomonas
fluorescens), liéu lugng 1,20kg/ha;

Cong thic 5: Abi-Kentomium
(Chatomium sp.): Liéu lugng 1,20kg/ha;
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Cong thuc 6: Risaza 3SL (Oligo-
Chitosan): Li€u lugng 0,80 lit/ha;

Cong thuc 7: Lime Sulfur (Calcium
Polysulfide): Liéu lugng 2,50kg/ha;

Cong thire 8: Starone SOWP (Chitosan
+ Polyoxin): Liéu lugng: 2,00kg/ha;

Cong thuc 9: Score® 250EC
(Difenoconazole): Liéu Iuwgng 0,80 lit/ha;

Cong thoe 10: Manage SWP
(Imibenconazole): Liéu lugng 0,64kg/ha;

Céng thirc 11: Bi chimg (phun nudc 13).

Thi nghiém duoc dugc bo tri trén vuon
tdo xanh 6 ndm tudi giai doan qua non.

- Thoi diém xir 1y: Phun thudc lan 1
khi bénh vira xuat hién véi ty 1& bénh
4,67 - 5,33%. Phun lai 1an 2 sau lan thir
nhit 5 ngay.

- Phuong phép theo doi: Theo doi ty
16 bénh va chi sé bénh (%) phan tring
tai cac thoi diém ngay trude mdi lan xir
ly thude va 5, 10 ngay sau xu 1y thude
lan 2. Mbi 6 khiao nghiém chon 5 diém
¢d dinh trén hai duong chéo goc, céc
diém diéu tra cach mép 6 tdi thiéu 1m.
Mdi diém diéu tra 10 qua c6 dinh (qua
vira dau). Quan sat va phan cdp bénh
trén tung qua.

* Chi tiéu theo doi:
Tinh ty 1¢ bénh va chi sd bénh theo
cong thirc sau:
Sb qua bi bénh
Tong s qué dicu tra
Chi s6 bénh trén qua (%) = ((9*ny +
7*n7 + 5*ns +3*n3 + 1* n;)/9 N)*100

Ti 1¢ bénh (%) = x100

Trong dé: + N: Tong sb qua diéu tra.
+ Nyg: SO qua bi bénh tuong
g & cap 1 -9.

- Bang phan cép bénh phan tring trén
qua tao:

Cap bénh Triéu chirng
0 qua bi bénh & cap 1 v&i < 5% dién
! tich qua bi bénh
0 qué bj bénh & cap 3 v6i =5 - 10%
$ dién tich qua bi bénh
N qua bj bénh & cap 5 v&i = 10 -15%
° dién tich qua bi bénh
0 qua bj bénh & cap 7 v&i = 15 -20%
! dién tich qua bi bénh
0 qua bi bénh & cAp 9 v&i = 20% dién
o tich qua bi bénh
- Mtic d6 phd bién:
Ty Ié bt gip Mirc do =
(%) phé bién Ky higu
0 Khéng bat gap
<10 Khéng phé bién +
10-<25 it phé bién ++
25-<50 Phd bién .
250 R4t pho bién e+

- Tinh tdc do tang trudong cia bénh (r)
theo Van Der Plank (1963):

r={2,3/(T1-To)} * Ln (X1/Xo0)
Trong dé: 2,3 1a hang s

To: Thoi gian bit dau diéu tra.

T1: Thoi gian két thuc diéu tra.

Xo: Gia tri ty 18 bénh (hodc chi sd

bénh) ¢ dinh ky diéu tra dau.

X1: Gia tri ty 18 bénh (hodc chi sb

bénh) ¢ dinh ky diéu tra cudi.

+ Xt 1y s6 lidu trén may tinh bang
chuong trinh MSTATC va Excel.
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3. KET QUA VA THAO LUAN

3.1. Mitc do phd bién ciia bénh phin

triang hai trén cdy tdo tai Nam Trung B
Két qua diéu tra bénh phin tring giy

hai trén cay tdo tai cac tinh Nam Trung

Bo6 cho théy, bénh phén tréng xuét hién

va gy hai ¢ tit ca cac ving trong tdo
(bang 1). Ghi nhan bénh phén tring giy
hai rit pho bién trén qua non, it phd bién
trén qua gia va khong giy hai trén qua
chin. Bénh phin tring c6 gy hai trén 14
tao nhung khong phd bién ¢ tit ca cac
vung nghién cuu.

Bing 1. Mirc dé phé bién ciia bénh phén tring gdy hai trén cdy tdo
tai Nam Trung B¢ trong nam 2020

Mtrc d6 phd bién ctia bénh phéan triang hai

trén cac bo phan cua cay tao

STT Vung diéu tra
La Canh Qua non Qua gia Qua chin
1 Cam Ranh - Khanh Hoa + - ++++ + -
2 Ninh Son - Ninh Thuan + - ++++ + -
3 Ninh Phwéc - Ninh Thuan + - . + .
4  Tuy Phong - Binh Thuén + - ++++ + -

3.2. Dién bién bénh phin tring giy hai trén qua tdo tai cac ving diéu tra

30 -
g ese®se NINH SON
< —=— NINH PHUGC
25| < —a— CAM RANH
@ = x= TUY PHONG
. 4
20 - 19,333
4
15 -
10 A
5.
NNANMMMIETEIWOOO OO ONNNORGWOMM®WNNOO OO0 O o o o NN A
oYLy YSTYToadaddadddddddoog s 999 4 ddddd
— N
Ngay theo doi

Hinh 1. Dién bién ti I1é bénh phan trang hai tao tai Nam Trung Bd nam 2020
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Két qua diéu tra dién bién bénh phan
trang gay hai trén ciy tdo tai cac ving
nghién ciu trong nam 2020 cho thay,
bénh phan tring xuét hién va gy hai trén
cdy tho quanh nim. Bénh phan tring giy
hai trén cdy tao tai huyén Tuy Phong va
huyén Ninh Phudc cao hon so vdéi tai
huyén Ninh Son va thanh phé Cam Ranh.
Trong d6, bénh phan tring gy hai to tai
thanh phé Cam Ranh thap nhat. Cay tao
tai huyén Ninh Son, huyén Ninh Phudc

cta Ninh Thuén va huyén Tuy Phong tinh
Binh Thuén thudong duy tri trén ddng va
cho thu hoach quanh nim nén ngudn
bénh luén ton tai, nguy co bénh phin
trang tring bung phat thanh dich va hai
nang hon so véi thanh phd Cam Ranh.
Tai Cam Ranh, cay tdo thuong dugc cit
canh tap trung trong thang 1 dén thang 2
nén dén thang 4 bénh mdi bit dau thay
xudt hién gay hai (hinh 1).

