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LOI CAM ON

Luan 4n tién si duoc hoan thanh 13 qua trinh nghién ctru miét mai cia ban
than va sy hd tro, gitp do nhiét tinh cua nhiéu ca nhan va tap thé. Qua day, toi xin
chan thanh cadm on Ban Gidm hiéu truong Pai hoc Bac Liéu, Ban Gidm hiéu truong
Pai hoc Can Tho, khoa Sau Pai hoc, Ban chu nhiém khoa Nong nghi¢p, BO mon
Bao vé thyc vat da tao diéu kién thuan loi d€ i thuc hién luén 4n va hoan thanh
chuong trinh nghién ctru sinh.

Vi 1ong biét on chan thanh, t6i xin giri 16i cam on chan thanh sau sac dén
PGS.TS. Lé Minh Tudng va PGS.TS. Tran Thi Thu Thiy da cho t6i nhimng kién
thirc bo ich, nhitng 161 khuyén quy bau, dong thoi hét 1ong quan tim hd trg vé mait
tinh than dé t6i hoan thanh ludn an va chuong trinh hoc tap nghién ctru sinh.

Xin cam on cac anh chi nghién ctru sinh BVTV khoa 2015, anh chi em Cao
hoc BVTV khoa 22, cac em sinh vién nganh BVTV 41, 42 - Pai hoc Can Tho, cac
em sinh vién nganh BVTYV khoa §, 9, 10 - Pai hoc Bac Liéu, anh chi em ban hiru
va cac thanh vién trong gia dinh da kip thoi chia sé nhiing kho6 khan va dong vién
tinh than dé gitp toi hoan thanh khoa hoc.

Xin chan thanh cam on PGS.TS. Tu Di¢p Cong Thanh - nguyén Hi¢u
truong truong Pai hoc Bac Liéu, quy lanh dao va thay co dong nghiép tai khoa
Nong nghiép truong Pai hoc Bac Liéu di c6 nhiing 161 khuyén sau sic va dong
vién tinh than dé t6i hoan thanh luan én.

Trong qué trinh hoc tip, nghién ctru va hoan thanh luan 4n, t6i da hét sirc
¢ gang hoc hoi va tiép thu thém nhiéu kién thirc mai va bo ich, dong thoi rat ra
nhiéu kinh nghiém chuyén mén cho ban than. Tuy nhién, do diéu kién va thoi gian
¢6 han, chac chan khong thé tranh khoi nhiing thiéu sot. Kinh mong sy quan tim
gop ¥ ctia quy thay cd, cac nha khoa hoc dé t6i c¢6 diéu kién mé mang thém, c6 co
hdi stra chita, bd sung cho chit lugng luan an dugc hoan thi¢n tdt hon.

Xin tran trong biét on!

Tac gia

Ping Nguyét Qué



TOM TAT

Bénh dao 6n do ndm Pyricularia oryzae (P. oryzae) giy ra la mot trong nhitng
dich hai nghiém trong d6i v6i san xuat lta (Oryza sativa L.) & Pong bang Song
Cuu Long (PBSCL), dac bi¢t trén vung dit nhiém min canh tac lta-tom. Ung
dung bién phép sinh hoc ngay cang phd bién va la phuong phap tiém ning dé
phong tri bénh dao 6n. Tuy nhién, can nghién ctru xac dinh ching vi sinh vat hi¢u
qua hon va c¢6 kha ning thich tng tbt trén rudng lia-tom. Xa khuan duoc xem la
tac nhan sinh hoc tiém ning vi cé thé phat trién manh trong moi trudng man trung
binh tir 6-8 %.

Pé tai "Nghién ctu va ing dung xa khuan trong phong tri bénh dao 6n hai
laa do nam Pyricularia oryzae Cav. trén ving dat nhiém min” duoc thyc hién
nham muc tiéu:

(i) Chon chung xa khuan c6 kha nang chiu man va ddi khéng tbt v&i nam
Pyricularia oryzae trong diéu kién phong thi nghiém.

(ii) Nghién ctru co ché ddi khang thong qua kha ning tiét enzyme phan giai
chitin va B-1,3-glucan ciia cac chiing xa khuén c6 trién vong.

(iii) Pinh danh cac ching xa khuén c6 trién vong dén murc d6 loai.

(iv) Panh gi4 kha ning phong tri bénh dao 6n ciia cac ching xa khuan trong
diéu kién nha luéi.

(v) Panh gia hiéu qua phong tri bénh dao 6n cua cac ching xa khuan chju min
dugc chon & diéu kién ngoai dong.

Két qua da phan 1ap dugc 9 dong nAm P.oryzae gy bénh dao 6n hai laa trén
ving dat nhiém man tai PBSCL. Trong d6, dong Pol-CM gay hai ning nhat va
dugc dung 1am ngudn bénh cho cac thi nghiém sau.

Pé tai da phan lap dugc 126 ching xa khuan tir mo hinh lta tom ¢ PBSCL,
mot trong nhitng md hinh canh tac néng nghiép bén viing thich tng véi bién doi
khi hau. C6 3 chung xa khuéan trong s6 céc ching xa khuén phan lap thé hién su
{rc ché manh m& d6i voi sy phét trién ctia nAm P. oryzae trong diéu kién man. Cac
chung xa khuan tiém ning dugc xac dinh 1an luot 13 Streptomyces fradiae (S06-
MBL), Streptomyces bikiniensis (S09-MBL) va Streptomyces lavendulae (S17-
MBL) bang cach khao sat dic diém nudi cdy, dic tinh sinh 1y sinh hod va phén tich
trinh tu gen 16S-rRNA.

Thir nghiém d6i khang trong diéu kién man va thir nghiém kha ning e ché
moc mam bao tir cho thdy 3 ching S06-MBL, S09-MBL va S17-MBL c¢6 hiéu suat
d6i khang cao (~ 78%) va {rc ché hiéu qua sy nay mam cta bao tir ndm P. oryzae
trong phong thi nghiém khoa Néng nghiép, Pai hoc Can Tho.

Két qua cho thay ca 3 chiing S06-MBL, S09-MBL va S17-MBL déu c6 kha

nang tiét enzyme chitinase v6i ban kinh vong phan giai tir 18,5 dén 23,3 mm; ham
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luong enzyme chitinase tir 0,28 dén 0,51 IU/ml & thoi diém 7 ngay sau khi bo tri
thi nghiém. Dong thoi, 3 ching nay ciing c6 kha nang tiét enzyme B-1,3-glucanase
thong qua ban kinh vong phan giai tir 11,6 dén 14,0 mm; ham luong enzyme f-
1,3-glucanase tir 0,07 dén 0,15 TU/ml & thoi diém 14 ngay sau khi bd tri thi nghiém.

Hiéu qua phong tri bénh da dugc khang dinh thém bang cac thi nghiém trong
nha ludi va ngoai dong tai tinh Bac Liéu. Khi xir Iy 40 hat gidng laa va phun 1én
14 huyén phu xa khuan S06-MBL, S09-MBL va S17-MBL mat s 10® cfu/ml vao
thoi diém 2 ngay trudc va 2 ngay sau khi lay bénh nhan tao cho ty 1¢ bénh thép,
chi s6 bénh thdp va hiéu qua giam bénh cao (53,3% - 73,9%) vao 14 ngiy sau lay
bénh nhan tao. Bién phap 4o hat va phun 1én 14 huyén phu xa khuan S09-MBL va
S17-MBL (mat s6 108 cfu/ml) vao 20, 40 va 60 NSS lam giam bénh dao 6n 1a va
bénh dao 6n c6 bong; déng thoi tang sb lugng hat chéc/béng va tang nang suat
thuc té trén dat nhiém man.

Cac két qua nghién ctru cho thdy xa khuan S. bikiniensis (S09-MBL) and S.
lavendulae (S17-MBL) trc ché hiéu qua ndm P. oryzae va phong tri hi¢u qua bénh
dao on & ving canh tac lda tom tai Bac Liéu. Tiém nang (mg dung cac chiing xa
khuan chiu min nay dé phong tri bénh dao 6n & cac ving nhiém man di dugc thao
luan va dé xuét. Két qua nghién ctru cho thay dat nhiém min canh tac lta tom I3
mot ngudn phong phu dé phan 1ap cac ching xa khuan chiu man c6 tiém mang
kiém soét sinh hoc. Tir @6 cling mo ra hudng nghién ctru tiép theo 1a tao san pham
sinh hoc tr hai loai xa khuan S. bikiniensis va S. lavendulae dé ung dung vao
chuong trinh phong trir tong hop bénh dao on hai laa trén ving dat nhiém man.

Tir khoa: Bénh dao on, p-1,3-glucanase, chitinase, dat nhiém man, Pyricularia
oryzae, xXg khudn
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ABSTRACT

Rice blast disease, caused by Pyricularia oryzae (P. oryzae), is one of the
most serious threats to rice (Oryza sativa L.) production in the Mekong Delta,
especially in salt-affected soils, rice-shrimp farming system. Biological control is
gaining popularity as a promising method for the control of blast disease. However,
more effective microbial strains with strong adaptability in rice-shrimp fields must
be identified. Actinomycetes are potential biological agents because they can
thrive in an average salinity from 6-8 %.

The topic "Research and application of actinomycetes strains for the
management of rice blast disease caused by Pyricularia oryzae in the salt-affected
soils areas" was carried out with the following objectives:

(1) Selecting salt-tolerant actinomycete strains’s ability against pathogen P.
oryzae in the laboratory.

(i1) Study on the antagonistic ability of actinomycetes through the ability to
secrete chitinase and B-1,3-glucanase enzymes.

(iii) Identifying the species of promising actinomycetes strains.

(iv) Evaluation capable of managing rice blast disease in the net house
conditions.

(v) Evaluating the effectiveness of managing rice blast disease of promising
salt-tolerant actinomycetes strains in field conditions.

As a result, the isolation of nine strains of P.oryzae fungus caused rice blast
disease on salt-affected soils in the Mekong Delta. In particular, the Po1-CM strain
caused blast disease heaviest and were used as a source of illness for the following
experiments.

The study isolated 126 actinomycetes strains from rice-shrimp models in the
Mekong Delta of Vietnam, one of the sustainable agricultural farming models
adapted to climate change. Three actinomycetes strain inhibition on the growth of
P. oryzae under saline conditions. Potential strains were identified as Streptomyces
fradiae (S06-MBL), Streptomyces bikiniensis (S09-MBL) and Streptomyces
lavendulae (S17-MBL), respectively, by surveying culture characteristics,
physiological and biochemical characteristics and analyzing 16S-rRNA gene
sequences.

The resistance ability experiment in saline conditions; and the ability to
inhibit spore germination showed that three actinomycetes strains (S06-MBL, S09-
MBL and S17-MBL) had high antagonistic efficiency (~ 78%); and effectively
inhibited sporulation germination of P. oryzae in the laboratory.

The results showed that all three strains, S06-MBL, S09-MBL and S17-
MBL, were able to secrete chitinase enzyme with a resolution ring radius from
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18.5 to 23.3 mm; and chitinase enzyme content from 0.28 to 0.51 [U/ml after seven
days experimental setup. Besides, these three strains are also capable of secreting
B-1,3-glucanase enzyme through the resolution ring radius from 11.6 to 14.0 mm;
B-1,3-glucanase enzyme content from 0.07 to 0.15 IU/ml at 14 days after
experimental setup.

The suppression of pathogenicity was further confirmed by net house
experiments and fields in Bac Lieu province. Seed coatings and folia spraying
actinomycetes suspension (S06-MBL, S09-MBL and S17-MBL) with the density
of 108 CFU/ml (two days before and two days after inoculation) show that low rate
of diseased leaf area, low disease index, and high disease reduction efficiency
(53.3% - 73.9%) at 14 days after artificial inoculation. The method of seed coatings
and folia spraying with actinomycetes suspension S09-MBL and S17-MBL
(density 108 CFU/ml) at 20, 40 and 60 days after sowing, effectively reduced leaf
blast and panicle blast-neck blast; at the same time, increased fill grains/panicle
and actual yield in salt-affected soils .

The research results showed that S. bikiniensis and S. lavendulae effectively
inhibited the rice blast fungus P. oryzae and efficiently managed blast disease in
the rice-shrimp farming in Bac Lieu province. The potential application of these
salt-tolerant actinomycetes for managing blast disease in saline areas has been
discussed and suggested. The results of this study show that salt-affected soils in
the rice-shrimp farming system are a rich source for isolating salt-tolerant
actinomycetes with biocontrol potential. Since then, it also opens up the next
research direction to create biological products from S. bikiniensis and S.
lavendulae for application in the integrated rice blast disease management in salt-
affected soils .

Keywords: Rice blast disease, B-1,3-glucanase, chitinase, salt-affected
soils, Pyricularia oryzae, actinomycetes



CONG HOA XA HOI CHU NGHIA VIET NAM
Poc 1ap — Tw do — Hanh phuc

LOI CAM DOAN

To6i tén la Bang Nguyét Qué, la nghién ctru sinh nganh Bao vé thuc vat, khoa
2015 (dot 2). Toi xin cam doan ludn &n nay la cong trinh nghién ctru khoa hoc thuc
su cua ban than t6i dugc su huéng dan cia PGS. TS. Lé Minh Tuong va PGS.TS.
Tran Thi Thu Thuy.

Céc thong tin dugc st dung tham khao trong dé tai luan an duoc thu thap tur
cac nguén dang tin cdy, da dugc kiém chung, dugc cong ) rong rai va dugc toi
trich ddn ngudn gdc rd rang & phan Danh muc Tai liéu tham khao. Cac két qua
nghién ctru dugc trinh bay trong ludn an nay la do chinh t6i thyc hién mot cach
nghiém tuc, trung thyc va khong tring lap voi cac dé tai khac da duoc cong bd
trudc day.

T6i xin lay danh dy va uy tin ciia ban than dé dam bao cho 10i cam doan nay.
Can Tho, ngay  thdng  nam 2023

Nguoi huéng dan Tac gia thue hién

PGS. TS. Lé Minh Twong NCS. Ping Nguyét Qué
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CHUONG 1
GIOI THIEU
1.1. Tinh cap thiét ciia luin 4n

Bénh dao 6n do nAm Pyricularia oryzae 13 mot trong ba loai bénh chi yéu
anh huong 10n dén ning suat va chét luong 1aa trén pham vi toan thé giéi (Dean et
al., 2012; Gao et al., 2019; Chen et al., 2021). Nhiéu noi bénh phat trién thanh dich
gay thiét hai dén 50-90% nang suat lta (Agrios, 2005). Do nim P. oryzae tan cong
trén tt ca cic bo phan cua cdy lua, gay thiét hai 1én dén hang tram triéu tan laa
moi nim (Wang, 2009). Uéc tinh, lugng laa gao bi thiét hai do bénh dao 6n c6 thé
nudi song khoang 60 triéu ngudi trén toan thé gidi (Pooja & Katoch, 2014). Chinh
vi vay, viéc nghién ctru tim ra bién phap kiém soat hiéu qua bénh dao 6n 13 yéu
cau cap thiét d6i v6i an ninh luong thyc toan cau (Wang, 2009).

Tai Bac Liéu, bénh dao 6n gay thiét hai trén dién rong & khép cac mua vu voi
nhiéu muc do khac nhau. Pic biét & cac rudng nhiém min canh tac lta tom, bénh
dao on xuét hién gay hai twong d6i sém va lan nhanh néu khong phun thude kip
thoi. Trong khi d6, viéc str dung thude hod hoc ciing anh hudng it nhiéu dén tom
cang xanh nudi trong rudng lta va vu tom ludn canh tiép theo. Do d6, dé bao vé
cho ngudn thu nhap chinh 13 t6m, nhiéu néng dan di lya chon bién phap khong
phun thudc sém hodc han ché phun thudc hoa hoc nén nang suat lta bi thiét hai do
dao 6n kha nhiéu. Hién nay viing canh tc ltia tdm & tinh Bac Liéu noi riéng, Pong
bang song Ciru Long n6i chung ngay cang mo rong do bién d6i khi hau, han han
kéo dai va dién tich dat bi nhiém min ngay cang ting. Dac thu ciia mo hinh lua
tom hién nay la str dung cac giéng lua chiu man ngin ngay, ning sut on dinh, tiét
kiém chi phi. Tuy nhién, thyc té san xuét cho thay, dién tich canh tac lta tom voi
cac gidng lua ngan ngay bi nhiém bénh dao 6n va thiét hai nhiéu hon so véi gidng
laa muia Mot bui do truyén thong.

Véi muc tiéu duy tri phét trién mo hinh canh tac laa tom hiéu qua va bén
vitng, thich ing véi bién d6i khi hau, hudng dén san xuat lta va tom an toan dat
tiéu chuan VietGAP, dap (mg yéu cau xuat khau, can phai nghién ctru tim ra giai
phap sinh hoc dé quan 1y bénh dao on hiéu qua cho ving canh tic nhiém man. Tir
do, tién dén xay dung quy trinh quan 1y tong hop bénh dao on hai lta trong mo
hinh canh tac ltia tom trén ving dat nhiém man.

Vé bién phap sinh hoc, trong thoi gian qua da c6 kha nhiéu cong trinh nghién
ctru ap dung vi sinh vat d6i khang (Phén, 2010; Tudng, 2015; Law et al., 2017) va
bién phap kich thich tinh khang bénh bang hoa chét hay dich trich thyc vat (Zhao
et al., 2013; Zhifang et al., 2013; Thuy va ctv., 2014, 2015; Phén va ctv., 2016;
Prashant et al., 2018; Chen ef al., 2021) ¢4 mang lai hiéu qua dang ké trong canh
tac lta. Trong d6, nghién ciru ing dung xa khuan duoc xem 14 giai phap day trién



vong va c6 nhiéu tiém ning thay thé thudc héa hoc dé phong tri bénh dao 6n, hudng
dén mot nén nong nghiép an toan va bén ving. Nhiéu cong trinh khoa hoc ¢6 gia
tri vé ung dung xa khuan dé phong tri bénh dao 6n hai lua da dugc cong bd trén
cac tap chi trong nudc va qudc té (Tuong & Em, 2014; Khalil ef al., 2014; Lan va
ctv., 2015, 2016; Awla et al., 2016, 2017; Law et al., 2017; Gao et al., 2019). Tuy
nhién, hau hét cac nghién ctru vé xa khuan duoc thuc hién trong phong thi nghiém,
mot s6 nghién ctru dugc thuc hién trong nha ludi va ngoai dong nhung chua co
cong trinh nghién ctu ung dung xa khuén phong tri bénh dao 6n hai lua trén dat
nhiém man. Do d6, ludn an véi tén dé tai: “Nghién ctru va img dung xa khuan trong
phong tri bénh dao 6n hai laa do nAm Pyricularia oryzae Cav. trén ving dat nhidém
man” di duge thuc hién nhim dap tmg nhu ciu cép thiét nhu da phan tich & trén.

1.2 Muc tiéu nghién ciru
1.2.1 Muc tiéu tong quat

Pé tai duoc thue hién nham tim ra cac chung xa khuén vira c6 kha nang phong
tri bénh dao 6n lta do nidm P. oryzae gay ra, vura ¢6 kha nang thich nghi véi diéu
kién min dé ung dung vao cic ving canh tac lta bj nhiém min (la tém), nhim
tao ra san pham an toan cho sitc khoe, gop phan bao vé moi trudng va phat trién
nén noéng nghiép bén viing.

1.2.2 Muc tiéu cu thé

(i) Chon chung xa khuan c6 kha nang chiu min va doi khang tot voi ndm
Pyricularia oryzae trong diéu kién phong thi nghiém.

(ii) Nghién ctru co ché ddi khang thong qua kha nang tiét enzyme phan giai
chitin va B-1,3-glucan ciia cac ching xa khuan c6 trién vong.

(iii) Pinh danh cac ching xa khuén c6 trién vong dén murc d6 loai.

(iv) Panh gia kha nang phong tri bénh dao 6n cia cic chiung xa khuan trong
diéu kién nha ludi.

(v) Dbénh gia hi€u qua phong tri bénh dao 6n cta cac chung xa khuan chiu
min duge chon & diéu kién ngoai dong.

1.3 Doi twgng va pham vi nghién ciru
- BG6i tugng nghién ctru cua deé tai la nam P. oryzae gdy bénh dao 6n va cac

ching xa khuan chiu min, c6 kha niang phong tri bénh dao 6n hai lua trén ving dat
nhiém man.

- Pham vi nghién ctru cua dé tai 1a rudng canh tac laa nhiém min tai huyén
Héng Dan, tinh Bac Liéu.

1.4 Phwong phap nghién ciru

Céac phuong phap nghién ctru duge 4p dung trong luan 4n da dugc cong bd
trén cac tap chi khoa hoc chinh thong trong nuéde va qudc té, ¢6 do tin cay cao. Chi
tiét cac phuong phap duoc trinh bay & noi dung Chuong 3 cua luan an nay.
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1.5 No§i dung nghién ctru ciia ludn an

- Noi dung 1: Thu thap, phan 1ap va danh gia kha nang gay hai cia cac dong
nam Pyricularia oryzae giy bénh dao 6n hai la & ving dat nhiém man.

- Noi dung 2: Thu thap, phan lap va danh gia kha ning d6i khang ctia cac
ching xa khuan c6 ngudn gdc tir dat nhiém man, ddi v6i nam Pyricularia oryzae
gy bénh dao on hai lua trong diéu kién phong thi nghiém.

- Noi dung 3: Nghién ctru co ché c6 lién quan dén kha ning d6i khang cua
xa khuan nhu kha ning phan giai chitin, p-1,3-glucan.

-Ndi dung 4: Dinh danh dén loai cdc ching xa khuan cé trién vong bang
phuong phéap khao sat dic diém sinh hoc va phuong phéap sinh hoc phan tir (giai
trinh tu gene 16S - rRNA).

- Noi dung 5: DPanh gia kha nang phong tri bénh dao 6n cia cac ching xa
khuan c6 trién vong trong diéu kién nha ludi.

- N§i dung 6: Danh gia kha nang phong tri bénh dao 6n hai lia cta hai ching
xa khuan trién vong diéu kién ngoai dong.

1.6 Y nghia khoa hoc va thyc tién

Két qua nghién cuu la co sé khoa hoc quan trong, phuc vu tdt cho cong tac
giang day, nghién ctru khoa hoc va dao tao bac dai hoc va sau dai hoc. Luan an da
tim ra cac chung xa khuan chiju man c6 kha nang phong tri bénh dao 6n hai lua do
nam P. oryzae giy ra trén ving dat nhiém man. Két qua nghién ctru 1a tién dé cho
nhirng nghién ctru tiép theo nham tim ra ché pham sinh hoc tir xa khuan c6 ngudn
géc tir dat nhiém man dé phong tri bénh dao 6n hai lta trong mo hinh canh tac lua
tom vira hi¢u qua, vira an toan va than thién véi moi truong.

1.7 Tinh méi cia lugn an

- Pé tai nghién ctru da tuyén chon dugc 3 chung xa khuan S06-MBL, S09-
MBL va S17-MBL c6 kha nang phong tri bénh dao 6n hai lua trong diéu kién nha
ludi, trong d6 2 chung S09-MBL va S17-MBL cho hiéu qué cao trong diéu kién
déng rudng canh tac lua — tom tai Bac Liéu.

- Kha ning ddi khang cua 3 chung xa khuan S06-MBL, S09-MBL va S17-
MBL d6i v6i ndm P. oryzae c6 lién quan dén kha ning tiét hai loai enzyme chii
yéu trong viéc phan huy vach té bao ndm bénh dao 6n 1a enzyme chitinase va
enzyme B-1,3-glucanase.

- Pa xac dinh dugc loai cia 3 chung xa khuan 1a: S06-MBL 1a loai
Streptomyces fradiae, S09-MBL 1a loai Streptomyces bikiniensis va S17-MBL la
loai Streptomyces lavendulae, cac loai nay khic v6i cac loai xa khuan da duoc
nghién ctru ung dung trong phong trir bénh dao on trudce day.



~ CHUONG 2
TONG QUAN TAI LIEU

2.1 BENH PAO ON

2.1.1 TAm quan trong va tic hai ciia bénh dao on

Bénh dao 6n 1a mot trong nhiing bénh pho bién va gay hai c6 y nghia kinh té
nhét & cac nuée tréng laa trén thé gidi. Bénh xuat hién rat som va duoc ghi nhan
¢ Trung Quéc nam 1637. Pugc bao cao tai Nhat Ban vao nam 1704, nam 1828 tai
Y va vao nam 1907 & Nam Caro-lina, Hoa Ky (Mew & Gonzales, 2002). O nudc
ta, bénh xut hién & Nam bo vao nam 1921 va & Bic Bo nam 1951 (Man, 2007).
Nhiéu nim nay, bénh dao 6n dugc xem 1a bénh hai chinh trén lta, cin dugc quan
tam hang dau vi dién phan bd rong va tac hai nghiém trong (Kim, 2016).

O Viét Nam, bénh dao 6n duogc xem la bénh gay hai hang dau & ca hai vung
tréng lua phia Bic va phia Nam, dac bi¢t ving tham canh, nang suét lta co thé
giam 20-30% cho dén 70-80%. Tai Pong Bang Séng Ctru Long, tir nim 2009 dén
2015, bénh dao 6n gay hai lién tiép trén dién tich 16n, & tit ca cac vu lua trong ndm
v6i dién bién bénh ngay cang phirc tap, khong theo quy luat nhat dinh da gy nhiéu
kho khin cho viéc quan 1y bénh va chi dao san xuat lta (Lan va ctv., 2016)

2.1.2 Tri€u chirng bénh dao 6n

a) Tri€u chirng trén 14

Pao 6n 14 xuét hién gdy hai chu yéu giai doan ma dén dé nhanh. Vét bénh
moi bat ddu tir mot d6m nhoé c6 mau trang dén xam xanh véi duong vién tdi hon,
vét bénh cii c6 mau tring xam dan chuyén thanh mot chim mau nau nho nhu dau
kim, roi phat trién thanh vét bénh dién hinh. Vét bénh dién hinh c6 hinh bau duc
hai dau kéo dai ra doc theo gan 14, vién mau nau d6, tAm xam tring gidng hinh con
mat (con goi 1a mét én) (Ou, 1985; Lanoiselet & Cother, 2009) Kich thudc vét
bénh thuong dai 1-1,5 cm va rong 0,3-0,5 cm (Hinh 2.1). Gap diéu kién thuén lgi
bénh cang nang, cic vét bénh co thé két hop lai 1am 14 bi chay kho. Trén phan 14
chay kho van con vét tich cta cac vét bénh ban dau véi cac tim xam trang (Kim,
2016). Trén cac giéng laa man cam céc vét bénh to hinh thoi, day, mau nau nhat,
c¢6 khi c6 quing mau vang nhat, phan giira vét bénh c6 mau nau xam. Trén céac
giong chéng chiu, vét bénh 14 cac chim rat nhé hinh dang khong dic trung. O cac
giong co phan tng trung gian, vét bénh hinh tron hodc hinh bau duc nho, xung

quanh vét bénh c6 vién mau nau (Man, 2007; Kim, 2016).
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A B

Hinh 2.1 Triéu chirng bénh dao 6n 1a: A) Vét bénh dién hinh; B) Vét bénh
dang sinh bao tir (Kim, 2016).

b) Tri¢u ching trén c6 bong

Khi 1aa trd bong, ndm gdy bénh dao 6n tan cong vao cb cua bong laa gy ra
triéu ching thdi ¢6 bong. O ddt hodc cudng cua cd bong co vét bénh mau nau hodc
nau xam hoic nau xanh. Néu vét bénh xuat hién sém ngay sau khi trd thi bong laa
bi 1ép tring ca gié laa, con goi 1a triéu chimg bac bong; néu bénh xuat hién mudn
khi hat di vao chéc thi gay hién tuong gy c6 bong (Ou, 1985; Man, 2007; Kim,
2016; Lanoiselet & Cother, 2009) (Hinh 2.2).

Ny
A% B C

Hinh 2.2. Triéu chitng bénh dao on c6 bong a) Vét bénh trén cd bong; b) Bong lua
bi bac trz‘lng va lép hat; ¢) Bong ltia bi gay cb bong (Lanoiselet & Cother, 2009; IRRI,
2016).

Tém lai, bénh dao 6n 14 xdy ra vao giai doan lua dé nhanh, tri€u chung ban
dau c6 mau xam xanh sau chuyén sang niu, do nim tan coéng vao mach din gay
can tré viéc van chuyén nudc va cac chat dinh dudng lam 14 bi chay, vét bénh dién
hinh ¢6 hinh mat én vién nau, tim xam trang (Ou, 1985). Bénh dao 6n c6 bong xay
ra vao giai doan trd, vét bénh ciing c6 dang mat én, vién nau, tim xam tring. Néu
bénh tin cong sdm s& lam hat bi 1ép, lung. Néu am do khong khi cao, chd vét bénh
s& moc mot 16p nAm mdc mau xam xanh, c6 bong dé bi gy, 1am rudng lta tré nén

xo xéac (Lanoiselet & Cother, 2009). Rudng laa s& bi chay rui hoan toan néu bi
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nhiém bénh sém & giai doan dé nhanh, nhat 1a khi gap diéu kién thoi tiét thuan loi
cho bénh va bon phan khong hop 1y (Kim, 2016). Ngoai ra, nAm bénh dao 6n con
c6 thé tin cong & cac bo phan khac cua cay laa nhu ¢6 14, ¢6 gié, nhanh cua gié laa
va ca trén cuéng hat (Gnanamanickam, 2009; Kim, 2016).

2.1.3 Tac nhan gay bénh dao on

Theo Agrios (2005), nidm bénh dao on c6 giai doan sinh san vo tinh 1a
Pyricularia oryzae Cavara, ho Moniliaceae, bd Moniliales, 16p Deuteromycetes,
thudc 16p ndm bat toan. Dang phd bién trong tu nhién ciia ndm P.oryzae 1a céc bao
tir vO tinh, cic bao tir nay c6 mit & khap noi trong khong khi va roi 1én bé mat cay
ky chu, tin cong gay bénh hinh thanh vét thuong, tir vét bénh nay s& tiép tuc hinh
thanh bao tir va phét tan trong khong khi. Bao tir ndy mam va tai san xuat bao tir
trong 24 gio (Ou, 1985). O nhiét d6 tdi wu cac vét bénh maéi xuat hién trong vong
4-5 ngay sau khi nAm x4m nhiém. Chu ky gy bénh ciia nim rat ngan vi vay trong
mot vu lha nhat 13 khi trong giong nhiém c6 rat nhiéu chu ky san sinh duoc xoay
vong (Ou, 1985; Dean et al., 2012). Nam P.oryzae ¢ giai doan sinh san hitu tinh
la Magnaporthe grisea. Tuy nhién giai doan hiru tinh thuong it gap trong tu nhién,
hién tuong tai to hop giita cac giao tir hiru tinh rat kho xay ra do da s6 cac soi ndm
duong tinh déu bét thu (Ou, 1985; Valent ez al., 1986).