—&— NINH SON

—a— CAM RANH

Ti 18 bénh (%)

...... %« TUY PHONG

- -= - NINH PHUGC

32%
132 ¢
242 %

531
153 ¢
25,31

44
14,4
24,4

45
14,5 |
235 |

2,6 |
12,6 |
22,6 |

2,7 |
137

22,7 |
18
11,8 |
9,100 |
19,100
29,100 |
9,11 |
19,11 |
30,11 |
9,12 |
19,12 |
29,12 |

Ngay theo doi

Hinh 2. Dién bién chi s6 bénh phan trang hai tao tai Nam Trung Bd nam 2020

Trén qué tdo, bénh phén tring xuét
hién va gy hai ngay sau khi dau qua.
Trong nam, bénh phén tréng xuat hién
va gy hai ning nhit vao cic thang
mua mua (thang 9, 10, 11), bénh luon

duy tri ¢ ty 1€ hai cao trong cac thang
cudi mia mua dén ddu mua kho va sau
d6 bénh giam dan, gay hai it nhét trong
mua kho (thang 4, 5, 6, 7) (hinh 1 va
hinh 2).
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3.3. Hiéu lyc trir bénh phén tring hai
qua tao ciia mot s loai thudce
3.3.1. Ty I¢ bénh phén tring hai tio &
cdc cong thire xiv Iy thuéc

Khi ty 1¢ bénh phén tring tir 4,67 -
5,33% thi xtr 1y thubc. O 3 ngay sau phun
lan 1 va true phun thube lan 2, ty 1¢
bénh phin tring & cic cong thuc xu 1y
Bionite WP, Rizasa 3SL va khong c6 sy
sai khac c6 y nghia so voi d6i chung
(bang 2). Ty 1€ bénh & cong thuc xu 1y
Manage SWP thap nhat va khong sai khac
nhidu so véi cic cong thic xu 1y
NoviNano 55WP, Abi PS, Abi

Kentomium, Lime Sulfur va Starone
20WP. Ty 1€ bénh ¢ cac cong thirc con lai
cling c¢6 giam so voi ddi chimg. Ty 18
bénh & cac cong thirc xtr 1y thude khao
nghiém luén thap hon c6 ¥ nghia so voi
cong thirc d6i chimg ¢ tat ca cac ky didu
tra sau phun thudc.

‘ O 5 ngay va 10 ngay sau pl}un th}léc
lan 2, ty 1¢ bénh phan trang thap nhat &
cac cong thic xur ly Manage SWP,
NoviNano55WP, Abi PS, Abi
Kentomium, Validad 100SL va Lime
Sulfur. Cac cong thirc nay co ty 1¢ bénh
thap hon co y nghia so voi cac cong thie
con lai va doi ching.

Bing 2. Anh hwéng ciia cdc thuéc khdo nghiém dén ty 1é bénh phén tring hai tdo
trong vu kho nam 2021 tai Ninh Thudn

Ty lé bénh phan trang qua cac ky diéu tra (%)

Cong thirc

TP1 3 NSP1 TP2 5 NSP2 10 NSP2
1. Bionite WP 5,33 10,67 15,67% 19,00° 21,00°
2. NoviNano 55WP 4,67 7,00% 7,68% 8,00° 9,33°
3. Validad 100SL 5,33 8,00 8,00 9,00 11,00°
4. Abi PS 5,00 7,33% 9,00% 9,33% 9,67¢
5. Abi Kentomium 5,00 6,67 8,67 8,67% 10,00°
6. Rizasa 3SL 5,33 10,67° 12,33" 13,67° 15,33°
7. Lime Sulfur 5,00 7,67% 8,67% 9,67 13,33
8. Starone 20WP 4,67 6,67 8,67% 11,67 15,00°
9. Score 250EC 5,33 9,00™ 10,67™ 12,67° 14,67
10. Manage 5WP 4,67 5,00 6,00° 6,33° 8,00°
11. P6i chirng 5,00 11,33% 15,67% 23,67° 31,67°

LSDo,os ns 2,45 3,12 3,33 3,64

Ghi chd: * Cac gia tri trung binh trong cung mot cot duoc theo sau bsi cung chir ky tu khac biét khdng c6
v nghia thong k& & mic x&c suat 5%. TP1: Trudc phun lan 1, TP2: Trudc phun lan 2, NSP1: Ngay sau

phun lan 1, NSP2: Ngay sau phun lan 2.
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3.3.2. Chi 56 bénh phén tring hai qud tdo 6 cdc cong thire xiv Iy thudc

Bing 3. Anh hwéng ciia cdc thuéc khdo nghiém dén chi so6 bénh phén tring hai tio
trong vu kho nam 2021 tai Ninh Thudn

Chi s6 bénh phéan trang qua cac ki diéu tra (%)

Cdng thire
TP1 3 NSP1 TP2 5 NSP2 10 NSP2

1. Bionite WP 1,63 4,67° 8,85" 13,15 14,63"
2. NoviNano 55WP 1,70 3,82° 4,48° 5,56 6,15°
3. Validad 100SL 1,48 3,93° 5,18° 5,96% 6,78°
4. Abi PS 1,44 4,81° 9,00 5,59% 6,19°
5. Abi Kentomium 2,26 4,07° 8,67" 5,33% 6,74°
6. Rizasa 3SL 2,00 6,15 8,48" 9,37° 10,89°
7. Lime Sulfur 1,40 4,85° 6,64° 7,00° 13,33
8. Starone 20WP 1,93 4,15° 5,48° 7,52% 10,11
9. Score 250EC 1,56 4,26° 5,56° 6,82% 7,70%
10. Manage 5WP 1,93 4,11° 4,74° 5,00° 5,41°
11. Béi chirng 1,59 7,33% 12,112 19,672 26,26%

CV (%) 8,32 13,17 18,19 15,33 13,54

LSDo,0s ns 1,09 2,16 2,42 2,58

Ghi chu: *péc gia tri trung binh trong cung mot cot dugc theo sau boi cung chix ky‘tu khac biét khong cé
¥ nghia thong k& & mirc xac suat 5%. TP1: Trudc phun lan 1, TP2: Trusc phun lan 2, NSP1: Ngay sau
phun lan 1, NSP2: Ngay sau phun lan 2.

Két qua theo ddi chi s6 bénh qua cac Két qua nghién ctru cho thiy, cac loai
ky diéu tra cho thdy, trudc khi xir Iy ~ thuéc Manage SWP, NoviNano 55WP,
thubc chi sé bénh tir dao dong tir 1,48 -  Validad 100SL, Abi PS, Abi Kentomium
c6 kha nang han ché sy phat trién cua
bénh hai tdo tot nhat, tuong duong voi
Score 250EC va cao hon Bionite WP,
Lime Sulfur, Rizasa 3SL, Starone 20WP.

2,0%. Sau khi xtr 1y thudc, tat ca cac loai
thudc tham gia khao nghiém déu c6 kha
ning han ché sy phat trién ciia bénh phan
trang hai tdo. Chi s6 bénh & cac cong
thie xtr ly thuoc thap hon so voi cong  33.3. Téc dp ting truéng ciia bénh
thie doi ching. Trong d6, cac cong thitc  phdn tring hai qud tdo & cdc cong thikc
khao nghiém c6 chi s bénh thip nhit 1a  xir Iy thuéc
Manage SWP, NOVINahO SOSWP, Yahdad Sau khi phun thudc, tbc do ting
100SL, Abi PS, Apl Kentomium va  trygng bénh bénh phén tring hai tao trén
Score 250EC va thap hon so véi cac  cong thitrc phun thudc du thdp hon so
cong thirc con lai & tat ca cac ky theo ddi  vdi ddi chimg. Céac cong thirc phun thude
sau phun thudc. c6 tac dong tich cuc lam giam tdc do
tang trudng cua bénh. Trong do, céac
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thudc c6 hiéu luc cao, 1am cho tdc do
ting truong bénh thdp nhit 13 Manage
5WP, ké dén 1a cac cong thirc Validad
100SL, Abi Kentomium, NoviNano
55WP va Abi PS (bang 4).

Tir d6 cho thiy thudc Manage SWP
c¢6 kha ning han ché toc do ting truong
ctia bénh phan tring hai tio tot nhat, tiép
dén 1a Validad 100SL, Abi Kentomium
va Novinano 55WP.

Bing 4. Anh hwong cua cac logi thuéc khdo nghi¢m dén toc dp ting truéng
bénh phén trang hai tdao trong vu kho nam 2021 tai Ninh Thudn

3NSP1 TP2 5 NSP2 10 NSP2
Céng thirc r giam r giam so r giam so ;3'3::
r so v&i r véi bIC r véi b/IC r BIC
D/C (%) (%) (%) %)
1. Bionite WP 0,37 28,85 0,43 17,31 0,25 30,56 0,20 31,03
2. NoviNano 55WP 0,26 50,00 0,21 63,16 0,12 66,67 0,11 62,07
3. Validad 100SL 0,18 65,38 0,14 75,44 0,07 80,56 0,10 65,52
4. Abi PS 0,29 44,23 0,26 54,39 0,14 61,11 0,10 65,52
5. Abi Kentomium 0,20 61,54 0,22 61,40 0,11 69,44 0,10 65,52
6. Rizasa 3SL 0,45 13,46 0,31 45,61 0,17 52,78 0,12 58,62
7. Lime Sulfur 0,31 40,38 0,23 59,65 0,14 61,11 0,13 55,17
8. Starone 20WP 0,47 9,62 0,39 31,58 0,20 44,44 0,14 51,72
9. Score 250EC 0,37 28,85 0,31 45,61 0,18 50,00 0,14 51,72
10. Manage 5WP 0,05 90,38 0,11 80,70 0,06 83,33 0,08 7241
11. Bbi chirng 0,52 0,57 0,36 0,29
LSDo,05 0,33 0,25 0,15 0,10

Ghi cha: TP2: Trudc phun 1an 2; NSP1: Ngay sau phun lan 1; NSP2: Ngay sau phun lan 2.

Tir két qua nghién ciru & cic bang 2,
3, 4 cho théy cac thube co hiéu luc trix
bénh phin tring hai tio tt nhat gém
Manage 5WP (Imibenconazole), Validad
100SL (Validamycin A), Abi Kentomium
(Chatomium sp.), NoviNano 55WP
(Kasugamycin + Streptomycin sulfate) va
Abi PS (Pseudomonas fluorescens). Nén
khuyén cao sir dung cac thudc nay trir
bénh phan tring hai tio thay cho thudc
Score® 250EC (Difenoconazole), Lime
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Sulfur (Calcium polysulfide) dé dam bao
an toan cho san xuat.

3.3.4. Chi phi sit dung cdc logi thuéc triv
bénh phén tring hai tdo

St dung thudc trir bénh hai ciy trong
khong nhiing dat hiéu quad ngan chan su
phat trién cua bénh, an toan cho san
pham, cho madi truong ma can c6 chi phi
chép nhan duoc dé dam bao hiéu qua
kinh té. Trong 10 loai thubc khao nghiém,
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chi phi thudc ¢ su khéac biét nhau 16n, tir
400 - 2.000 ngan dong/lan phun/ha.
Nghién ctru da xac dinh dugc 5 loai thude
c6 do doc thap véi moi trudng nhung
hiéu qua trir bénh phén tring cao la
Manage S5WP, Validad 100SL, Abi
Kentomium, NoviNano 55WP va Abi PS
v6i chi phi bién dong tir 140 - 1.200 ngan

ddng/lan phun/ha. Trong dé, chi phi cho
Validad 100SL thdp nhat (140.000
d/ha/lan phun), ké dén 1a Rizasa 3SL
(400.000 d/ha/lan phun), Manage SWP
(576.000 d/ha/lan  phun), NoviNano
55WP (6400.000 d/ha/lin phun), Abi
Kentomium va Abi PS cé chi phi cao nhét
(1.200.000 d/ha/lan phun).

Bing 5. Chi phi cdc loai thuéc triv bénh phén tring hai tdo nam 2021

Tan thuse Liéu lwong Bovp gia Chi phi thl{éc
(lit, kg/ha) (1.000 dongllit, kg) (1.000 dong/hallan phun)
1. Bionite WP 0,30 1.200 360
2. NoviNano 55WP 0,80 800 640
3. Validad 100SL 1,00 140 140
4. Abi PS 1,20 1.000 1.200
5. Abi Kentomium 1,20 1.000 1.200
6. Rizasa 3SL 0,80 500 400
7. Lime Sulfur 2,50 800 2.000
8. Starone 20WP 2,00 500 1.000
9. Score 250EC 0,80 1.400 1.120
10. Manage 5WP 0,64 900 576

Nhin chung, nén sir dung cac loai
thudc Novinano SSWP va Validad 100SL
¢6 hiéu lyc cao trir bénh phén tring hai
tao va chi phi thap. Dong thoi, ¢ thé su
dung luan phién cic thudc trén voi
Manage SWP. Ca 3 loai thudc nay déu co
d6 doc thip (nhom IV theo WHO). Bén
canh do, 2 loai thudc NoviNano SWP va
Validad 100SL la khang sinh, ngoai cong
dung trir nAm phén tring ra con co tac
dung ngan ngura sy phat sinh gay hai cua
cac bénh lién quan dén vi khuin, nim
khac. Ngoai ra, c6 thé sir dung ché phim
sinh hoc Abi Kentomium va Abi PS dé
phong trir bénh phan tring gitip an toan
cho mdi trudng va con nguoi.

4. KET LUAN VA PE NGHI
4.1. Két ludn

Bénh phén tring giy hai trén qua va
14 tdo, chua ghi nhan bénh gay hai trén
than canh tdo. Bénh gay hai pho bién trén
qua non, it pho bién trén qua gia va trén
14 tao.

Bénh phan tring giy hai trén cay téo
trong sudt ca ndm ¢ tat ca cac vung tréng
tdo chinh tai Nam Trung Bg. Bénh gay hai
ning ning nhit trong cic thang mia mua
(9, 10, 11) va it gay hai trong mua kho.

5 loai thubc Manage SWP, Validad
100SL, Abi Kentomium, NoviNano
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55WP va Abi PS c¢6 hiéu luc cao trir bénh
phén trang hai to.

4.2. D& nghi

Diéu tra bénh phan tring hai tao phuc
vu cong tac du tinh du bdo va quan ly
bénh nén tip trung & phan qua non va la
td0. BO tri thoi vu ¢t canh tranh cho tao
ra hoa, dau qua trong cac thang mua mua.
Truong hop phai cho tdo dau qué trong
mua mua thi cdn quan tAm theo ddi va xir
1y ngudn bénh kip thoi.

St dung cac thuéc Manage SWP
(0,94 kg/ha), Validad 100SL (0,62 lit/ha),
Novinano 55WP (0,4 kg/ha), Abi
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ABSTRACT

Disease studying of the powdery mildew (Oidium erysiphoides)
on jujube (Ziziphus mauritiana) and the efficacy of some fungicides
in the South Central Coastal, Vietnam

Powdery mildew (Oidium erysiphoides) is a dangerous disease on jujube (Ziziphus
mauritiana), causing significant economic losses to growers in the South Central Coast.
In 2020 and 2021, studying on the dynamic of fungal diseases and testing of fungicide
were carried out on jujube in Ninh Thuan, Khanh Hoa and Binh Thuan provinces.
Research results show that powdery mildew damaged on jujube during around year and
in most jujube growing areas. The powdery mildew fungus mainly attacked and
damaged on the young fruits and leaves of jujube. The powdery mildew mainly
appeared and damaged in the months of the rainy season. As a result, there vers 5
fungicides that had high effectiveness to control powdery mildew on jujube including
Manage 5SWP (Imibenconazole), Validad 100SL (Validamycin A), Novinano 55WP
(Kasugamycin + Streptomycin sulfate), Abi Kentomium (Chatomium Sp.) and Abi PS
(Pseudomonas fluorescens).