2.1.4 Hinh thai ciia nam P. oryzae

Theo Man (2007) canh bao tir phan sinh hinh try, da bao khong phan nhanh,
dau canh thon va hoi gip khac. Ndm thudng sinh ra cac cum canh tir 3-5 chiéc.
Bao tir phan sinh hinh qué 1€ hoac hinh nu sen, thuong co6 tir 2-3 ngan ngang, bao
tir khong mau, kich thudc trung binh ctia bao tir ndm 19-23 x 10-12 um (Hinh 2.3).
Nhin chung kich thudc cta bao tir nAm bién dong tuy thudc vao cac noi, didu kién

ngoai canh khac nhau cling nhu trén cac giong lta khac nhau.



Hinh 2.3. Hinh thai nim P. oryzae giai doan vé tinh a) Cuégg bao tor dinh
(conidiophore) véi cac bao tir dinh (conidia) va b) Bao tur dudi kinh hién vi quang hoc.
(Ngudn: https://3c5.com/NgkFZ)

c) d)

Hinh 2.3. Hinh thai nim P. oryzae giai doan vé tinh c) Bao tir dinh va d) Dia ap chup
dudi KHV dién tid (SEM) (Kim, 2016) (http://www.knowledgebank.irri.org/).

2.1.5 Su lwu ton va lan truyén ciia nAm bénh dao on

Ném dao 6n duoc ghi nhan luu ton trong rom ra, hat laa chét con sot lai trén
d6ng rudng. Nam dao on c6 kha ning nhén 1én rat nhanh qua bao tir vo tinh va tan
cong trén nhiéu loai co dai va cac cay trong don tir diép khac (Ou, 1985). Lanoiselet
& Cother (2009) ciing cho rang ngoai cay lua 1a ky chu chinh, nAm Magnaporthe
grisea con gay hai trén hon 60 ky chu phu. Ba loai c6 thuong bi gay hai trén dong
rudng 14 Digitaria sanguinalis (c6 cang cua), Echinochloa crus-galli (c6 1ong viec)
va Leersia oryzoides (cé bdc). Ngoai ra, con mot vai cdy ky cha phu khac nhu ¢6
duoi phung, cd chi, lua chét (Kim, 2016).

Bénh dao 6n lay lan chu yéu qua khong khi. O ving nhiét d6i, bao tir phat
tan va c6 mat trong khong khi sudt ca nam. Trong diéu kién thoi tiét Am wot, 4m
d6 tuong dbi cao (>=90%), c6 mua hoic c¢6 swong bao tir phong thich cang nhiéu
(Kim, 2016). Cac vét bénh mdi hinh thanh va phong thich cic bao tir méi trong
vong vai gio, kéo dai trong vai ngdy. Hau hét bao tir duwoc phong thich trong khodng
tir lac ntra dém dén e mit trdi moc (tir 2 - 6 gio sang) (Ou, 1985). Bao tir sau khi
dugc phong thich khoi vét bénh s& theo gio phat tan di, lan sang cc rudng lan can
hoic di rat xa tuy theo toc do gi6. Trong truong hop gié dimg nhu vao nhitng dém
c6 suong mu day, bao tr ndm bénh duoc lan ra cho cac bui lua chung quanh ciing
nhu roi xuéng cac 14 Iua bén dudi tan cua bui lua (Roumen, 1993; Kim, 2016).

2.1.6 Céc yéu td anh hwong dén sy phat sinh, phat trién bénh dao on

Nhiét ¢6, am d6 va anh sang 13 3 yéu t6 anh huong nhiéu nhat dén sy phat
sinh va phat trién bénh. Ngoai ra gi6 ciing giir vai trd quan trong.

* Nhiét d6: Bénh dao 6n trén lta co thé phat trién ¢ nhiét d6 8-37°C. Nhiét
d6 thich hop cho soi ndm P. oryzae phat trién 1a 28°C. Sy hinh thanh bao tir trong
moi truong nudi cay tir 10-35°C, nhung toi hao nhét 13 28°C. Bao tir khong nay
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mam & nhiét do 10-15°C va nay mam t6t nhat ¢ nhiét d6 25-30°C. Ty 1¢ phong
thich bao tir ting 1én khi am do twong ddi ting (Ou, 1985).

* Am d¢: La yéu t6 anh huong truc tiép dén su phat sinh bao tir, sy phong
thich va nay mam cta bao tir ndm P. oryzae déu can 4m d6 >90%. Vét bénh dao 6n
sinh nhiéu bao tir khi am d6 twong d6i cua khong khi dat tir 95% dén bdo hoa
100%. Piéu nay cho thay trong nhitng nim thoi tiét c6 swong mu day, troi 4m u
kéo dai, bénh dao on thudng dé phat sinh thanh dich hai ning (Kim, 2016).

Nhiét do va am do twong dbi ctia khong khi c6 anh hudng rat 16n dén s6 luong
bao tir nAm trong khong khi va su phét trién ctia bénh dao 6n. Am do khong khi
trung binh 95% va nhiét 6 trung binh 26-27°C 1a t6i vu cho sy xdm nhiém, hinh
thanh va phong thich bao tir. Néu bién d6 nhiét giita ngay va dém cao s& dé phat
sinh thanh dich (Castején-Muiioz , 2008).

* Anh sang: Lam tc ché sy phong thich va ndy mam cua bao tir nam P.
oryzae, bo tir nAm thuong phat tin vao ban dém hodc vao ban ngay lic anh sang
yéu, troi mua (Ou, 1985).

* Gi6: Trong cac yéu td thoi tiét thi gio cling c6 anh hudng quan trong dén
su phat trién ctia bénh dao 6n, gi6 cling co tiém nang lam gidam muc d§ nghiém
trong ctia bénh, ¢ thé bang cach giam ca sd bao tir dinh vao bé mit cay trong va
han ché d6 4m w6t trén bé mat 14 nén han ché nhiém bénh (Adachi, 1981). Taguchi
et al. (2014) nghién ctru nhan thay ap dung gi6 nhan tao tbc do tir 2,6 dén 7,3 m/s
trong vong 30 phiit vao hai thoi diém lic 11 gio dém va 4 gio sang lam giam dang
ké ti 1 bénh dao 6n 1a va dao 6n c6 bong, hiéu qua giam bénh tir gid cao hon ca
viéc viéc 4p dung thudc trir nAm héa hoc truyén théng. Tuy nhién, toc do gié thap
hon (tr 2,0-2,6 m/s) thi khong mang lai hi¢u qua va tdc d6 gi6 cao hon 7,3 m/s thi

hiéu qua nguoc tirc 1a 1am bénh cang tram trong hon.

* Po man: Hién chua tim thay bao cao vé anh huodng truc tiép cua d6 min
1€n su phat trién ndm bénh dao 6n diéu kién ngoai déng, tuy nhién mot s tai liéu
cho thay khi cdy 1aa bi man cam véi diéu kién man thi sitc dé khang tré nén kém
va do d6 dé nhidém dao 6n va c6 thé ning hon so véi dicu kién cay lua khong bi
stress man (Biru & Lang, 2003). Ngudng min cdy lta co thé chiu dyng & mot s6
gidng laa chdng chiu da dugc bao cao 1a tir 2-4%o, trén mirc nay thi anh hudng dén
qua trinh sinh 1y cdy lua ciing nhu kha ning chdng chiu véi cac loai dich hai néi

chung, bénh dao 6n noi riéng.
2.1.7 Bién phap quén ly bénh dao 6n
a) Bién phap canh tac



Pé phong trir tot bénh dao 6n, can thuc hién cac bién phap canh tac dung quy
trinh ngay tir khau chon gidng, 1am dét, gieo sa, quan 1y nudc dén bén phan va
phong trir dich hai (Pooja & Katoch, 2014; Kim, 2016). M6t sé luu ¥ dé 4p dung
bién phap canh tac hi¢u qua nhu sau:

+ Thoi vu: Thoi vu gieo trong ciing ¢6 anh hudng rd rét dén su phat trién
ctia bénh dao 6n (Prabhu & Morais, 1986). Thoi vu anh hudng dén sy phat sinh,
phat trién bénh, trong nhiéu truong hop, bénh tré nén tram trong hon c6 lién quan

dén nhiét 46, am d6 va diéu kién thoi tiét ctia timg mua vu canh tac (Kim, 2016).

+ Vé sinh déng rudng: v¢ sinh sach s&, don sach c¢d dai xung quanh bo rudng
trude khi gieo sa s& gop phan tiéu diét mam bénh luwu ton trong tu nhién (Hai, 2008;
Phén, 2010).

+ Lam dat: lam dat ky trudc khi gieo sa, ddm bao mat ruéng bang phang
gitip quan 1y nudc tét. Can luu y néu cé dich dao on can phai duy tri nuéc trong
rudng cho dén khi khéng ché dugc bénh (Hai, 2008).

+ Chon giéng: nén trong giéng khang bénh dao 6n nhu OM8595, OM9921,
OM9915...hodc cac gibng BC15, gibng BN-01, giéng Jasmine TP5-1 (duoc lai
tao tir gidng Amaroo nhap noi tir chau Uc va giong Jasmine 85-B3), ....Trong
truong hop khong chon duge gidng khang nén chon gidng it nhiém (Kim, 2016).
Khi tr@)ng cac giéng lua nhiém bénh, néu gap diéu kién thuén loi bénh s& phat trién
rat nang, con dbi voi nhitng giéng khang, cac vét bénh chi 1a nhitng chim nho i ti
khong phat trién rong ra dugc va anh huéng cua bénh dén ning suit khong déng
ké. Can luu ¥: nAm bénh dao 6n ciing thudng thay doi tinh doc va kha ning gay
bénh, nén mot sb giéng laa chi c6 thé khéng bénh trong vai nam roi lai bi nhiém
(Ou, 1985; Phén, 2010; Lan, 2016). Mit khac ndm giy bénh dao 6n ¢ rat nhiéu
dong, nén mot sb giong lua khang dugc & ving niy, nhung lai cé thé nhiém ¢ ving
khac. Mot s6 giéng lta co 1a xoe ngang thudng himg nhiéu bao tir cia ndm bénh
hon gidng lua co 14 dung (Kim, 2016).

+ Mat d¢ sa: Sy phat trién cua bénh dao 6n c6 lién quan chat ch€ véi mat
dd sa, cing mutrc d6 nhiém bénh ctia mot giéng lta nhung véi mat do sa khac nhau,
muc do bénh cling khac nhau, rudng sa cang day thi bénh cang nang (Kim, 2016).
Mat d6 khuyén céo trung binh 100-120 kg/ha (Lan va ctv., 2015). Khong nén sa
qua day, lta giap tan sém bénh dao 6n d& phat trién. Sa voi mat do hop 1y sé giup
ddng ruong thong thoang, giam am d6 dudi tan 1a laa, han ché su phét trién cua

nim gay bénh dao 6n cling nhu céc loai dich bénh khac (Hai, 2008).

+ Phan bén: bon phan hop 1y, can d6i N, P, K theo timg giai doan sinh
truong cua cdy lua, két hop bang so mau 1a. Phan dam c6 anh hudng quan trong
dén sy phat trién bénh, bon thira phan dam ludn gay ra tinh trang dé nhiém bénh
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dao 6n, bénh phat trién nhanh va nang hon so vdi viéc bon it dam, déng thoi rat
kho phong tri (Kim, 2016; Law et al., 2017).Khi c6 bénh xuat hién phai tam ngimng
bon thiic dam va tién hanh phun thudc phong trir. D4i v6i phan 1an: ving it phén
thi phan 1an anh hudng toi bénh khong 13, con & ving dat phén viée bon lan ciing
c6 tac dung han ché duogc bénh. Phan kali anh hudng dén bénh kha phuc tap co
lién quan dén phan dam. Néu bon dam vira phai (dudi 75 kg N/ha) thi kali giup
giam bénh dang ké, con néu bén dam cao (trén 150 kg N/ha) thi kali lam bénh niang
thém. Ngoai ra, Silic cling duoc ghi nhan 13 c6 anh huong dén su xuat hién va phat
trién bénh dang ké (Ou, 1985). Su twong quan giita ham lugng silica va ty 1é mic
bénh dugc nghién ciru trén cac gidng la khac nhau cho thay cdy trong c6 ham
lugng silic cao hon trong té bao thi nhiém bénh dao 6n nhe hon (Pooja & Katoch,
2014). Cac nghién ctru tién hanh tai Pai hoc Florida USA, cho thay viéc 4p dung
silica (xi silicat canxi) quan Iy dao 6n c6 hiéu qua cao hon so v6i chat diét nAm
(Benomyl) (Datnoff et al., 1997).

+ Quan 1y nude: can chi ¥ bién phap quan 1y nudc, gitr muc nude thich hop
cho ting giai doan sinh trudng phat trién clia cy laa. Tranh dé ruong kho can nudc
trong giai doan lua dé nhanh tich cuc. Khi xudt hién bénh dao on, rudng thiéu nuée
s& 1am bénh trAm trong hon rudng c6 nudce lién tuc. Vi khi thiéu nude 16p té bao
biéu bi cta cay lua co 10p silic mong hon nén ndm bénh dé tan cong hon.

+ Phong trir dich hai: cAn luu y 4p dung bién phap phong trir dich hai tong
hop (IPM). Nén tham dong thuong xuyén dé phat hién va phong tri kip thoi dich
hai, bdo dam cay lua sinh trudng khoé, suc dé khéng tdt sé chéng chiu bénh dao
on tot hon. Can két hop quan sat diéu kién thoi tiét va cac yéu tb lién quan dén sy
xuat hién bénh. Bénh dao on thuong phat trién manh lic trdi mat va am, dic biét
1a lac dém va sang sém c6 nhiéu suong mu.

Nhin chung, viéc ap dung bién phap canh tac tbt s& gitip han ché ndm bénh
dao 6n phat trién, 1am giam thiét hai vé nang suit va mang lai hi€u qua kinh té.
Tuy nhién, néu diéu kién thoi tiét bat loi cho cay tréng va thuan lgi cho mam bénh
phat trién thi cin két hop céc bién phap khéc, trong trudng hop bénh quéa ning (ap
luc mam bénh qua cao vuot ngudng gy hai) thi bién phap hoa hoc van duoc xem
1a giai phap t6i wu nhat dé phong trir bénh dao on.

b) Bién phap kich thich tinh khang bénh

Ngoai viéc str dung giéng khang, viéc xir 1y cac tac nhan kich khang c6 thé
gitip hoat hoa cac gen khang trong ciy tao ra co ché khang bénh chu dong cia
giong nhiém bénh. T4c nhan kich khang c6 thé 1a mot loai vi sinh vat khong gay
hai cho cay trong, mot tac nhan hoa hoc khong doc, khong phai 1a nhimg nong
dugc tri bénh cho cay. Spence et al., (2014) nghién ctru trén 11 ching vi khuan
phan 1ap tir dat trong lGa tai California, M§ nhan thay chung Pseudomonas EA0S
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trc ché gan 90% sy hinh thanh va phat trién ciia dia ap ndm P. oryzae dong thoi
kich thich tinh khang Iuu din (ISR) thong qua dan truyén tin hi¢u JA va ET gitp
giam s6 luong vét bénh hinh thanh.

Nghién ctru cia Phap (2013) cho thiy quan 1y bénh dao 6n bang cach st
dung chat kich khang (Biosar3) tir giai doan xir Iy hat gidng va phun chat kich
khang vao cac giai doan 20, 40 va 60 NSKS (giai doan c¢6 két hop phun thudc ngira
dao 6n cb bong) giup cdy lta ting kha ning khang bénh dao 6n, ty 18 va chi sb
bénh hién dién trén rudng thip co hiéu qua twong dwong véi nghiém thirc phun

thudc trir bénh bang thudc hoa hoc.