Keywords: Jujube/ber, fungicides, powdery mildew, Oidium erysiphoides, Ziziphus
mauritiana.
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THANH PHAN BENH HAI LAC VA HIEU QUA SU DUNG
NAM Trichoderma viride PHONG TRU BENH HEO RU HAI LAC
TAI HUYEN DUC LINH VA TANH LINH, BINH THUAN

Phan Cong Kién', Phan Van Tiéu",
Pham Van Phuéc’, Vo Minh Thu', Mai Van Hao',
Nguyén Van Chinh', Poan Thanh Manh?
! Vién Nghién ctru Bong va Phét trién néng nghiép Nha H6
Trung tdm Dich vu Néng nghiép Lac Tanh
* Tac gia lién hé: phanvantieu@viennhaho.org.vn

TOM TAT

Piéu tra thanh phdn bénh hai, dién bién bénh héo rii va hiéu quad cua viéc sur dung
nam Trichoderma viride trong phong trir bénh héo rii hai lac dwoc thuc hién trong vu
Dong Xuan 2020/2021 va 2021/2022 tai huyén Pirc Linh va Tanh Linh, tinh Binh Thudn
voi muc tiéu xdc dinh dwoc thanh phdn bénh hai va hiéu qua cua viéc sw dung nam
Trichoderma viride trong phong trir bénh héo rii héo géc moc trang va héo rii goc moc
den. Két qud diéu tra thanh phd‘n bénh hai lac da xdc dinh dwoc 6 loai bénh xudt hién
va gdy hai trén cdy lac, mot s6 loai bénh hai xudt hién khd phé bién nhu: dom ld
(Cercospora arachidicola Hori.), gi sat (Puccinia arachidis), héo rii goc méc trdang
(Sclerotium rolfsii Sacc) va héo rii géc moc den (Aspergillus niger). Bénh héo rii goc
méc trdang va héo rii goc moc den gdy hai tir sém (14 ngay sau gieo) va gdy hai manh &
giai doan cudi vu. Cdc nghiém thirc xir Iy nam Trichoderma viride véi liéu lwong 0,3 -
0,5 kg ché pham/kg hat giong cho hiéu qua phong triv tét hon so véi nghiém thire xir Iy
bang Anvil 58C dé phong trir bénh héo ril.

Tw khéa: Cay lac, bénh hai lac, nam Trichoderma viride, bénh héo ri.

1.PATV A’N PE Mot trong nhitng nguyén nhan lam cho
. nang sut lac & Dtrc Linh va Tanh Linh dat
thap 1a do séu bénh giy hai, gidng thoai
hoéa, quy trinh canh tac lac hau.

Lac 1a mot trong nhiing ciy trong chu
luc & huyén Dirc Linh va Ténh Linh, tinh
Binh Thuan. Dién tich tréng lac nam 2021 )
tai Dtrc Linh va Tanh Linh dat 1.195 ha, ~ Trong cac bénh hai, b¢nh heéo 1 goc
nang suit binh quan chi dat khoang 1,15 m,éc trang do nam Sclerotium rolfsi! la
thn/ha (Cuc Thong ké Binh Thuan, 2021).  d0i tuong thuong xuyén gay hai trén dong
rudng. Thiét hai do bénh héo rli goc moc
trang c6 thé 1én dén 80% tuy thudc vao

Nguoi phan bién: TS. Tran Van Huy
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thoi ky nhiém bénh va giai doan sinh
truong cta cdy lac ciing nhu diéu kién
thoi tiét khi hau khi nhiém bénh (Mehan
va ctv., 1994). DBé phong trir bénh héo ri,
néu chi 4p dung mot vai bién phap don 1&
s€ khong mang lai hi¢u qua. Dat biét néu
qua lam dung cac bién phap hoa hoc lai
cang ton kém, giam hiéu qua kinh té, gay
6 nhiém moi trudng. Tir thuc té trén, viée
tim ra mot s6 bién phap phong trir than
thién v6i moi truong 14 rat can thiét. Mot
trong cac hudéng d6 la dung bién phap
sinh hoc, st dung cic vi sinh vat ddi
khang trong phong trir sinh hoc tryc tiép
hay gian tiép tiéu diét dich hai. Trong d6
nam Trichoderma viride ciing mang lai
hi€u qua cao trong phong trir bénh héo rii
trong (Jonnie White, 2000).

Trong khuon kho bai bao, ching toi
tap trung vao két qua diéu tra thanh phan
bénh hai chinh, dién bién bénh héo rii hai
lac va hi€u qua cua viéc su dung nam
Trichoderma viride xir 1y hat giéng lac
phong trir bénh héo rii hai lac trong trong
vu Pong Xuan 2020/2021 va 2021/2022
tai huyén Puc Linh va Tanh Linh, tinh
Binh Thuan.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Thoi gian va dia diém nghién ctu

Thot gian: Vu dong xuan 2020/2021
va vu dong xuan 2021/2022.

Dja diém: Tai huyén Puc Linh va
Tanh Linh, tinh Binh Thuan.
2.2. Vit liéu nghién ciru

- Gibng lac L14 cia Trung tim
Nghién ciu Pau dd (thudc Vién Cay
lwong thue, Cay thyc pham).
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- Ché pham sinh hoc Trichoderma
viride, dd 4m < 30%; mat do6 10° cfulg
(do Trung tdm Dau tranh sinh hoc cua
Vién BVTV cung cip).

2.3. Noi
nghién ciru

dung va phwong phap

2.3.1. Piéu tra thanh phan va dién bién
bénh héo rii hai lac trong vu dong xudn
tai huyén Dirc Linh va Tanh Linh, tinh
Binh Thudn

- Diéu tra thanh phd‘n bénh hai lac:
Theo QCVN 01-168: 2014/BNNPTNT.
Piéu tra 5 rudng/vung, dién tich mdi
ruéng toi thiéu 2.000m?. DPiéu tra tir sau
khi trong 14 ngay dén lac thu hoach, dinh
ky 7 ngay/lan; diéu tra 10 diém ngau
nhién nam trén dudng chéo cua khu vuc
diéu tra; diém diéu tra phai cach b it
nhét 2m, 30 céy/diém,

- Piéu tra dién bién bénh héo rii trén
cdy lac (bénh héo r do Aspergillus niger,
Sclerotium rolfsii). Piéu tra 10 diém ngiu
nhién nim trén duong chéo cua ruong thi
nghiém, diéu tra 30 cdy/diém; dinh ky 7
ngay/lan tir sau khi trong 14 ngay dén lac
thu hoach.

2.3.2. Pdnh gid hiéu qud siv dung ché
pham Trichoderma viride phong triv
bénh héo rii hai lac trong vu dong xudn
2020/2021 va 2021/2022 tai huyén Dirc
Linh va Tanh Linh tinh Binh Thudn

Thi nghiém gdm 7 nghiém thuc 3 lan
1ap lai, duoc bé tri theo khoi ddy di hoan
toan ngau nhién (RCBD). Dién tich mdi 6
thi nghiém la 15m?, téng dién tich thi
nghiém 1a 500m’ bao gdm ca dién tich
bao vé va bang cach ly. Cac nghiém thuc
thi nghiém gom:
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NT1: Khéng xtr Iy Trichoderma viride,
phun Anvil 5SC véi lidu lwong 1 V/ha.

NT2: Khong xur 1y Trichoderma
viride (d6i chimng).
NT3: Xu 1y Trichoderma viride véi
lidu luwgng 0,1kg ché pham/kg hat gidng.
NT4: Xu ly Trichoderma viride voi
lidu luong 0,2kg ché pham/kg hat giéng.
NT5: Xu 1y Trichoderma viride véi
lidu luong 0,3kg ché pham/kg hat gidng.
NT6: Xu 1y Trichoderma viride véi
lidu lugng 0,4kg ché pham/kg hat gidng.
NT7: Xt ly Trichoderma viride voéi
lidu lugng 0,5kg ché pham/kg hat gidng.
Phwong phdp xir Iy hat giong: Chon
hat lac khong bi sdu bénh, ngam hat
gidng trong nudc 3 gio ¢ nhiét do binh
thuong, sau d6 U cho nut mam. Pdi
ching 1: Hat giéng nit mdm mang gieo
sau d6 phun Anvil; dbi chung 2: Hat

Ty 1& bénh (%) =

gidng nit mam mang gico. Cac nghiém
thire xtr Iy Trichoderma viride: can ché
pham Trichoderma viride twong tng voi
tung nghiém thirc; dong 0,5 lit nudc sach,
hoa tan luong ché pham Trichoderma va
tron déu ché pham sinh hoc Trichoderma
viride v6i hat gidng di nat mam sau 30
phut mang gieo. Luong ché phdm con lai
hoa vao binh 20 lit nudc phun déu bé mat
rudng tuong Gng vai tung nghiém thic.

Diéu tra 7 ngay/lan, diéu tra 10 diém
¢b dinh nam trén duong chéo, mdi diém
diéu tra 30 cay, diéu tra tir sau khi trong
14 ngay dén luc thu hoach.

2.4. Chi tiéu theo doi

2.4.1. Piéu tra thanh phan va dién bién
bénh hai lac trong vu dong xudn
2020/2021 va 2021/2022 tai huyén Dirc
Linh va Tanh Linh

- Piéu tra thanh phan bénh hai 14:

Tong s6 14 bi bénh

x 100

Chi s6 bénh (%) =

Tong sb 14 diéu tra

(N7 x 1) + (N3 x 3) +...+ (N, x n)

x 100

Trong do:

N 1a sb 14 bi bénh ¢ cap 1.

N3 1a sb 14 bi bénh ¢ cép 3.

N, 1a sb 14 bi bénh & cép n.

N 1a tong s6 14 diéu tra.

9 la cap bénh cao nhét trong thang
phan cap.

Phan cap 14 bénh theo cAc cip nhu sau:

N x9

Cap 1: < 1% dién tich I bi bénh.

Céap 3: Tur 1 - 5% dién tich 14 bj bénh.
Cap 5: > 5 - 25% dién tich cua I4 bi bénh.

Cap 7: > 25 - 50% dién tich cua I4 bi bénh.
Cap 9: > 50% dién tich cua I bi bénh.

- Piéu tra thanh phan va dién bién

bénh hai than, ré:

Tong sé cay bi bénh

Ty 1é bénh (%) =

x 100

Tong sb cay diu tra
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2.4.2. Ddnh gid hiéu qua siv dung ché
phim  Trichoderma viride phong triv
bénh héo rii hai lac trong vu dong xudn
2020/2021 va 2021/2022 tai huyén Dirc
Linh va Tanh Linh tinh Binh Thudn

* Xac dinh hiéu qua phong trie bénh
héo rii cua cdac nghiém thirc:

Piéu tra dua vao QCVN 01-168:
2014/BNNPTNT quy chuan Ky thuat
qudc gia vé phuong phap diéu tra phat
hién dich hai trén cay lac. Tinh ty I¢ cay
bi bénh (%) theo cong thirc sau:

Téng s6 cay bi bénh

Ty l¢ cay bi bénh (%) =

x 100

Danh gia hiéu luc phong trir bénh héo
ri thong qua gia tri AUDPC: AUDPC
(Area Under The Discase Progress
Curve) 14 tong dién tich cac hinh thang
bén dudi duong chi sd bénh qua cac lan
thu thap dir liéu, AUDPC duogc tinh boi
cong thuc:

n-1 e

YitYi+l . .

AUDPC = E (F5) (ti+1 - )
=1y 2

Trong do: yi: Mirc do bénh (% dién tich
vét bénh) ¢ lan quan trac thir i.
yi+1: Mire do bénh (% dién tich vét
bénh) ¢ 1an quan trac thar i+1.

ti+1 - ti: Thoi gian (ngay) gilta hai
lan quan trac lién tiép.
n: Tong sb 1an quan tric.

* Cdc yeu to cau thanh nang suat.

Theo QCVN 01-57:2011/BNNPTNT
quy chuan k¥ thut quéc gia vé khao nghiém
gia tri canh tic va str dung cua giéng lac.
Theo ddi cac chi tiéu: SO qua/ciy (qua), sb
qua chéc/ciy (qua), khdi luong 100 qua (g),
khdi luong 100 hat (g), ning suat 1y thuyét
(tin/ha) va nang suét thuce thu (tAn/ha).

2.5. Phuong phap xir Iy s6 liéu

S6 liéu dugc tong hop bang phan
mém Microsoft Excel 2010, phan tich va
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Tong s6 cay diéu tra

xtr 1y sd lidu bang theo ANOVA, trac
nghiém phan hang Duncan & mic o =
0,05 (néu c6) bang phan mém SAS 9.1.

3. KET QUA VA THAO LUAN

3.1. Thanh phan bénh hai trén cay lac
trong vu dong xudn 2020/2021 va
2021/2022 tai huyén Dirc Linh va Tanh
Linh, tinh Binh Thuén

Két qua diéu tra cho thay, thanh phan
bénh hai lac tai huyén Buc Linh va Tanh
Linh tinh Binh Thuan trong vu déng xuan
2020/2021 va 2021/2022 gém c6 6 loai
bénh khac nhau; trong d6, bénh dém nau
(Cercospora arachidicola), bénh dém
den (Cercospora personata Beck &
Curtis), bénh gi sit (Puccinia arachidis
Speg) xuét hién phd bién, tan suat xuat
hién > 50% s lan diéu tra & cac rudng thi
nghiém. Bénh héo rii géc mdc tring
(Sclerotium rolfsii Sacc) xuat hién véi tan
suit phé bién tai huyén btrc Linh va xuét
hién tuong dbi phd bién tai cic rudng
diéu tra & huyén Tanh Linh. Vi bénh héo
rii goc mbe den (Aspergillus niger) va héo
xanh vi khuin (Ralstonia solanacearum)
xudt hién it hon (bang 1).
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Bing 1. Thanh phan va mivc d phé bién ciia cdc logi bénh hai
trén cdy lac vu dong xudn 2020/2021 va 2021/2022
tai huyén Durc Linh va Tanh Linh, tinh Binh Thudn

Mirc d6 phd bién

STT Tén bénh Tac nhan gay bénh Pirc Tanh g;l;tlzi@\i
Linh Linh

1 Bénh dém nau Cercospora arachidicola +++ +++ L&
2 Bénh dém den Cercospora personata Beck&Curtis +++ +++ L&
3 Bénh gisat Puccinia arachidis Speg 4+ o+ La
4 Bénh héo rii gbc mbc trang  Sclerotium rolfsii Sacc +++ ++ Gbcré
5 Bénh héo rii géc mbéc den  Aspergillus niger ++ + Gbcré
6 Bénh héo xanh vi khuan Ralstonia solanacearum + + Toan cay

Ghi chi: +: It pho bién (Tan sut xut hign5 - 25% 6 lan dieu tra); ++: Tuong déi phd bién (Tan
suat xuat hién 26 - 50% so lan diéu tra); +++: Rat pho bién (Tan suat xuat hién > 50% s6 lan diéu tra).