Thity va ctv. (2014) nghién ctru sir dung chat kich khang bénh dao 6n lta
béng dich trich thyuc vat trong diéu kién nha ludi cho théy ngam hat va 4o hat béng
dich trich co cit heo ndong d6 4% cho hiéu qua kich khang cao (>50%) va bén (kéo
dai dén 14 ngay sau khi l1ay bénh) so véi cac loai dich trich thyc vat khac (sdng
doi, co hoi...). Ngoai ra, Phén va ctv. (2016) cling da phan 1ap dugc bén ching vi
khuan Bacillus spp. ¢ kha nang kich khang cay lua & giai doan sinh truong sinh
dudng chdng lai bénh dao on lta do nim P. oryzae gy ra la: Bacillus — P78, -81,
-84 va B. amyloliquefaciens.

¢) Bién phap sinh hgc

Pé bao vé mua mang can duy tri va phét trién k¥ thuat canh tac lta theo
hudng an toan, bén vitng. Nén wu tién ap dung bién phap sinh hoc két hop véi cac
bién phap khac. M6t sé bién phéap sinh hoc di dugc nghién ciru va tng dung hiéu
qua phong tri bénh dao 6n nhu sau:

Gnanamanickam (2009) da phan 1ap chiing Pseudomonas fluorescens tir 1é
laa c6 kha ning ngan can su phat trién ctia nAm Magnaporthe grisea giy dao 6n 14
va ¢b 14 trén lta, dic biét dong P. fluorescens Pf7-14 c6 kha nang tiét khéng sinh

phenazine-1-carboxylic acid chong lai tac nhan ndm giy bénh dao 6n.

Zarandi et al. (2009) da tim ra chung Streptomyces sindeneusis 263 c6 kha
nang trc ché sy phat trién cia ndm P. oryzae trong diéu kién invitro va quan 1y tot
bénh dao 6n trong diéu kién nha luéi, lam giam di¢n tich 14 bi bénh con 0,5% so
v6i d6i chimg 8%. Tiép theo d6 Zarandi et al. (2013) ciing da phan lap duoc ching
xa khudn Streptomyces isolate 339 c6 d6i khang manh v6i niAm giy bénh dao on

(M. oryzae) trong diéu kién invitro.

Nghién ctru ctia Li et al. (2011) cho thay chung xa khuan S. globisporus JK-

1 c6 kha nang trc ché sy phdt trién sgi nam M. oryzae trong dieu kién invitro dong
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thoi cho hi€u qua giam bénh (88,3%) cao hon so voi thude hoa hoc tricyclazole
(79,4%) trong diéu kién nha ludi.

Spence et al. (2014) nghién ciru trén 11 ching vi khuan phan lap tir dat trong
lta tai California, My ghi nhan duoc chung Pseudomonas EA0S tic ché gan 90%

su hinh thanh va phat trién cta dia ap ndm P. oryzae.

Tuong & Em (2014) nghién ctru tim ra duoc 26 ching xa khuén, trong d6 3
chung xa khuan CT68, TV8 va ST9 c6 kha ning ddi khang v&i nAm P.oryzae giy
bénh dao on dong thoi co kha ning phan giai chitin cao trong diéu kién PTN.

Lan va ctv. (2016) d3 nghién ctu va dé xuat quy trinh st dung chung xa
khuan S28 dé phong tri bénh dao 6n lua § DPBSCL. Hi¢n nay, B mon Bao v¢ thuc
vat, Vién lta PBSCL ciing da san xuét thanh céng ché pham BC c6 thanh phan
(xa khuan Streptomyces sp. va vi khuan Bacillus sp.) dung tri bénh dao 6n hai lua.

Awla et al. (2017) d3 tim ra Streptomyces UPMRS4 c6 kha ning trc ché su
tang truong clia nAm P. oryzae trong diéu kién phong thi nghiém va c6 kha ning
ngin chin bénh dao 6n, kich thich ting trudng va ting ning suit lta trong diéu
kién nha ludi.

Prashant et al, (2018) nghién ctru kha ning Gng dung két hop giita
Trichoderma harzianum va Pseudomonas fluorescens dé phong trir bénh dao 6n
laa nhan thiy khi két hop xir Iy dong thoi 7. harzianum Th3 va P. fluorescens
RRb11 lam giam mirc d6 nghiém trong ciia bénh xudng 69,5% so vai déi chimg
khong duge diéu tri.

Nghién ciru ctia Yi Wei et al. (2020) cho thay c6 5 trong tong s6 82 chiing vi
khuan dugc phan 1ap tir ving dat nhiém min c6 kha ning e ché manh sy phat
trién cta soi ndm cua M. oryzae 13 B. safensis JLS5, P. koreensis JLSS, P.
saponiphila JLS10, S. rhizophila JLS11, va B. tequilensis JLS12. Hai chung JLS5
va JLS12 c6 tac dung trc ché manh sy ndy mam cia bao tir va kha nang gay bénh
ctia nAm dao On, c4 trong phong ngira va tri bénh.

Chen et al., (2021) da nghién ctru tng dung dong Bacillus velezensis ZW 10
trong diéu kién ngoai déng cho thiy kha ning trc ché hoat dong binh thuong cia
sgi nAm P. oryzae, lam han ché kha ning xam nhiém vao té bao biéu bi cua be 14
laa va c6 tac dung phong trir bénh dao 6n giéng nhu carbendazim. Do d6, ching
B. velezensis ZW10 c6 tiém niang duogc phat trién thanh thudc bao vé thuc vat sinh
hoc dé kiém soat sinh hoc bénh dao on.

d) Bién phap héa hoc

Cho dén thoi diém hién tai, viée viée kiém soét hoa hoc bénh dao 6n van
duogc st dung phd bién va cho hiéu qua cao nhat (Hirooka & Ishii, 2013; Lan va
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ctv., 2016). Mot s6 chat hoa hoc dé kiém soat bénh dao 6n la: 1) Carpropamid
(1999, chat trc ché sinh tong hop melanin); 2) Fenoxanil (2002, chit (rc ché sinh
téng hop melanin); 3) Tiadinil (2004, hoat hoa thuc vat). Gan déy, cac ché pham
nim thuwong mai dugc danh gia c6 hi€u qua cao trong di¢t trur ndm dao 6n nhu:
Rabicide (tetrachlorophthalide), Nativo (tebuconazole + trifloxystobin) va Score
(difenoconazole) (Usman et al., 2009). Tuy nhién, hau hét cac chét diét nAm dic
trj déu dugc khuyén cdo sir dung trong hdn hop hoic luan phién voi cac chat khac
do sy phat trién tinh khang cia mam bénh. Khi phat hién bénh trén dong ruéng can
tién hanh phun thudc sém va trir nhanh. Mdt sb thude duoce st dung hi¢u qua dé
phong tri bénh nhu: mot sd hoat chét c6 hiéu qua phong tri dao 6n nhu: don hoat
chat Tricyclazole (Beam 75WP), Isoprothiolane (Fuji-one 40EC); da hoat chat nhu
Azoxystrobin + Difenoconazole (Amistar Top 325SC); ...liéu luong theo khuyén
c4o cia nha san xuit. Tuy nhién, khong nén lam dung thudc bao vé thuc vat vi
tiém an nhiéu nhugc diém nhu gay ra su khang thudc, kho quan Iy mam bénh;
ngoai ra, lam dung thudc hoa hoc con gy mat can bang sinh thai, tich liiy nhiéu
ngudn bénh, 6 nhiém mai truong, anh huong dén stc khoe con nguoi, dong vat va
vi sinh vat (Pimentel et al., 1991, Komarek et al., 2010; Suprapta, 2012; Yoon et
al.,2013; Law et al., 2017).

2.2 XA KHUAN

Xa khuan (Actinomycetes) 1a mot nhom vi khuan that (Bacteria), Gram (+)
v6i thanh phan G+C trong DNA cao trén 55%. Phan 16n xa khudn hiéu khi, hoai
sinh, ¢6 cdu tao dang soi, phan nhanh (khuén ty) (Barka et al., 2016).

Xa khuén 1a mot trong nhitng vi sinh vat c6 rat it loai gay hai cay trong. Pic
tinh quan trong ¢ xa khuan 13 ¢6 kha ning tiét ra nhiéu enzyme va hop chét trao
d6i thir cap, dic biét san xuat khoang hai phan ba tong sé chat khang sinh (CKS)
c6 ngudn gdc tu nhién nén da va dang dugc tng dung rong rai trong nhiéu linh vuc
nhu y hoc, cong nghé thuc phidm va trong nong nghiép, dic biét trong phong trir
sinh hoc bénh ciy trong (Adegboye & Babalola, 2012).

2.2.1 Phén loai xa khuén

Theo Thanh va ctv. (2005) xa khuan (Actinomycetes) 1a mot nhom vi khuan
that (Eubacteria), cé cAu tao soi nhu nam, nhung lai c6 kich thuée va cAu tao gﬁn
gidng v6i vi khuan. Trudce day, xa khuan dugc xép chung nhom véi ndm do chiing
c¢6 hinh thtrc phat trién dang soi phan nhanh. Ngay nay, xa khan dugc xép vao
nhom vi khuan that do chiing c6 nhiéu dic diém giéng voi vi khuan va khac véi
nam nhu sau: (1) ¢ giai doan da bao va don bao; (2) kich thudc rat nho; (3) thé
nhan 14 nhan nguyén thily; (4) vach té bao khong chua celluloze hodc kitin; (5)
khoéng c6 gidi tinh va (6) song hoai sinh hoic ky sinh.
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Xa khuén (Actinomycetes) thuoc bd Actinomycetales, nganh Actinobacteria
(Chaudhary et al., 2013). Theo Garrity ef al. (2004) thi by Actinomycetales c6 38
ho, 142 chi va 1.591 loai. Trong do, chi Streptomyces thudc ho Streptomycetaceae
chiém sb lugng 16n (525 loai), ¢6 ¥ nghia quan trong vé hoat tinh sinh hoc ty nhién
va c6 gia tri thwong mai 16n thong qua san sinh cac san pham thir cip, dac biét 1a
khang sinh (Chaudhary et al., 2013).

2.2.2 Sw phén bd va vai tro ciia xa khuan trong tw nhién

Xa khuan phan bd rat rong rai trong dat, 14 quan thé vi sinh vat 16n nhét trong
16p dat mat va giam dan theo d6 sau cua dat (Chaudhary et al., 2013). Trong mdi
gam d4t n6i chung thudng c6 trén mot triéu xa khuan (tinh theo s khuan lac moc
trén mai trudng thach) (Diing va ctv., 2007). Su phan bd cta xa khuén trong dat
con phuy thudc vao pH dat (Hsu & Lockwood, 1975); xa khuan con c6 thé tdn tai
trong nhiéu moi trudng khac nhau, bao gdm ca tram tich dudi bién sau, chung hién
di¢n ca nhitng noi lanh gid nhu Antarctica hay nhitng noi khé han nhu sa mac
(Chaudhary et al., 2013). Su phan bd xa khuan trén toan thé gidi c6 thé 1a do su
san sinh bao tir cia chiing, ching c6 thé dé dang 1ay lan va do d6 c6 thé giai thich
su tdn tai cuia nd trong cac moi truong khac nhau. Mot s6 loai cua chi Streptomyces
da dugc phan 1ap tir cac bo phan thuc vat khac nhau nhu ré, cu, than, 14, va hat
(Hamedi & Mohammadipanah, 2015; Jog, 2014; Meij et al., 2017).

Hinh 2.4 Sy phan bb ciia xa khuin trong tu nhién (Meij ez al., 2017)
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Xa khuan c6 vai trd quan trong trong viéc hinh thanh dat va tao ra do phi
nhiéu cho dat. Tham gia tich cuc vao cac qua trinh chuyén hoa va phan giai cac
hop chét hiru co phtc tap nhu cellulose, chitin, lignin. Hau hét xa khuan c6 kha
nang hinh thanh chit khang sinh, ddy 1a dic diém quan trong nhét cua xa khuén,
Trong qué trinh trao d6i chat, xa khuan c6 thé sinh cac vitamin nhém B, axit hitu
co. Co kha nang sinh nhiéu loai men nhu: amylase, protease. Mot s6 loai c6 kha
nang hinh thanh chét kich thich tang truéng (Thanh va czv., 2005). Nhiéu nghién
ctru cho théy xa khuan, dic biét 1a chi Streptomycetes c6 kha nang kiém soat cac
tac nhan gdy bénh ciy trong nhu: Alternaria, Verticillium, Fusarium va
Macrophomina spp., Pyricularia oryzae, Xanthomonas oryzae... nhd tiét ra cac
chét khang ndm khéc nhau dic biét la CKS (Valois et al., 1996; Law et al., 2017).

2.2.3 Pic diém sinh hoc ciia xa khuan

Xa khuén c¢6 dic tinh hinh thai, sinh 1y va sinh hoa rat da dang (Kekuda et.
al., 2010). Vi xa khuan 13 vi sinh vat trung gian giira vi khuan va ndm nén c6 giai
doan ching & dang don bao ciing ¢6 khi ching ¢ dang soi, da bao. Soi ctia xa khuan
c¢6 dang xoén & ngon.

Nhin chung, xa khuin c6 nhiéu dic diém giéng vi khuan, xa khuén c6 kich
thudc té bao nho va thanh té bao khong chira cellulose hay chitin. Tuy nhién, xa
khuan ciing c¢6 nhiéu dic diém gidong ndm mébc nhu co hé soi (¢ xa khuan khong
c¢6 vach ngan) va khudn ty phan nhanh (Bergey et al., 1974). Gidng nhu vi khuan
Gram (+), nhan thudc loai don gian va khong c6 mang nhan (Dling va ctv., 2007).
Khuan lac thuong chic, xu xi, ¢b dang da, dang v6i, dang nhung to hay dang mang
déo. Khuan lac xa khudn c6 nhiéu mau sic khac nhau: d6, da cam, vang, nau, xam
trang v.v...ty thudc vao loai va diéu kién ngoai canh. Kich thuéc va hinh dang
ctia khuan lac c6 thé thay ddi tuy loai va ty vao diéu kién nudi cdy nhu: thanh
phan mdi trudng, nhiét ¢, am do, v.v...(Ha, 2008).

Theo Thanh va ctv. (2005), vach té bao xa khuan c6 thanh phan hoa hoc 1a
protein, lipid, mucopolysaccharide, ngoai ra con chira ca cac hgp chat phosphor va
axit teichoic, nhiu men va cic men ndy tham gia vao qua trinh trao dbi chat té
bao. Trong nguyén sinh chat ciia xa khuén ciing chtra mezoxom va céc thé 4n nhap
gdm céc hat polyphosphate: hinh cu, bat mau véi thuéc nhuém sudan III va cac
hat polysaccharide bat mau véi dung dich lugol.

Trén moi truong ddc, hé soi cia xa khuén phat trién thanh hai loai: (1) Loai
cim sdu vao moi trudng goi 1a hé soi co chat hay khudn ty co chat (substrate
mycelium) voi chirc nang cha yéu 1a dinh dudng va (ii) Loai phét trién trén bé mat
thach goi 1a hé s¢i khi sinh hay khuan ty khi sinh (aerial mycelium) véi chirc ning
cha yéu 14 sinh san (Barka et al., 2016). Khi nuéi cdy trong mdi truong dich thé,

xa khuan tao thanh dang bong, 1au rdi lang xudng d4y. Xa khuan phat trién khuan
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lac nho két hop v6i hé thong sgi phan nhanh chi sau 24-48 gid (Chaudhary et al.,
2013).

\ Su hinh thanh
Kh‘}@ ty vach ngan va
khi sinh phan chia NST
Bao tu
truong thanh
Céu trac sinh
san khuan ty
khi sinh Su phat tan
bao tir
Bao tir ty do
Tang Bio tir
truong moc mam
dinh
dudng
San xuat
khang sinh
Khuan ty
co chat

Hinh 2.5. Chu ky doi song va sy hinh thanh bao tir xa khuén (Barka et al., 2016)

Xa khuén tao thanh khuan ty co chét ca trong méi trudng nudi 1ong (ngap)
va moi truong nudi ran. Cac khuan ty co chat phat trién tir sy phat trién nhanh cua
cac bao tir nay mam. Khuan ty co chat phan nhanh thuong 1a don bao. Pudng kinh
khuan ty xa khuan thay d6i trong khoang tir 0,2— 1,0 pm dén 2-3 pm. Cac khuan
ty non va cac khuan ty c6 mang bao tir thuong 16n hon so véi cac khuan ty gia va
khong mang bao tir. Cac chudi bao tir giit vai trd quan trong trong phan loai xa
khuan. Céc bao tir c6 thé duge hinh thanh tir cac té bao don 1é hodc trong cac chudi
c6 d6 dai khac nhau. Trong mét sd truong hop, cac bao tir ¢6 thé dugc luu gitr ddc
biét trong céc tii nho goi 1a tai bao tur va phat tan ra bén ngoai. Ngoai ra, hinh thai
hoc ctia bao tir cling c6 thé duge str dung dé mé ta dic diém cac loai: ching c6 thé
¢4 bé mit min mang, xu xi, gai, long, hoac phan nhanh (Dietz & Mathews, 1971).

2.2.4 Cac yéu t6 anh huwéng dén sy phat trién ciia xa khuan

Nhiét d6 25-30°C va pH trung tinh (tir 6,8 — 8) 13 cac diéu kién t6i wu cho xa
khuan phat trién, diéu kién mai truong bat lgi xa khuan s& hinh thanh bao tir. Xa
khuan s& chét néu nhiét do vuot qua 80°C. Xa khuan thudc chi Streptomyces hiéu
khi, di dudng cac chit hitu co. Riéng xa khuan ua nhiét hay ua lanh c6 thé phat
trién & nhiét 46 cao hodc thip hon (Thanh va ctv., 2005).
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Sreevidya et al. ( 2016) nghién ctru 89 ching xa khuan dudi diéu kién in
vitro v in vivo nhén thiy tit ca cac chung co sy ting trudng tot & nhiét do tir 20°C
dén 40°C nhung khong thé phat trién & 50°C. Khoang pH thich hop tir 7-11, pH
t6i wu cho sy hinh thanh bao tir 1a pH = 9, xa khuan khong ting truong & pH = 5.
Chung ciing c¢6 kha ning chiu dung dugc mot s6 chat diét nAm nhu Bavistin nong
dd cao, chiu dugc chut it Thiram va Captan nhung khong chiu dugc voi Benlate
va Ridomil.

2.2.5 Mot s6 co ché xa khuan ddi khang v6i mam bénh

Xa khuan c6 kha ning kiém soat mam bénh trén cay trong bang nhiéu co ché
khac nhau nhu: kha nang ky sinh bao tir va soi nam, kha nang canh tranh, kha nang
tiét khang sinh, tiét enzyme phan giai va mot sd co ché khac (Lu et al., 2008;
Palaniyandi et al., 2013; Sreevidya et al., 2016; Thampi & Bhai, 2017). Xa khuan
6 thé ddi khang truc tiép v&i mam bénh thyuc vat, tiéu diét mam bénh thong qua
tiét khang sinh va cac enzyme phan hity vach té bao tac nhan gy bénh hodc gian
tiép 1am giam strc séng clia tic nhan gy bénh thong qua ky sinh 1én mam bénh,
hay han ché sy phat trién ciia mam bénh thong qua canh tranh vé dinh dudng va
noi cu tri (Zarandi et al., 2009; Palaniyandi et al., 2013). Céc co ché trén tac dong
tryc tiép 1én mot hodc nhiéu giai doan trong chu ky séng ctia mam bénh. Ngoai ra,
xa khuan ciing c6 thé gian tiép gitip ciy (rc ché mam bénh thong qua kha ning kich
thich ciy trong ting trudng (tiét IAA, tiét enzyme phan gidi phosphate), tiét
siderophore dé canh tranh sit voi tac nhan giy bénh dong thoi kich thich tinh khang
bénh chi dong trén ciy trong (Kim, 2001; Palaniyandi ef al., 2013).

2.2.5.1 Tiét chat khang sinh

Mot trong nhitng ddc diém quan trong nhét ctia xa khuan 13 kha ning hinh
thanh chat khang sinh (antibiotic) (Tanaka & Omura, 1993; Berdy, 2005; Diing va
ctv. (2007). Nhiéu khang sinh do xa khuan sinh ra c6 pho rong dé khang vi khuan
nhu: streptomycin, tetracycline,...; khang nim nhu: nystatin, Validamycin,...;
khang virus nhu: tunicamycin,...; khang ky sinh nhu: avermectin,... (Chaudhary
et al., 2013). Phan 16n khang sinh do xa khuan tiét ra thudc chi Streptomyces, vi
du: Penicillin dugc san sinh bdi Streptomyces lavendulae, Tetracycline dugc san
xuat boi Streptomyces aureofaciens, Phencomycin dugc san sinh boi Streptomyces
sp. Anderson & Wellington (2001) cho rang trong s6 10.000 hop chat c6 hoat tinh
khang khuan duoc san xuat béi vi sinh vat, trén 50% la tr xa khuin. Con
Chaudhary et al. (2013) va Ambarwati ez al. (2012) nhan thiy trong 8000 hop chat
trc ché vi sinh vat trong phong trir sinh hoc, ¢ 45,6% hop chat do Streptomyces
tiét ra, 21,5% do nam va 16,9% 1la do vi khuén.

17



2.2.5.2 Tiét enzyme

Theo Joo (2005) co ché chinh lién quan dén viéc kiém soat sinh hoc cac tac
nhan giy bénh cay trong 14 phan hiy vach té bao tic nhan giy bénh. Theo Diing
va ctv. (2007), vach té bao nim gay bénh thuc vat phan 16n c6 cu tao boi chitin
va glucan. Do 6, viéc xa khuan c6 thé san sinh cac enzyme phan hity vach té bao
nam bénh déng vai trd quan trong trong phong trir sinh hoc ddi véi cay trong.

% Enzyme chitinase

Chitin, hop chat cao phén tir lién két - (1,4)-N-acetyl-D-glucosamine, 13 mot
trong nhing polysaccharides tu nhién pho bién nhat. Chitin duoc phan b rong rai
trong ty nhién, dic biét 13 trong cu trac trong té vach t& bao nidm. Chitinase 1a
enzyme thily phan lién két glycoside xuc tac su phan huy cua chitin. Ching dugc
tao ra boi vi sinh vat, ndm, con trung, thuc vat va dong vat va ciing dugc tim théy
trong huyét thanh ngudi (Gohel, 2006).

Theo Agdour (2007), chitinase 1a glycosyl hydrolases, xtc tac thiy phan -
1,4-glycoside tir chudi cao phén tir ctia N-acetylglucosamine. Chat nén chinh cta
chitinase 1a chitin, mot dong phén cia B-1,4- lién két N- acetylglucosamine, 1a mot
polymer nhiéu thir hai sau cellulose. Enzyme chitinase dugc chia 1am hai loai
chinh: endochitinase cat chitin mot cach ngiu nhién bén trong té bao, tao ra cac
phén tr c6 trong lugng nhd ctia N-acetylglucosamine va exochitinases chia lam
hai nhom: chitobiosidases xuc tac phan cit chitin tao ra di- acetylchitobiose va 1,4-
B-N-acetylglucosaminidases xuc tic cit san pham oligo cua endochitinase tao ra
N-acetylglucosamine.

Prapagdee (2008) cho rang dic tinh khang ndm ctia xa khuéan c6 lién quan
dén viéc san xuat nhiéu hop chit chdng nam khac nhau, bao gém khang sinh va
cac enzyme thiy phan ngoai té bao nhu chitinase va p-1.3-glucanases... (Vi du
Streptomyces halstedii, S. griseus, va S. cavourensis SY224 c6 kha ning san xuat
chitinase khang nam hoat tinh cao). Streptomyces lydicus WYEC108 phan 1ap &
ving ré ¢ hiéu qua trong phong tri bénh thdi ré do Pythium ultimum vi né vira tiét
ra duogc chat khang nam, vira tiét duge chitinase phé huy vach té bao nAm (Yuan
& Crawford, 1995). Mahadevan et al., (1997) ciing nhan thay Streptomyces lydicus
WYEC108 c6 thé san sinh chitinase, ddng thoi phdi hop véi mot s6 khang sinh dé
diét nAm hai cay tréng. N6 duoc san xuét thuong mai dé kiém soat cac bénh cay
trong trong dat va trén bé mat 14 trong diéu kién nha kinh (Yuan & Crawford, 1995)
va tmg dung rong rii trong nong nghiép (Tokala ef al., 2002). Theo két qua nghién
ctru ctia Nagpure ef al. (2013) ching xa khuan Streptomyces sp. MT7 ¢6 kha ning
tiét ra cac enzyme quan trong nhu: chitinase, B-1,3-glucanase va protease. Vi vay,

chung Streptomyces sp. MT17 dugc xem nhu tdc nhan sinh hoc c6 hi¢u qua trong
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kiém soat mam bénh. Bén canh d6 két qua nghién ctru ctia Gobalakrishnan et al.
(2013), trong 5 chung xa khuan phén lap c6 kha niang khang bénh céy trong thi co
3 chung tiét enzyme chitinase 14 Streptomyces CAI-24, Streptomyces KAI-32 va
Streptomyces KAI-90.

% Enzyme B-1,3-glucanase

B-1,3-glucanase xuc tac thuy phéan lién két B-1,3-glucosidic trong p-1,3-
glucan, 13 thanh phan chinh ctia mang té bio nAm men, nam soi. B-1,3-glucanase
dugc phan bd rong trong cay trong, dong vat bién, ndm va vi khuan. Theo su phan
ky cua chudi axit amin, p-1,3-glucanase tir thuc vat duoc chia thanh glycosyl
hydrolase (GH) 17, trong khi cac enzyme cua vi khuin vdo nhém ho GHI16
(Henrissat, 1991; 1999).

B-1,3-glucanase dugc tong hop trong cdy trong giit vai trd trong bao vé thuc
vét chong lai tac nhan ndm bénh. Hién nay c6 nhiéu nghién ctru phan tich nAm men
va vach té bao ndm va img dung cac vi sinh vat san xuat f-1,3-glucanase hoat dong
nhu mot tic nhan kiém soat sinh hoc tiém ning chdng lai cac loai nAm giy bénh
trong noéng nghiép (Gacto et al. 2000). Theo két qua nghién ctru cia
Gobalakrishnan et al. (2011b), 5 chung xa khuan phan 1ap Streptomyces CAI-24,
Streptomyces CAI-121, Streptomyces CAI-127, Streptomyces KAI-32 va
Streptomyces KAI-90 c6 kha ning khang bénh ciy trong déu tiét B-1,3-glucanase.
Sreevidya ef al. ( 2016) nghién ctru nhan thiy 04 ching khuin SAI-13, SAI-29,
VAI-7 va VAI-40 d6i khang voi ndm bénh trén dau (chickpea) co kha ning san
xuat lipase, protease, chitinase (trir VAI-40) va B-1,3-glucanase.

2.2.5.3 Kich thich kha nang khiang bénh cua cay ky chi

Xa khuan c6 thé kich thich kha ning khang bénh cuia cay ky chil trong ca hai
trudong hop kich khang bénh luu din SAR va kich khang bénh cam ung thong qua
tin hiéu JA/ET (Jasmonic acid/ethylene) (Conn ef al., 2008). Su khai dau ciia con
duong JA/ET dan dén sy dé khang véi vi khudn gy bénh Erwinia carotovora
subsp. carotovora va cam ng SAR con dudng din dén sy dé khang v6i mam bénh
nam F. oxysporum (Conn et al., 2008). Mot bao cao khac cta Zhao et al. (2012)
cho thay Streptomyces bikiniensis HD-087 c6 thé kich thich tinh khang bénh luu
dan trong dua leo chdng lai bénh héo do F. oxysporum f.sp. cucumerinum. Xir 1y
trong moi truong canh tidc lam tang hoat dong cua peroxidase, phenylalanine
amoniac-lyase va B-1,3-glucanase trong 1a dua leo, dong thoi 1am ting luong chat
diép luc va duong (Zhao et al., 2012).
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2.2.6 Phwong phap phan loai xa khuin
2.2.6.1 Phén loai xa khuén theo phwong phap sinh hoc

Trong cac dac diém hoa phan loai xa khuan, thanh phén héa hoc cta thanh té
bao duoc coi 1a dic diém quan trong nhat. Bén canh d6 cac dic diém hoa phan loai
khac ciing rit quan trong nhu: thanh phan duong, loai acetyl, menaquinone,
phospholipids, acid béo va ty 1¢ G-C trong DNA ciing mang tinh dac trung cho
loai va ¢ y nghia quan trong trong phan loai xa khuan (Diing va ctv., 2007).

a) Pic diém hinh thai va nudi cay

Duya vao phuong phap phan loai xa khuan dic biét 1a chi Streptomyces cua
Shirling & Gottlieb (1966). Hai tic gia trén phan loai xa khuan dya vao cac dic
diém sau: dac diém nudi cdy cac ching xa khuan trén cac moi truong nudi cdy, dic
diém hinh thai (quan sat hinh dang cudng sinh bao tir, chudi bao tir va bao tir), kha
nang tiét melanin, kha ning dong héa cac ngudn carbon ctia cic chung xa khuan...

Pic diém hinh thai va tinh chat nudi cdy 12 mot trong nhing dic diém quan
trong dé xac dinh loai xa khudn. Pé cac chung xa khuan cin xic dinh loai biéu
hién ddy du cac dic diém, cac ching xa khuan cin dugc thuong xuyén nudi cay
trén cac moi truong dinh dudng khac nhau, trong diéu kién nhiét do va thoi gian
nhat dinh. Sau d6 tién hanh quan sat, chup anh va ghi nhén lai nhitng dic diém
hinh thai va tinh chit nudi cdy cua xa khuan dic biét 1a cudng sinh bao tir, hinh
dang va bé mit bao tu. Cuéng sinh bao tir xa khuan chia thanh ba nhém: nhém
cubng sinh bao tir thang va luon séng ky hiéu RF, nhom cubng sinh bao tir xoan
vangan ky hiéu 1a RA va nhom cudng sinh bao tir phat trién manh va xoan ky hiéu
1a S (Pridham et al., 2008). Chudi bao tir c6 cac dang: thang hay gon song ky hiéu
1a RF, hinh méc cau hay xoan khong hoan toan ky hiéu 1a RA va xoan 6c ky hiéu
1a S. Hinh dang bao tir duwoc quan sat duéi kinh hién vi dién tir c6 cac dang: dang
tron (nhén), dang gai, dang khéi u va dang co 16ng (Tresner et al., 1961).