3.2. Dién bién bénh héo rii géc moc
trang va moc den trén ciy lac trong vu
dong xuin tai huyén Dirc Linh va Tanh
Linh tinh Binh Thuin

3.2.1. Dién bién bénh héo rii géc moc
tring va héo rii goc moc den tai huyén
Durc Linh, tinh Binh Thudn vu dong
xuén 2020/2021

Két qua diéu tra dién bién bénh héo
il goc moc trang va héo rlii goc moc den

tai huyén Puc Linh tinh Binh Thuan vu
dong xuan 2020/2021 cho thiy, bénh héo
ril xudt hién tir 14 ngdy sau gieo (NSG)
va ting dan, gdy hai manh & cudi vu. Ty
1¢ bénh héo rii gdc mde trang trung binh &
dinh ky 28 NSG 1a 1,5%, ting dan 1én
5,4% & giai doan 56 NSG va 12,9% vao
84 NSG. Ty 1¢ bénh héo rii goc mdc den
trung binh giai doan 28 NSG la 0,9%,
tang dan 1én 3,2% & 56 NSG va 7,3% &
thoi diém 84 NSG (hinh 1).

14,00 1
12,00 A
10,00 A
8,00 -
6,00 -
4,00 A

2,00 +

,00 -

- - - @HRGMT

¢—— HRGMD

7NSG 14 21 28 35

NSG NSG NSG NSG NSG NSG NSG NSG NSG NSG NSG

49 56 63 70 77 84

Hinh 1. Dién bién bénh héo rii gbc méc trang va héo rii gbc méc den
tai huyén Blrc Linh, tinh Binh Thuan vu déong xuan 2020/2021
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3.2.2. Dién bién bénh héo rii goc méc
triing va héo rii goc moc den tai huyén
Tanh Linh, tinh Binh Thudn vu dong
xuan 2021/2022

Két qua diéu tra dién bién bénh héo
ril gbc méc trang va héo rii gbc mbe den
tai huyén Tanh Linh tinh Binh Thuén vu
dong xuan 2021/2022 cho thdy, bénh
héo rii bat dau xuat hién ¢ dinh ky 14

ngdy sau gieo, sau do ting dan va gy
hai manh & giai doan cudi vu. Ty 1¢
bénh héo rii gbc mdc tring trung binh &
dinh ky 28 NSG la 0,8%, tang lén 3,2%
0 56 NSG va 8,9% ¢ giai doan 84 NSG.
Ty 1& bénh héo rii gdc mbec den trung
binh & cac toi diém diéu tra 28, 56 va 84
NSG tuong tng 1a 0,4%, 2,2% va 5,4%
(hinh 2).

10,00 -
9,00 -
8,00 -
7,00 H
6,00 -
5,00 f
4,00 -
3,00 H
2,00 A
1,00 A

,00 -

7NSG 14 21 28 35
NSG NSG NSG NSG NSG NSG NSG NSG NSG NSG NSG

- --» HRGMT &—— HRGMD

49 56 63 70 77 84

Hinh 2. Dién bién bénh héo rii gbc méc trang va héo rii gbc méc den
tai huyén Tanh Linh, tinh Binh Thuan vu déong xuan 2021/2022

3.3. Panh gia hiéu qua sit dung ché
pham Trichoderma viride phong trir
bénh héo rii gbc mdc tring va héo ri
goc modc den trong vu dong xuin
2020/2021 va 2021/2022 tai huyén Dirc
Linh va Tanh Linh, tinh Binh Thuin

3.3.1. Pdnh gid hi¢u qud siv dung ché
phim Trichoderma viride phong triv
bénh héo rii goc moc tring va héo ri goc
méc den trong vu dong xuin 2020/2021
tai Dirc Linh tinh Binh Thugn

3.3.1.1. Hiéu qud si dung ché pham
Trichoderma virde phong trie bénh héo rii

hai cay lac trong vu dong xudn 2020/2021
tai Puc Linh, Binh Thudn
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Két qua theo doi cho théy, bénh héo
ril xuét hién va giy hai tir rat sém, khi cay
dugc 2 - 3 14 nhung ty 1¢ bénh rat thap,
khi cay lac bat d4u ra hoa thi bénh c6 xu
huéng ting nhanh va giy hai nghiém
trong trén dong rudng.

O nghiém thirc dbi chimg (khong xu
Iy Anvil 5 SC va Trichoderma viride), ty
1€ bénh 1a 2,9% ¢ giai doan 28 ngay sau
gieo (NSG) va tang dan cho dén khi thu
hoach, ty 1¢ bénh 1a 27,8% (& 84 NSQG).
D6i v6i cac nghiém thic cd xtr 1y ché
pham T. viride thi ty 1¢ bénh héo rii khac
biét c6 y nghia so v&i dbi ching khong
xu ly. Ty 1€ bénh & cac nghi€ém thuc co
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xtr Iy T. viride chi tir 6,8 - 14,0%; trong
d6, nghiém thirc xtr 1y & liéu luong 0,4 va
0,5 kg ché pham/kg hat gidng co ty 1¢
bénh thap nhat, tir 6,8 - 7,6% & giai doan
84 NSG. Nhu viy, st dung ché pham
Trichoderma viride xir Iy hat giéng da
mang lai hi¢u qua cao trong phong trur
bénh héo rii. Két qua nghién ctru nay

cling phu hop véi két qua nghién ctru caa
Nguyén Vin Vién va ctv. (2012).

Gia tri AUDPC ¢ thoi diém 84 NSG
cua cac nghi¢ém thtc trong vu dong xuan
2020/2021 tai huyén Dtrc Linh, tinh Binh
Thuén dao dong tir 574,0 - 2.418,5; khac
biét rat c6 y nghia thong ké so voi nghiém
thirc d6i ching (bang 2).

Bdng 2. Hiéu qud phong triv bénh héo rii hai cdy lac cia ché pham Trichoderma
virde trong vu dong xudn 2020/2021 tai Dirc Linh, Binh Thudn

Ti 1& bénh (%)

Nghiém thire Gia tri AUDPC
' 28NSG 56 NSG 84 NSG 84 NSG

Phun Anvil 5SC 1,0 littha, khdng xi ly T. viride 2,1° 8,2" 19,1° 1.546,7°
Khong xt ly T. viride va Anvil 5SC (d6i chirng) 2,9° 12,9° 27,8° 2.418,5°
Xt ly T. viride 0,1kg ché pham/kg hat gidng 1,4° 5,6% 14,0 1.044,8"
X ly T. viride 0,2kg ché pham/kg hat gidng 1,2° 5,1% 12,1%° 968,5"
Xt ly T. viride 0,3kg ché pham/kg hat gidng 1,1° 3,9% 9,8% 764,8%"
Xt ly T.viride 0,4kg ché phdm/kg hat giéng 0,9° 3,1° 7,6 618,1°
X ly T. viride 0,5kg ché pham/kg hat gibng 0,9° 3,1° 6,8° 574,0°

CV (%) 12,3 13,7 14,1 15,4

F tinh 11,7 20,0 183" 17,4

Ghi chti: Trong cling mot cot, cac s6 ¢6 cung Ky tu di kém thé hién su khéc biét khong c6 y nghia thong
ké; *: Khéc biét c6 y nghia & mirc a < 0,05; **: Khac biét rat c6 y nghia & mic o < 0,01.