Str dung ddc diém hinh thai va tinh chat nudi cdy dugc xem 1a thong tin co
ban dung trong phan loai xa khuan. Tuy nhién nhu ta di biét xa khuan thudng
khong bén virng vé mit di truyén, thuong xay ra sy sap xép lai trong phan tir DNA,
Trong cing mot lodi ¢ thé c6 biéu hién khac nhau vé hinh thai hay nhiing loai
khac nhau c6 thé c6 biéu hién giéng nhau vé mat hinh thai. Vi vay dé phan loai
chinh x4c xa khuan can c6 su két hop cac phuong phap phan loai khac nhu: sinh
1y, sinh hoa, sinh hoc phan ta.

b) Pic diém sinh 1y sinh hoa

Pé dinh danh dén loai xa khuan ngudi ta sir dung két hop cac dic diém sinh
ly, sinh hoa khac nhau nhu kha nang dong hoa cac ngudn cacbon, ngudn nito, nhu
cau cic chat dinh dudng va kha ning bién doi cac chat khac nhau nhd hé thong
enzyme. Nhu cdu vé oxy, ngudng pH thich hop, nhiét d6 tdi uu, kha ning chiu
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mudi va mot s6 yéu té khac ciia moi trudng, moéi quan hé v6i chat kim ham sinh
trudng va phat trién khac nhau va cac san pham trao doi chat dic trung khéac ciia
xa khuan. Theo Waskman (1961) xa khuan chi Streptomyces c6 kha nang tiét
khang sinh, vitamin va dic biét 1a kha ning tiét cic enzyme nhu: lipase, protease,
cellulase, chitinase. ... Pa phan cac dic diém sinh 1y sinh hoa va dic diém nudi cdy
dé bi thay d6i va c6 gia tri thap vé mat phan loai. Do tinh bién di cao va khong 6n
dinh cua xa khuan ma ngdy nay cic nguyén tic st dung cac dic diém sinh 1y sinh
hoa dé phan loai xa khuén ciing thay doi (Hopwood & Merric, 1997).

2.2.6.2 Phin loai xa khuin theo phwong phip sinh hoc phén tir

Hién nay phuong phéap phan loai xa khuéan ciing nhu vi khuan noi chung duoc
tién hanh duya trén so sanh trinh ty gen ma hoa cho phan tir 16s-rRNA két hop véi
cac dic diém phan loai khac dua vao phuong phap phan loai truyén théng. Cac nha
khoa hoc trén thé gidi déu chirmg minh muc do tuong dong vé trinh ty rRNA phan
anh mdi quan hé tién hoa gitra cac ca thé vi sinh vat. Hau hét cac loai vi sinh vat
trong sinh gidi déu sir dung cling mot cach téng hop protein nho vao cac riboxom.
Vi vy ngudi ta di tién hanh so sanh trinh tuy nucleotic ctia gen ma hoa rRNA ciia
cac vi sinh vat khac nhau dé xac dinh mdi quan hé giita chiing. Phan tir rRNA 13
phan tir Iy tudng cho cac nghién ctru vé tién hoa ctia vi sinh vat. Cu tric cia rRNA
thay doi rat cham theo thoi gian (cac gen ma hoa cho ching duoc bao ton rét tot
trong qua trinh tién hoa). Mic dit mang tinh 6n dinh cao, cac gen ma hoa cho rRNA
cling chtra nhitng viing 6n dinh thap, d& co su sai khac giita cac loai sinh vét khac
nhau. Dya vao nhitng ving 6n dinh trong gen ma hoa cho rRNA, cac nha khoa hoc
da thiét ké cac cap mdi dé co thé khéch dai toan bo chiéu dai cta gen, bao g6m ca
cac ving bién do6i. So sanh sy khic biét giita cac ving ndy, ngudi ta ¢ thé chi ra
cac su khac biét giira cac loai gan (Adhikari, 1993). Cac nha phan loai hoc thudng
ldy ngudng 98% trong do twong dong vé trinh ti 16s-rRNA dé phan biét hai loai
khac (Diing va ctv., 2002).

2.2.7 Ung dung ciia xa khuin trong bio vé thue vat
2.2.7.1 Ung dung trén thé giéi
Nghién ctru ctua El-Mehalawy et al., (2005) cho thiy cac ching xa khuan S.

graminofaciens, S. rochei, S. annulatus va S. gibsonii ¢ thé kiém soat nim
Cephalosporium maydis — tdc nhan gay bénh héo mudn ¢ ngd. Bonjar et al. (2006)
cho rang céc chung xa khuan ving ré va noi sinh trong cay trong c6 kha ning
phong trir sinh hoc cao d6i véi mot s6 bénh hai do ndm va vi khuan gay ra trén cay
trong. Rugthaworn ef al. (2007) nhan thay hai chung xa khuan SG4 va SG5 phan
lap tir dat co kha ning quan 1y tét bénh do ndm Fusarium sporotrichiodes,

Rhizoctonia solani va Sclerotium rolfsii gay thoi than, ré trén ca chua, 6t va dua
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leo nho san sinh enzymes chitinase cao dong thoi tiét khang sinh chdng lai ba loai

nam gay hai.

Lu et al. (2008) di chon duoc ching xa khuan Streptomyces Iydicus AO1 tir
ving ngoai 6 Bac Kinh — Trung Qudc c6 kha ning tiét khang sinh natamycin, c6
tac dung gy trc ché manh sy phat trién ctia 13 loai nAm gy bénh cay trong diéu
kién phong thi nghiém. Pong thoi thi nghiém nha luéi cho thdy hiéu qua kiém soat
nam mdc xam trén ca chua trong trong chau diéu kién nha ludi.

Ningthoujam et al. (2009) phan lap dugc 33 ching xa khuan tir cac hé sinh
thai khac nhau thdy rang 4 chung c6 kha ning quan 1y tét ndm Curvularia oryzae,
P. oryzae, Bipolaris oryzae gy hai trén 1da va Fusarium oxysporum giy bénh thoi
1é. Ca 4 ching déu san sinh chitinase phan hay vach t& bao mam bénh va hoa tan
lan gitp cay trong phat trién tot. Zarandi et al. (2009) cho rang, trong diéu kién
nha lu6i xt 1y Streptomyces sindeneusis & giai doan lua ba 14 mam gitp han ché
su gy hai cia ndm Magnaporthe grisea giy bénh dao on, giup lam giam dién tich
14 bi bénh. Tiép theo d6 Zarandi et al., (2013) ciing d3 phan 1ap dugc ching xa
khuan Streptomyces isolate 339 c6 d6i khang manh v&i ndm gay bénh dao 6n (M.
oryzae) trong diéu kién invitro. Nghién ctru ctia Li ef al. (2011) cho thdy chung xa
khuan S. globisporus JK-1 ¢6 kha ning ¢ ché sy phat trién soi ndm M. oryzae
trong diéu kién invitro déng thoi cho hiéu qua giam bénh cao hon so véi thude hoa
hoc tricyclazole trong diéu kién nha ludi. Gopalakrishnan ef al. (2011a) da phan
lap dugc 137 ching xa khuan tir 25 mau phan trin qué thay rang 79 chung c6 kha
ning quan ly bénh than trén lia mién (sorghum) do ndm Macrophomina
phaseolina gay ra. Kiém tra dic tinh sinh héa cta 8 ching khang nim manh thiy
rang cac chiing c6 kha ning san sinh chitinase, siderophore, protease, HCN tic ché
su phat trién mam bénh, dong thoi ca 8 ching déu tiét IAA gitp ciy ting trudong
manh. Gopalakrishnan et al. (2011b) phan lap 137 ching xa khuan tir phan trin
qué thiy rang 33 chung c6 kha ning d6i khang voi ndm Fusarium oxysporum f.sp.
cicero (FOC) gy bénh théi ré trén cdy ddu ga (chickpea). Ara ef al. (2012) phan
1ap duoc 90 dong xa khuan tir dat cho thay co 17 dong c6 kha ning trc ché su phat
trién nam Colletotrichum musae gay bénh than thu trén chudi. Tang & Niamsup
(2012) phan lap dugc dong xa khuan Streptomyces sp. P4 tir dat ving ré cdy dau
hoa (Sweet pea) thay rang c6 kha ning san sinh chitinase manh va quan 1y tot véi
nam Fusarium oxysporum f.sp. lycopersici gdy bénh héo vang trén ca chua. Sahaya
& Dhanaseeli (2012) thdy rang ching xa khuan Is dugc phan 1ap tir dat vuon co
kha nang quan 1y t6t ndm Rhizoctonia solani gdy bénh thdi ré trén cu cai.
Kunasakdakul ef al. (2012) phén lap dugc 11 dong xa khuan tir thue vat than thao
thdy rang ba dong KAE1, GAL1 va LEM1 c6 kha nang quén 1y t6t nam Fusarium
sp gdy bénh héo trén rau xa lach, ndm Choanephora sp. giy bénh thbi uét trén bap
cai va nam Alternaria brassicicola giy bénh dém 1 trén bap cai. Két qua nghién

22



ctru cua Srividya et al. (2012) thay rang chung xa khuan Streptomyces sp. 9p co
kha nang uc ché nhiéu mam bénh trén 6t nhu: Alternaria brassiceae OCA3,
Collectotrichum gleosporioides OGCI1, Rhizoctonia solani MTCC 4633 va
Phytophthora capsici bang cach tiét enzyme chitinase, B-1,3 glucanase, cellulase,
lipase va protease, dong thoi 1am ting ty 1é nay mam hat ot. Awla et al. (2017) da
tim ra Streptomyces UPMRS4 c6 kha ning e ché sy ting truong cua ndm P.
oryzae trong diéu kién phong thi nghiém va cé kha ning ngin chin bénh dao on,
kich thich ting trudng va ting ning suét lua trong diéu kién nha ludi.

2.2.7.2 Ung dung tai Viét Nam

Két qua nghién ciru ciia Chinh & Bang (2005) thiy rang 3 ching xa khuan
HDS8, H54 va HD58 phén 1ap tir dit ving ré ciy ca chua va dua hdu c6 kha ning
quan 1y hiéu qua bénh héo xanh trén ca chua va dua hau do Ralstonia
solanacearum giy ra. Hai chang HD54 va HD58 con tc ché manh voi ndm
Fusarium oxysporum giy bénh théi cd 1& & laa. An (2014) phan 1ap dugc 30 ching
xa khuan tur dat tréng rau tai huyén Can Giudc, Long An cho théy c6 6 chung doi
khang véi nam Pythium sp. Chung xa khuan A25 d6i khang manh dugc dinh danh
la loai Streptomyces pseudogriseolus. Tuong & Em (2014) phan 1ap dugc 260
chung xa khuan trén dat trong lta & mot sb tinh dong bang song Ctru Long thay
rang 26 chung c6 kha ning ddi khang tt voi nAm P. oryzae giy bénh dao 6n trén
laa. Ba chung CT68, TV8 va ST9 déu san sinh enzyme chitinase & murc do cao.
Anh (2015) phan 1ap dugc 80 chung xa khuan tai huyén Thoai Son, An Giang thay
rang 21 chung c6 kha nang ddi khang v6i nim P. oryzae giy bénh dao 6n trén lia.
Hai chung xa khuan PMB-40 va VKB-09 d6i khang manh v&i ndm P. oryzae duogc
chon dé khao sat co ché ddi khang cho thay ca hai chung xa khuan déu san sinh
enzyme cellulose va chitinase & mic d6 cao. Thuy va ctv. (2015) phan 1ap duogc
92 chung xa khuan tir rimg ngdp man Xuén Thuy, trong d6 c6 70 ching thudc chi
Streptomyces. Ching XT13-A-10 quan 1y t5t mam bénh do Escherichia coli,
Staphylococcus aureus, Saccharomyces cerevisiae va Fusarium oxysporum gay ra.
Lan va ctv. (2016) di tién hanh thi nghiém dong rudng & ving canh tac lia khong
bi nhiém min trong hai vu Pong Xuan 2014-2015 va He Thu 2015 tai céc tinh Can
Tho, Long An va Tra Vinh. Trong quy trinh quan 1y tong hop bénh dao 6n c6 ap
dung chiing xa khuan S28 gitp giam ti 1 bénh, chi s6 bénh dao 6n 14 va cb bong,
ddng thoi giam 3-4 dot phun thudc hoa hoc/vu.

2.3 TINH MAN VA ANH HUONG CUA MAN
2.3.1 Khai niém

Tinh man duoc dinh nghia nhu 13 su hién dién qua mic néng d6 mudi hoa
tan trong dat. Cac ion chinh cta dung dich mudi 1a: Na*, Ca2*, Mg?", Cl va SO4*.
Trong d6, NaCl 1a chu yéu (Yoshida, 1981). Pong bang song Ctru Long c6 khoang
1,8-2,1 triéu ha dit ty nhién chiu anh hudng man tap trung ¢ cac tinh Ca Mau, Bac
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Liéu, Bén Tre, Kién Giang, Tién Giang, Tra Vinh va Soc Trang (Cuc, 2014). Xam
nhap min do bién d6i khi hau dién bién ngay cang phirc tap tai cac tinh Pong bang
song Ciru Long. Tir nam 2013 - 2017, d6 mian trén cac cira séng gidp bién c6 xu
huéng gia ting va xdm nhap ngay cang sau vao ndi dong theo timg nam. Cuy thé,
nam 2013 c6 do man trung binh trén cac ctra song 14,4%o, ndm 2014 c6 dd man
14,3%0, nam 2015 d0 man 15,8%0, nam 2016 dd man 20,5%o, nam 2017 d0 man
16,2%o. Nam 2016, man xam nhap sém hon 2 thang so v&i nam 2015. Nam 2017,
man xam nhdp sém hon 1 - 1,5 thang so véi trung binh nhiéu nam.

2.3.2 Anh hwéng ciia min dén si sinh truéng ciy lia

Cay lua co thé chju duoc min & giai doan nay mam nhung man cam & giai
doan 1-2 14. Giai doan ma, dé nhanh va tuong khéi so khoi thi rit min cam
(Lauchli & Grattan, 2007). Nguoc lai, giai doan tré bong va chin thi cay it man
cam hon (Khan et al., 1997). Ngudng chong chiu NaCl cua cay laa 1a EC=4 dS/m
(Sathish ef al., 1997). Hau hét cac dinh nghia khac déu chip nhan dat man 1a dat
c6 @0 dan dién (EC) cao hon 4dS/m (2,56%o) (Biru & Lang, 2003).

Két qua nghién ctru ctia Grattan va ctv. (2002) thay rang & EC= 1,9 dS/m
(1,2%0) cay ma anh hudng dén su sinh truong va phat trién va dudi mac EC nay
thi khong anh huéng dén sy phat trién cay laa, & EC= 3 dS/m (1,9%o) cy laa non
bi chét 20%. Cay laa chéng chiu min bang co ché ngan min, giam hap thu Na* va
gia tang hap thu K* dé duy tri sy can bang K* - Na* tot trong chdi. Cay tich lity
Na* va CI tiry theo kha ning chéng chiu khi trong trong dung dich NaCl. Nong do
Na* va CI trong dét cao khong nhiing gy ra tinh trang thiéu nuéc ma con anh
hudng du thira ion. Sinh trudng cdy trong bi tc ché do anh hudng ciia ca Na* va
CI han ché sy hap thu céc ion khac va chat dinh dudng can thiét cho sinh trudng.
Pé phat trién trén dat nhi®m man va han ché anh huong ctia Na* va CI- thi ciy phai
phat trién co ché kiém soat man. Co ché chéng chiu man giup giam thiéu NaCl di
vao trong cdy va giam néng do mudi trong té bao chét (Lutts, 1996).

2.3.3 Sw thich nghi ciia xa khuan trong diéu kién min

Pa sb xa khuan sinh trudng t6t trong méi trudng chira it hon 2% mubi, nong
d6 cao hon c6 hai cho té bao. Nhung ciing c6 mot s6 xa khuan lai sinh truong tot
nhat trong moi truong chira tdi 30% mudi (Diing va ctv., 2007). Phan 16n xa khuan
chiu dugc nong d6 mudi NaCl 1én dén 8% (Sreevidya et al., 2016). Mot sb ching
xa khuan di dugce tim ra va c6 kha nang chiu man nhu: chung xa khuan F46 phan
lap tir rimg ngap man Can Gid c¢6 kha ning quan Iy mam bénh do ndm Fusarium
sp gdy ra phat trién tt trong diéu kién ndng d6 mudi 1% (Hong & Phuong, 2013);
cac chung Streptomyces 1a CAI-24, CAI-121, CAI-127, KAI-32 va KAI-90 dugc
phan 1ap tir phan trun qué c6 kha ning phét trién trong diéu kién man dén 6%
(Gopalakrishnan et al., 2013); hai ching xa khuan HN6 va NA1 duoc phan 1ap tr
dat co kha ning quan 1y bénh do ndm Fusarium oxysporum, Botryosphaeria
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dothidea, Phytophthora capsici va Sclerotium hydrophylum gay hai trén ciy trong
déu co6 kha ning sinh truong tét & ndng d6 mudi twong ddi cao tir 5-7% (Hién va
ctv., 2014); ching HT17.8 phan lap tir ¢t tai Thai Nguyén c6 kha nang sinh truéng
& nong do mudi tdi da 9% (Tuyén & Chinh, 2013); chung xa khudn bién VD111
c¢6 kha nang e ché vi khuan Gram dwong, Gram am, va nAm men c6 kha ning
sinh truong tot nhit & ndng d6 mubi tir 7-10% (Trang va ctv., 2014). Qua tham
khao tai liéu cho thdy, tiém niang chon dugc ching xa khuan chiu man dé tng dung
trong diéu kién canh tac lta (d6 man trung binh 0,2-0,4%) 1a rat 1on. Piéu quan
trong 1a chon ra dugc chung xa khuan vira thich nghi diéu kién man vira phong tri
hi€u qua bénh dao 6n hai lua.

2.3.4 Su thich nghi ciia nAm dao 6n trong di¢u kién min

Khi xAm nhiém vao cay lua, P. oryzae can dap ing mot loat cac loai stress
do mai truong (dudng, mudi) va co ché phong vé cua thuc vat. Phan ing oxy hoa
H>0: (oxidative burst) 1a mot co ché phong vé thuc vat chong lai sy xam nhiém
ctia nAm bénh véi sy tich tu H2O; tai ving xAm nhiém (Wojtaszek, 1997). Ngoai
ra, nam duoc tiép xuc voi n@)ng dd cao ctia mudi va cac chat khac do su tich tu cac
san pham thtr cip cua cdy. Sy mét cin bang tham thau bén trong té bao 1a mot
thach thirc 16n va mam bénh phai ty thich Gmg véi nhitng thay d6i nay dé tao diéu
kién cho sy xdm nhap thanh cong vao mo thuc vat. Cling giéng nhu cac vi sinh vat
khac, ndm P. oryzae c6 kha ning tich tu cic chat hoa tan trong té bao (vi du
glycerol) dé can bang ap suat thim thau bén trong va bén ngoai ma khong lam mat
can bang trong co thé (Burg & Ferraris, 2008).

2.4 KHAI QUAT PIEU KIEN KHi HAU VA BENH PAO ON TREN
LUA TAI BAC LIEU

Tinh Bac Liéu c¢6 223.823,75 ha dat nong nghiép gom trong lda, trong rimg,
nudi tom, lam mudi. Nhiét d6 khong khi trung binh 27,80°C; s6 gio nang binh quan
217,00 gio; lugng mua binh quan 157,90mm; do am khong khi trung binh
82%. Nhin chung, thoi tiét khi hau thuan loi cho canh tac lta, tuy nhién do khi hau
gan bién nén chiu anh hudng gié manh tir bién Pong, nhiét 46 mat mé va ¢ suong
mu nhiéu vao thoi gian tir thang 10 dén thang 11 duong lich. Day ciing 1a diéu kién
thuan lgi cho nAm dao 6n phat tan va lay lan gay hai ning trén khap cac ving trong
lua tai Bac Liéu.

Bénh dao 6n hai lua xuat hién va gay hai trén tat ca cac mua vy trén tir ndm 2016
dén 2021. Theo s6 liéu thong ké ctia chi cuc Trong trot va Bao vé thuc vat Bac Liéu
nam 2017, bénh dao 6n xuét hién gay hai trén la voi dién tich nhiém vu Dbong Xuan
la 55.000 ha (30.000 ha dao 6n 14, 25.000 ha dao 6n cd bong), vu He Thu 1a 70.000
ha (40.000 ha dao 6n 1a, 30.000 ha dao 6n cd bong). Liia vu mua: Pao 6n 14 phat
sinh 02 dot cao diém vao thang 9 va thang 11/2017, dién tich nhiém 80.000 ha.
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Nhin chung, theo s6 liéu théng ké dich hai hang nam cua chi cuc Tréng trot
va Bao vé thuc vat Bac Liéu cho théiy lta vu mua (lua tré)ng trén dat nudi tom) co6 dién
tich nhiém bénh dao 6n 16n nhét so véi cac vu con lai. Nguyén nhan 1 do ngudi dan
sir dung bién phéap hoé hoc c6 chon loc (hoat chét it doc) va s6 1an phun tuong ddi it
hon cac vu khac nhdm han ché thiét hai cho t6m nu6i. Mic khac, mot s6 giéng lha
ngan ngay c¢6 kha niang chiu man nhu OM5451, OM7347, OM11735... lai man cam
hon véi dao 6n khi tréng trén dat nhiém man. Ciing c6 noi bénh dao 6n qua nang va
mua vu bi mét trang. Phuong phép phong tri bénh dao on & khu vuc 1an can (trong laa
2 vu) dugc ndng dan st dung phé bién 12 thudc hod hoc, trong d6 hai loai Beam 75WP
va AmistarTop 325SC duoc nguoi dan dia phuong ap dung rong rai va hi€u qua.

2.5 PAC TINH GIONG LUA CHIU MAN OM11735

Gidng lta OM11735 duoc chon tir to hop lai IR64/Oryza rufipogon, do Bo
mon Di truyén va Chon gidng cay trong, Vién nghién ciru lia Pong Bang song
Citru Long. Gidng c6 thoi gian sinh truong 90 - 95 ngay (lua sa), 95-100 ngay (lta
cdy) chiéu cao cay 100 - 110 cm, kha ning d¢ nhanh kha; dang hinh dep, do cimg
cay cap 1; S6 bong/m?: 300-340 bong; sd hat chac/bong: 70-120 hat; Khdi lugng
nghin hat trung binh tir 26 - 27 gram. Ning suat vu Dong Xuan 6,0 - 8,0 tan/ha. Ty
1€ bac bung thép, hat gao dai hat >7 mm, thon dai dat ti€u chuan xuit khau. Ham
luong amylose 24 - 25%. Hoi nhiém ray ndu (cap 6), nhiém dao 6n cip 5 - 7. Gidng
c¢6 kha nang chiu man 3-4%.. Thich hop cho céc tiéu ving sinh thai & Dong Bang
song Ciru Long va viing nhiém min (Ngudn: Vién laa DPBSCL).
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CHUONG 3
PHUONG TIEN VA PHUONG PHAP
3.1 THOI GIAN VA PIA PIEM NGHIEN CUU

Luan an dugc thyc hién tr thang 10 nam 2015 dén thang 02 nam 2019 tai
B9 mon Bao vé thuc vat, khoa Nong nghiép, Truong Dai hoc Can Tho; khoa Nong
nghiép, Trudong Pai hoc Bac Liéu va rudng canh tac lua nhiém man tai huyén Héng
Dan, tinh Bac Liéu.

3.2 PHUONG TIEN NGHIEN CUU

3.2.1 Vat liéu thi nghiém

a) Ngudn nam bénh dao 6n: Thu thap mau bénh dao 6n trén rudng canh tac
laa bi nhiém min tai 4 tinh PBSCL (Bac Liéu, Ca Mau, Kién Giang va Hau Giang).

b) Ngudn xa khuin: Thu thap va phan 1ap tir dit ving ré cta cay lia trong
¢ vung d4t nhi®m min tai 6 tinh PBSCL (Bac Liéu, Ca Mau, Kién Giang, Hau
Giang, Soc Trang va Tra Vinh).

¢) Gidng lia: Giéng lta OM11735 (ngudn tir Vién lta PBSCL) duoc chon
lam gidng trong céac thi nghiém lay nhiém cic dong ndm dao on, déng thoi danh
gid kha niang phong tri bénh dao on ciia xa khuan tir nha ludi dén dong rudng.
Nguyén nhan: giéng c6 kha ning chiu man 3-4%o; nhiém dao 6n cap 5 - 7; thoi gian
sinh truong phu hop; sinh trueéng phat trién t6t trong diéu kién canh tac lua tom.

3.2.2. Cac loai mdi truwdng, héa chit sir dung trong nghién ctru

3.2.2.1 Nhém méi trwong phin 1ip, nudi cdy nim va xa khuan
(1) Mobi treong WA (Water-agar) (Atlas, 2010) dé phan lip nam.

Agar 20¢g
Nudc cat vira da 1.000 ml
pH 6,5-7

(2) Méi trueomg PDA (Potato dextrose agar) (Shurtleff and Averre, 1997) dé
nudi cdy nim.

Khoai tay 200 g
Duong dextrose 20¢g
Agar 20¢g
Nuéc cét vira dut 1.000 ml
pH 7,0
(3) Méi trromg Oatmeal agar (Kiister, 1959) gitip nim P. oryzae tao bao tir.
Oatmeal 20g
Agar 18 ¢
Nuéc cét vira dit 1.000 ml
pH 7-7,2
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(4) Mdi trwong Chitin Agar c6 diéu chinh (Hsu & Loockwood, 1975) dé phan

lap xa Khuén.
Agar
Chitin
K>HPO4
MgS0O4. SH>O
KH>PO4
FeSO4. TH.0
MnCl,
ZnS0O4. TH>0
Nudrc cét vira di
pH

khuan.
B0t dau nanh
D—-Manitol
Agar
Nudc cat vira du
pH

3.2.2.2 Nh6ém méi truwong sir dung khao sat dic diém hinh thai, nudi ciy

xa khuan trong thi nghiém dinh danh xa khuén
(6) Moi trueong ISP1 (Shirling & Gottlieb, 1966)
Tryptone
Yeast Extract
pH
Nudc cat
(7) Moi trueong ISP2 (Shurtleff & Averre, 1997)
Yeast extract
Malt extract
Glucose
Agar
Nudrc cat
pH
(8) Moi truong ISP3 (Kuster, 1959)
Oatmeal
Mudi A
Agar
Nudrc cat
pH
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20g
4g
0,7¢g
0,5¢g
03¢g
0,01 g
0,001 g
0,001 g

1.000 ml
8,0+ 0,2
(5) Méi truedomg MS (Mannitol-soya flour) (Hobbs ef al., 1989) dé nudi cay xa

20g
20g
20g

1.000 ml

7,0

5¢g
3g

18 ¢g
1000 ml
7

20g

1 ml
20g
1000 ml
7,2



(9) Moi trueong ISP4 (Atlas, 2010)
Tinh bot tan
K>HPO4
MgSO4. 7H,0
NaCl
(NHa4)2S04
CaCO;

Mudi A

Nudrc cét vira di
Agar

pH

(Mudi A: 1a dung dich ctia 3 mubi FeS04.7H20 (0,1 g), ZnSO4.7H20
(0,15 g) va MnCl>.4H,0 (0,1 g) pha trong 100 ml nudc cat thanh tring).

(10) Méi trwomg ISPS (Pridham & Lyons, 1961)
L - Asparagin
Glycerol
K>HPO4
Mudi A
Agar
Nuée cat
pH
(11) Méi trwomg ISP6 (Tresner & Danga, 1958)
Peptone
Yeast extract
FeC¢Hs07 .5H.0O
KH>PO4
NazS203
Agar
Nuée cat
pH

(12) Méi trwomg ISP7 (Shirling & Gottlieb, 1966)

Agar
Glycerol
L — tyrosine:

L — asparagine

K>HPO4
FeSO4. 7TH,O
NaCl

MgSO4. TH,O
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7-1,5

lg
10g
lg

1 ml
20g
1000 ml
7

20g
lg
0,5¢g
lg

0,08 g
20g
1000 ml
7

20g
15¢g
0,5¢g

lg
0,5¢g
0,01 g
0,5¢g
0,5¢g



Mubi A 1 ml

Nuée cat vira dit 1.000 ml
pH 7,2-74
(13) Méi trwomg tinh bt tan (xdc dinh enzyme amylase)
Tinh bdt tan 2g
Agar 18 ¢
Nudc cat 1000 ml
(14) Moi trwong thir hoat tinh enzyme protease
K2HPO4 1,5¢
MgS0O4.7H,0 0,5¢g
KCl 0,5¢g
FeSO4.7H20 0,01 g
Casein I5¢g
Mudi bién 2¢g
Agar 20¢g
Nuéc cat 1000 ml
pH 6,5

Khtr trung 1 atm/ 30 phut
Thuéc thir TCA: 10 g Trichloacetic acid + Nuwde cat 100 ml
(15) Méi trweong Tween 80 agar (Kumar et al., 2012) xac dinh enzyme lipase:

Petone 10 g
NacCl S5¢g
Twenn 80 10 ml
CaCl,.2H,0 0,1g
Nudc cat 1000ml
Agar 18 g
Nudc cat 1000 ml
pH 7

Dung dich Lugol (Neergaard & Ede, 1997):
2 g Potassium iodide (KI) + 1 g Iodine + 100 ml nudc cat
3.2.2.3 Hoba chat bao vé thuce vat: Beam 75WP (Hoat chét: Tricyclazole),
Amistar Top 325SC (Hoat chat: Azoxystrobin + Difenoconazole) va chat hd tro
bam dinh: Tween 20.

3.2.3 Dung cu va thiét bi sir dung trong nghién ctru

Tu cdy, tu thanh tring uét, ti thanh tring kho, kinh hién vi tuong phan pha
hiéu Olympus (model BX51N-33-PH), kinh hién vi soi ndi hiéu Olympus (model
SZ 2-ILST), may vi ly tam effendorft, can dién tur hi¢u Satorius, may do pH hiéu
Horiba, 10 vi song, t séiy, tu lanh, méy do OD, May doc am do (Riceter M411)...

30



3.3. NOI DUNG NGHIEN CUU

Pé dat duoc cac muc tiéu da dé ra, luan an da thuc hién cac noi dung nghién
ctru nhu sau:

Noi dung 1: Thu thap, phan 1ap va danh gia kha nang gay hai cua cac dong
nam P. oryzae gy bénh dao 6n trén laa ¢ ving dat nhiém min.

Noi dung 2: Thu thap, phan lap va danh gia kha ning ddi khang cta céc
chung xa khuan c6 ngudn gdc tir dat nhiém man, dbi voi nAm P. oryzae giy bénh
dao 6n ltia trong diéu kién phong thi nghiém.

Noi dung 3: Nghién ciru co ché c6 lién quan dén kha ning d6i khang cua
xa khuan nhu kha ning phan giai chitin, p-1,3-glucan.

Noi_dung 4: Dinh danh dén loai cac ching xa khuan c6 trién vong bang
phuong phap khao sat hinh thai va phuong phap sinh hoc phéan tir (giai trinh tu
gene 16S - rRNA).

Noi dung 5: Panh gid kha nang phong tri bénh dao 6n cua cac chung xa
khuan trong diéu kién nha ludi.

Noi dung 6: Danh gia kha nang phong tri bénh dao 6n cua cac chung xa
khuan trong diéu kién ngoai dong.