3.3.1.2. Anh huong ciia cac nghiém thire
xit Iy Trichoderma viride dén ndng sudt
lac trong vu dong xudn 2020/2021 tai
huyén Purc Linh, tinh Binh Thudn

V& sb s6 qua/cay va sé qua chac/cay:
Vu dong xuan 2020/2021, sb qua/cay cua
cac nghiém thirc dao dong tu 16,2 - 25,2
qua/cay; trong d6, nghiém thic NT5 co
s6 qua/cay dat cao nhat (25,2 qua) va sai
khac co6 y nghia so voi cac nghiém thuc
khéc. Tuy nhién, sé qua chac/cay cua cac
nghiém thuc lai khong sai khac nhau, dat
tr 11,6 - 15,3 qua.

S6 lidu bang 3 cho thdy, khéi luong
100 qua dao dong tir 131,2 - 140,3g; khac
biét c6 y nghia & cac nghiém thirc co st
dung ché phim T. viride so véi dbi
chung. Khéi lugng 100 hat cua cac
nghiém thirc dao dong tir 59,2 - 63,49 va
khong sai khac so véi dbi chimg.

Ning suét thuc thu cta cac nghiém
thuc dao dong tur 1,4 - 2,8 tan/ha; trong
d6, cac nghiém thuc co xir 1y ché pham
T. viride va nghiém thuc xir 1y bang
Anvil c6 nang suat thuc thu khac biét ¢
¥ nghia so voi nghiém thic ddi chimg
khong xur ly.
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Bing 3. A?n,h hwong ciia cac nghiém thirc xir Iy Trichoderma viride
dén ndang sudt lac trong vu dong xudin 2020/2021
tai huyén Durc Linh, tinh Binh Thudn

Nahiém thive S6 S6 quachiac Khéilwong  Khéilwong NSTT
ghie qua/cay trén/cay 100 qua (g) 100 hat (g) (tdn/ha)

Phun Anvil 5SC 1,0 litha, 17,3° 136,0° 60,3 2,0°
khéng xt ly T. viride
Khoéng xt ly T. viride va Anvil b c c
53C (déi chirng) 16,2 131,2 59,2 1,4
Xa Iy T. viride 0,1kg 16,4° 140,1% 62,8 2,2"
ché pham/kg hat giong
Xa Iy T. viride 0,2kg 18,0° 140,3% 63,4 2,5%
ché pham/kg hat giong
Xa 1y T, viride 0,3kg 25,2° 137,5% 62,0 2,2°
ché pham/kg hat giong
Xa 1y T.viride 0,4kg 21,2% 137,7% 62,5 2,4%
ché pham/kg hat giong
Xa 1y T, viride 0,5kg 22,5% 136,9% 61,9 2,8°
ché pham/kg hat giong

CV(%) 15,7 1,5 2,5 11,4

F tinh 2,4* 1,1™ 53 2,7 7,2%*

Ghi chu: Trong ciing mot cot chi tiéu, cac s6 ¢6 cing Ky tu di kem thé hign sy khac biét khong c6 ¥ nghia
thong ké. ns: Khéc biét khdng c6 ¥ nghia. *: Khac biét c6 ¥ nghia & muc a = 5%. **: Khac biét rat c6 y

nghia & mirc: a = 1%; NSTT: Ning suét thyc thu.

3.3.2. Ddanh gia hiéu qua sw dung
Trichoderma viride phong triv bénh héo
rii goc moc tring va héo rii géc méc den
trong vu dong xudn 2021/2022 tai huyén
Tanh Linh tinh Binh Thudn

3.3.2.1. Hiéu qud sir dung ché pham
Trichoderma viride phong trir bénh héo rii
trén cay lac trong vu dong xuan 2021/2022
tai huyén Tanh Linh, tinh Binh Thudn

Trong vy dong xuan 2021/2022 tai
huyén Tanh Linh, tinh Binh Thuan; bénh
héo rii xuat hién tir rat sém khi cay duoc
2 - 3 1a nhung ty 1¢ bénh rat thap, khi cay
lac bat dau ra hoa thi bénh c6 xu hudng
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tang nhanh va giy hai nghiém trong &
giai doan cudi vu.

O dinh ky 84 NSG, cac nghiém thirc
xtr Iy ndm T. viride véi liéu lwong tir 0,3 -
0,5kg ché pham/kg hat gidng c6 ty 1¢
bénh rat thap, chi tir 5,4 - 7,8%; trong khi
& nghiém thirc xir 1y bang Anvil 5SC ¢co
ty 1& bénh 1a 16,3% va nghiém thirc d6i
chung, ty 1€ bénh 1a 23,1%.

Gia tri AUDPC ¢ giai doan sau 84
NSG cua cac nghiém thic sitr dung ché
pham sinh hoc T. viride khac biét rat ¢ y
nghia so v&i nghiém thirc d6i chimg. Nhur
vay, st dung ché phim Trichoderma
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viride xur 1y hat gidéng lac véi lidu luong
tr 0,3 - 0,5kg ché pham/kg hat giéng

mang lai hi¢u qua cao trong phong tru
bénh héo ri.

Bing 4. Hiéu qud phong triv bénh héo rii hai lac ciia ché pham Trichoderma virde
trong vu dong xudn 2021/2022 tai huyén Tanh Linh, tinh Binh Thudn

Ti 18 bénh (%)

i . Gia tri AUDPC
Nghiém thirc
28 NSG 56 NSG 84 NSG 84 NSG
P,hup Anv_ll_ 5SC 1,0 lit/ha, khéng 1,3 6.7° 16,3% 1.2135°
X ly T. viride
Khong x& ly T. viride va Anvil d c c d
53C (déi chirng) 2,4 9,8 231 1.893,2
Xu;ly T;' viride 0,1k2 1,0 3.4° 12,4 809,6°
ché pham/kg hat giong
Xu;ly T;' viride 0,2k2 0.8 3.0° 9,6 646,5°
ché pham/kg hat giong
Xu;ly T£ viride O,SKg 0,6 31° 7.8 556,92
ché pham/kg hat giong
Xt ly T.viride 0,4kg b a a a
ché pham/kg hat gibng 0.6 24 57 4813
Xt ly T. viride 0,5kg a a a a
ché pham/kg hat gibng 0.3 1.8 54 37
CV (%) 11,7 14,8 13,1 15,3
F tinh 10,6° 22,0" 215" 17,4%

Ghi chu: Trong ciing mot cot chi tiéu, cac s6 ¢6 cling Ky tw di kem thé hign sy khac biét khong c6 ¥ nghia
thong ké. ns: Khac biét khong c6 y nghia. *: Khac biét c6 y nghia & mac o = 5%. **: Khac biét rat c y

nghia & muc: o = 1%.

3.3.2.2. Anh huong cua cdc nghiém thirc
dén cdc yéu to cdu thanh ndng sudt va
nang sudt trong vu dong xudn 2021/2022
tai huyén Tanh Linh tinh Binh Thudn

Trong vu dong xuan 20212022 tai
huyén Téanh Linh, tinh Binh Thuan, s
qua/cdy va sb qua chic/cdy cua céc
nghi¢m thuc sai khac nhau c6 y nghia.
Trong d6, cac nghiém thirc ¢ xir 1y ndm
T. viride NT5, NT6 va NT7 (Xu ly T.
viride 0,3; 0,4 va 0,5kg ché pham/kg hat
gidng) c6 sb6 qua/ciy va sd qua chic/cay
dat cao nhat, tr 19,3 - 20,2 qud/cay va tu
15,2 - 15,8 qua chic/cay (bang 5).

Khéi luong 100 qua cta cac nghiém
thic dao dong tir 132,6 - 140,7g; khéc
biét c6 y nghia & cac nghiém thirc co st
dung ché pham T. viride so véi ddi chimg
(bang 5).

Ning sut thuc thu cia cic nghiém
thic dao dong tir 1,3 - 2,5 tan/ha; trong
d6, cac nghiém thuc co6 xir Iy ché pham T.
viride c6 ning suat thuc thu khac biét co
¥ nghia so v6i nghiém thire ddi chimg 2
(khong xtr 1y) va ddi chung xir Iy bang
Anvil 5SC.
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Bing 5. Anh huong ctia cac nghiém thirc xw ly Trichoderma viride
dén ning sudt lac trong vu dong xudn 2021/2022
tai huyén Tanh Linh, tinh Binh Thudn

Nahiém thic S6 S6 qua chac  Khdilwong  Khdi lwong NSTT
ghie qua/cay trén/cay 100 qua (g) 100 hat (g) (tan/ha)
Phun Anvil 5SC 1,0 livha, 15,2° 13,4° 139,3° 60,3 18"
khéng xt ly T. viride
Khong xt ly T. viride va Anvil b c c c
5SC (déi chirng) 13,7 11,2 132,6 59,2 1,3
Xa 1y T. viride 0,1kg 15,8 13,1° 139,8° 62,8 2,1°
ché pham/kg hat giong
X@ Iy T viride 0,2kg 16,5" 13,5 140,2° 63,4 2,0%
ché pham/kg hat giong
X ly T. viri ki
1y T. viride 0,3kg 19,3 15,2° 1393 62,0 2.4°
ché pham/kg hat giong
X@ Iy T.viride 0.4kg 19,5° 15,7° 140,7° 62,5 2,5°
ché pham/kg hat giong
Xa 1y T. viride 0,5kg 20,2° 15,8° 140,5° 61,9 2,6°
ché pham/kg hat giong
CV (%) 15,3 10,4 3,2 2,7 13,8
F tinh 3,7* 3,1* 6,2 3,8™ 7,2*

Ghi cha: Trong cling mét cot chi tiéu, cac sb cd cung ky tu di kém thé hién su khac biét khong c6 ¥ nghia
thong ké. ns: Khac biét khong ¢ y nghia. *: Khac biét c6 ¥ nghia & miic a = 5%. **: Khac biét rat c6 y

nghia & mirc: a = 1%; NSTT: Ning suét thyc thu.

Nhu vay, cdc nghiém thuc co6 su
dung T. viride & nong do cao thi cho
hiéu qua phong trir tot hon. O nghiém
thuc d6i chimg sir dung Anvil cho hiéu
qua phong trir khong cao bang so véi xur
ly T. viride.

4. KET LUAN VA PE NGHI
4.1. Két luan

- C6 6 loai bénh khac nhau gay hai
trén cdy lac tai huyén Ptc Linh va Ténh
Linh tinh Binh Thuén; trong d6, bénh dém
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nau (Cercospora arachidicola), bénh d6m
den (Cercospora personata Beck &
Curtis), bénh gi sit (Puccinia arachidis
Speg) xudt hién véi tan sudt phd bién;
bénh héo rii gbc mbc tring (Sclerotium
rolfsii Sacc) xuat hién véi tan sudt phd
bién tai huyén Pac Linh va tuong dbi phd
bién tai huyén Tanh Linh.

- Bénh héo rii gbc mbc tring gy hai
ning nhat ¢ dinh ky 84 NSG véi ty 18
bénh 1a 12,9% tai huyén DPuc Linh va
8,9% ¢ huyén Tanh Linh. Bénh héo rii gbc
mdc den giy hai ning nhit & dinh ky 84
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NSG véi ty 1¢€ bénh 1a 7,3% & huyén Puc  TAI LIEU THAM KHAO

T
Linh va 5,4% ¢ huyén Tanh Linh. 1. Cuc Théng ké tinh Binh Thuan, 2021, Nién

- P4 x4c dinh duge liéu lugng sit dung giam thong ké tinh Binh Thuan nam 2021

tir 0,3 - 0,5kg ché pham Trichoderma 2. Cuc Bao vé thuc vat, 2014. QCVN 01-168:

viride dé xtr Iy cho 1kg hat gibng mang lai 2014/BNNPTNT Quy chuén k¥ thuat qudc gia

hiéu qua cao trong phong trir bénh héo rl vé phuong phép diéu tra phat hién dich hai

tai huyén Dic Linh va Ténh Linh tinh trén cdy lac, dqu frong,

Binh Thuan. 3. Nguyén Vin Vién, Nguyén Thi Tt va Bui Vin
Cong, 2012. Nghién ctru san xuit va st dung

4.2. Pé nghi ché phdm ndm déi khang Trichoderma viride

phong trir mot s6 bénh nam hai ving ré ciy

Su dung licu hIO.ng tir 0,3 - O’Skg che khoai tay, lac, dau tuong, Tap chi Khoa hoc va

ph?lm Tﬂrichoderma viride cho 1kg hat Phat trién, Truong Pai hoc Néong nghiép Ha

giong dé¢ phong trir bénh héo rii gay hai Noi, trang 95 - 102.

tr_en cay |aC\taI huyén bic Linh va Tanh 4. Mehan V. K., C. D. Mayee and D. McDonald,

Linh, tinh Binh Thuan. 1994. Management of Sclerotium rolfsii
) ) ) caused stem and pod rots of groundnut - a

Loi cdm on: Cac ngi dung nghién cizu trong critical-review, International journal of pest

bai bao nay dwoct tai tror boi nguon ngan management, 40, 313 - 320.

sach Khoa hoc COUg nghé vdi de tai cap tinh 5 jonnje White, 2000. Potassium in Agriculture

Binh Thugn, ma so ©T-04-03-2020. Australia and New Zealand. Caprotex Publisher.

ABSTRACT

Composition, wilt disease progression and effectiveness of using Trichoderma viride
for controlling the peanut wilt disease
in Duc Linh and Tanh Linh district, Binh Thuan province

Investigation of composition, wilt disease progression and effectiveness of using
Trichoderma viride for controlling the peanut wilt disease was carried out in Winter-
Spring season 2020/2021 and 2021/2022 in Duc Linh and Tanh Linh, Binh Thuan
province. The goal of determining the disease components and the effectiveness of
Trichoderma viride has prevented stem-rot disease. The results of the investigation into
the disease composition of peanuts have identified 6 diseases that appear and cause
damage on peanuts, including leaf spot (Cercospora arachidicola Hori.), rust (Puccinia
arachidis), stem-rot (Sclerotium rolfsii Sacc) and (Aspergillus niger) appear quite
commonly. The stem-rot cause damage from early (14 days after sowing) and cause
strong damage at the end of the crop. The efficacy of the Trichoderma viride with a
dosage of 0.3 - 0.5kg of inoculum/kg of seeds could for controlling disease is better than
those treated with Anvil 55C to prevent wilt disease.

Keywords: Peanut, peanut disease, Trichoderma viride, wilt disease.
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Dinh Hoang Kha va Lé Minh Tuwong
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VA Bacillus sp. G5 O BIEU KIEN PHONG THI NGHIEM VA NHA LUOI

Nguyén Khéi Nghia, Tran Thi Cam Nhung,
L& Thi X& va Nguyén Hzu Thién
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