3.4. PHUONG PHAP NGHIEN CcUU

3.4.1 N¢i dung 1: Thu thip miu bénh, phin 1ap va danh gia kha niing
giy hai ciia cac dong nim P. oryzae giy bénh dao 6n hai lia

3.4.1.1 Thu thip miu bénh, phan lip nim va xac dinh nim P. oryzae
gay bénh dao 6n

a) Thoi gian thwe hién: tir thang 10/2015 dén thang 12/2015
b) Phwong phap

* Thu miu nam P. oryzae: Thu nhiing cay lua bi bénh dao 6n (giai doan tir
20 ngay dén chin stra) tréng trén dat nhiém man tai PBSCL. Cac miu bénh dao 6n
thu dugce cha yéu trén cic giéng lia OM canh tic trong mo hinh lta tom nhu
OMS5451, OM7347, OM11735, OM6976...6 cac tinh Bac Li€u, Ca Mau, Hau
Giang va Kién Giang. Chon ruong cé dién tich > 1.000 m?, cac rudng thu mau cach
nhau tir 1.000 m try 1én, mdi rudng thu tir 15-20 cay laa c6 bicu hién triéu ching
ciia bénh dao 6n. Mau bénh sau khi thu duoc dit trong cic ti nylon riéng biét
tuong g voi mdi rudng, dem vé phong thi nghiém va duoc phan 1ap ngay trong ngay
hoac ngay hom sau tai phong thi nghiém Bénh cay, B0 mon Bao vé thuc vat, Khoa
Nong nghiép, truong Pai hoc Can Tho.

* Phan lap nam P. oryzae theo phuong phap ciia Burgess ef al. (2009).
Buwéc 1: Chon vi tri mo 1a/c6 bong c6 vét bénh dao on, cat mot doan tai phan

tiép giap giita mo bénh va mo khoe va khir tring bé mit bang con 70°.
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Buwéc 2: Dung dung cu di khir tring cit moé bénh thanh nhimg méu cay nho
(dai khoang 5 mm).

Buwéc 3: Khir triung nhitng mau cdy nho nay bang con 70° trong 30 gidy, rira
lai v6i nude cat thanh tring va dé kho trén gidy thim vo tring.

Budrc 4: Tiép theo, chuyén nhitng miu nhé nay vao méi truong nghéo dinh
dudng Water agar. Dit dia ciy & nhiét o phong (28 + 2°C)

Budéc 5: Kiém tra dia ciy hang ngay, khi cc tin nam phat trién tir nhiing
mAu cdy, tach rong chung sang méi trudng PDA. Cudi cling, ciy truyén tir dinh
soi nam vao 6ng nghiém chira méi truong PDA dé mait nghiéng va trir nguon &
nhiét do tir 4-8°C.

* Xac dinh nAm P. oryzae dwa trén dic diém hinh thai

Céac dong ndm P. oryzae sau khi phan lap dugc cdy truyén trén méi truong
PDA dé quan sat dic diém khuan ty va quan sat dic diém bao tir hinh thanh duéi
kinh hién vi quang hoc. Tir @6 so sanh v6i nhimg dic diém hinh thai ctia tan nam,
khuan ty va bao tur ctia nam P. oryzae da dugc mo ta boi (Agrios, 2005; Chuma et
al., 2009; Zhang et al., 2014).

* Pt tén cac chiing nAm P. oryzae sau khi phan lap

Céac dong ndm P. oryzae sau khi phan lap duoc dit tén theo trinh tu: (1) Chir
viét tit ciia ndm bénh (Po - P. oryzae), (2) ma s6 mau (s6 thtr tu mau ndm duoc
phan 1ap tir mau bénh da thu thap) va (3) dia diém thu mau (CM - tinh Ca Mau).

3.4.1.2 Thi nghiém 1: Panh gia kha ning giy hai clia cic dong nim P.
oryzae phan lap trong diéu kién nha luéi

a) Thoi gian va dia diém
- Thoi gian: Tir thang 01/2016 dén thang 3/2016

- Pia diém: Phong thi nghiém Bénh cay va nha ludi thuoc B mon Bao vé
thuc vat, Khoa Nong nghiép, truong Pai hoc Can Tho.

b) Muc tiéu: Xéc dinh triéu chung bénh va kha nang gay hai cta cac dong
nam P. oryzae phan lap.

¢) Bo tri thi nghiém: thi nghiém dugc bé tri hoan toan ngau nhién 1 nhan
t6. SO nghiém thirc 14 s6 dong ndm phan 1ap (9 dong nam). Mdi nghiém thirc dugc
lap lai 5 lan, mdi lan 1ap lai 1a mot chau. Téng s6 c6 45 don vi thi nghiém tuong
duong 45 chau.

d) Cac buéc thuce hién

Bwéc 1: Chuan bi ngudn nim P. oryzae
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Nam P. oryzae duge nhan nudi trén moi trudng Oatmeal agar dit trong diéu
kién nhiét d6 phong (28 = 2°C) trong 6 ngdy, sau d6 chuyén nam sang diéu kién
sang toi xen ké (12 gid sang-12 gid t6i) lién tuc cho dén khi ndm tao bao tir. Cho
5 ml nudc cit thanh trung vao dia Petri, dung lam cao nhe bé mat sau do loc qua
hai 16p vai cotton nham loai bo sgi ndm, st dung bu@)ng dém dé dém bao tir; tir d6
tinh ra mat sb bao tir trong dung dich va diéu chinh vé& mat sd can sir dung 1a 10°
bao tir/ml.

Budéc 2: Chuin bi chiu va dat

+ Chau nhua dung trong thi nghiém c6 duong kinh 25 cm (dién tich bé mat
dat/chau tuong duong S=0,049 m?).

+ DAt thit bam nho, lam sach rac va toi xép, dem thanh trung trudce khi cho
vao chau (8 kg/chau).

+ Pha nudc mudi ndng d6 2%o(2 g/1) cho vao chau, ngam 24 gid, 1am nhuyén
dét, dé 6n dinh 1 tuan, chuan ECe cta dat trong chau lua trude khi gieo hat (ECe
khoang 3,12 mS/cm). Kiém tra ndng d¢6 mudi thudng xuyén va diéu chinh ¢ mirc
6n dinh 12 2%o.

Budée 3: Trong lia thi nghiém

+ Chuan bi cdy lua: hat giéng lta OM11735 duoc xit Iy v6i nude mudi 15%
(khoang 10-15 phuat). V6t bo cac hat lo lang, hat ndi va ldy cac hat gidng chim ria
lai bang nudc sach, sau d6 ngdm hat trong nudc sach 24 gid (thay nude va rira hat
mdi 6-8 gid 1 1an), sau d6 dem 0 48 gio cho hat nay mam. Gieo hat d nay mam
vao chau, mdi chau gieo10 hat.

+ Cong thirc phan bon: cac chau laa duoc tudi va giit myc nudc on dinh,
bon phan hoa hoc theo cong thirc 120N - 40P,0s - 00K20 (kg/ha) dé cay laa dé
nhiém bénh hon, tng véi 0,31g Urea (CO(NH2)2, 46% N) va 0,3 g Lan
(Ca(H2PO4)2 , 16% P20s) (Tran Vi Phén, 2010). Bon 16t toan bo phan lan,
phan Urea hoa tan vao nudc tudi vao 2 thoi diém 7 ngay va 12 ngay sau khi gieo.

Budc 4: Lay bénh nhan tao

Tién hanh 13y bénh nhan tao (LBNT) vao budi chiéu mat & thoi diém 18
ngay sau khi gieo laa (khi 14 tht 5 vira phat trién ddy di). Phun uét déu tan 13 voi
huyén phu bao tir nAm P. oryzae da chinh vé mat s6 10° bao tir/ml (lugng phun 10
ml/chau), c6 pha thém 0,01% Tween 20 nham gitp bao tir phan bd déu trong huyén
phu dong thoi 1am cho bao tir trii déu va bam dinh t6t hon trén bé mit 14. Cac chau
lua dugc dat trong phong U bénh (nhiét do 26°C, am do 96-98%) trong 24 gio, sau
d6 chuyén ra nha ludi c¢6 hé thong phun swong va che mat giam 50% anh sang dé
tao diéu kién cho nidm bénh phat trién. Khi c6 triéu chung bénh dao 6n xuét hién
trén 1 thi tién hanh ghi nhan chi tiéu.
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Budc 5: Ghi nhén chi tiéu

Tién hanh ghi nhan chi tiéu khi tri¢éu ching bénh dao 6n xuét hién (4 ngay
sau khi LBNT). Chi tiéu bénh dao 6n dugc danh gia trén 3 14 ngay dudi 14 trén
cung, danh gia 5 cay/chau, 1am diu 5 cay dé 1ay ¢ dinh. Ghi nhan chi tiéu ¢ 6 thoi
diém 14 4, 6, 8, 10, 12 va 14 ngay sau LBNT.

Cach léy chi tiéu: dém sb vét bénh dao 6n 14 theo tung nhom cép bénh dao
on cua Pinnschmidt ez al., (1993), déng thoi do chiéu dai va chiéu rong cua la, sau
d6 ap dung cong thirc tinh ty 18 dién tich 14 nhiém bénh va chi s6 bénh dao on.

Cép 1: chiéu dai vét bénh nho hon 3 mm, tmg v&i dién tich 13 2 mm? (sy).
Cép 2: chiéu dai vét bénh tir 3-5 mm, (mg voi dién tich 13 4,35 mm? (s2).
Cép 3: chiéu dai vét bénh tir 7-9 mm, Gmg v&i dién tich 13 9,49 mm? (ss).
Cép 4: chiéu dai vét bénh tir 13-17 mm, tmg vdi dién tich 13 20,66 mm? (ss).
Cép 5: chiéu dai vét bénh >17 mm, tng v&i dién tich 12 45 mm? (ss).

+ Ty 1¢ dién tich ld nhiém bénh (DTLNB) (%) (Pinnschmidt et al., 1993)

TLDTLNB = (Sb/S) x 100

Véi: Sb =73 (Soao+ Siar+ Szaz +....+ Ssas)
S =(axb)x 0,75 (Yoshida, 1981)

Trong d6: Sb: tong dién tich nhiém bénh trén 1a.
ai ... an: sO vét bénh & cép I,...,n
S: dién tich 14 (dai 14 x rong 14 x 0,75)
+ Chi sé6 bénh (CSB) (%) (Mc Kinney, 1923)

CSB (%) = [(a1 X1+ a2X3 + ... + an Xy)/PN]*100

Trong do6: a; ... an: s6 14 bénh & cép I,...,n
Xi... Xn: cép bénh 1, ...,n
P: tong sb 14 quan sat
N: cp bénh cao nhét

3.4.2 Nbi dung 2: Thu thip, phan 1ip va danh gia kha ning ddi khang
ciia cac chiing xa khuin chiu min cé ngudn goc tir dat trong hia nhiém miin
d6i véi nam P. oryzae giy bénh dao on hai lia

34



3.4.2.1 Thu thap va phan lap xa khuin

a) Thoi gian va dia diém: tir thang 10/2015 dén thang 12/2015 tai 06 tinh
DBSCL (Bac Liéu, Ca Mau, Hau Giang, Kién Giang, S6¢ Trang va Tra Vinh).

b) Phwong phap:

Buée 1: Thu méu dat:

Chon rudng lua trén dAt nhiém man vao giai doan tir ¢ nhanh dén trd, mdi
tinh chon 10 x4, mdi x3 chon 5 rudng, thu 5 diém/rudng theo dudng chéo goc. Mdi
diém chon 1 bui lua, day la cac bui lta phat trién binh thuong va khong nhiém
bénh. Tién hanh nhé buyi lta 1én khoi mat dat, sau d6 dung tay giii nhe phan dat
dinh trén bé mit r& lua. Cac miu dat duoc bao quan trong tai nylon riéng, ghi 1d
dia chi va dem vé phong thi nghiém dé phan lap.

Budc 2: Phan lap xa Khuén:

Qua trinh phan 1ap xa khuan duoc thuc hién theo phuwong phép cta Hsu &
Lockwood (1975) nhu sau:

- Can 4 gam dét + 40 ml nudc cit thanh tring cho vao dng Falcon.

- Lac trong 30 phut.

- Pha lodng & 4 ndng d6: 10!, 102, 107, 10,

- Rt 50 pl huyén phu dung dich dat ¢ ndng d6 10 va 10 cho vao dia Petri
chira méi truong Chitin Agar, mdi nong d¢ trai trong 2 dia. Cac dia Petri nay dugc
Ui trong 2-3 ngdy, sau d6 tach rong xa khuan trén méi trudng MS bang phuong
phap vach, sau d6 chon khuan lac don 1& cdy trit ngudn vao dng nghiém chira moi
truong MS d6 nghiéng, bao quan trong diéu kién 8°C.

3.4.2.2 Thi nghi¢m 2: Panh gia kha ning d6i khang ciia cic chiing xa
khuin déi véi nam P. oryzae trong diéu ki¢n phong thi nghiém

a) Thoi gian thuwe hién: tir thang 4/2016 dén thang 6/2016.

b) Muc tiéu: tuyén chon cac chiing xa khuan c6 kha nang ddi khang véi ndm
P. oryzae giy bénh dao 6n trong diéu kién phong thi nghiém.

¢) Phwong phap: gom 2 thi nghiém

+ Thi nghiém 2a: danh gia nhanh kha ning d6i khang cta cac ching xa
khuan phan lap dugc tir cac miu dat véi ndm P. oryzae voi 2 1an lap lai. Két qua
chon ra cac ching xa khuén thyc sy c¢6 kha nang d6i khang voi nim P. oryzae dé
thuc hién thi nghiém tiép theo (TN 2b).

+ Thi nghiém 2b: danh gia kha ning ddi khang ctia cac chung xa khuan duoc
chon ra tir thi nghiém 2a d6i véi dong ndm P. oryzae trong diéu kién PTN, lap lai

5 lan.
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+ B6 tri thi nghiém: ca 2 thi nghiém duoc thyc hién véi phuong phép giéng
nhau. Thi nghi¢m duoc b tri theo thé thirc hoan toan ngau nhién mot nhan td, sb
nghiém thic (NT) 1a sd chung xa khuan thi nghiém (TN). Nghiém thirc DC 1a
nghiém thirc chi ¢6 khoanh nAm ma khong c6 khoanh xa khuan.

d) Chuan bi thi nghiém

+ Ngudn ndm Pyricularia oryae: ddng ndim Po1-CM c6 tinh doc nhat (dugc
chon ra tur thi nghiém (1) dugc nudi trong dia Petri chita 10 ml méi truong PDA
trong khoang 6 ngay.

+ Ngudn xa khuén: cic chung xa khuan dugc nudi cy trong dia Petri khoang
6 ngay trén moi trudng MS. Sau d6, cho 5 ml nudc cat thanh tring vao dia, cao 1ay
khuan lac va thu thanh huyén phu xa khuan (HPXK). Thyc hién phuong phap pha
lodng, cha dém mat s6 xa khuan rdi chuyén vé huyén phu xa khuan v6i mat s6 can
dung 1a 108 cfu/ml.

e) Tién hanh thi nghiém
+ Dung dung cu duc ndm duc lay khoanh ndm c6 dudng kinh 5 mm tir dia
ngudn, chuyén vao tdm dia Petri chira 10 ml méi truong PDA.

+ Cho gidy tham thanh tring v6i duong kinh 5 mm vao huyén phu bao tir xa
khuan d3 chuén bi, lic déu rdi dung kep kéo cac mau gidy 1én thanh ong falcon dé
rdo. Sau d6, dung kep iy cac mau gidy dit vao dia Petri ¢6 chira 10 ml méi trudng
PDA, mdi dia dat 2 chung xa khuan d6i dién qua khoanh nim P. oryzae va cach
thanh dia 1 cm (Hinh 3.1).

+ Pia petri dugc dat trong diéu kién nhiét do phong (28 + 2°C) dé theo doi.

Hinh 3.1. Phuong phap danh gia khi ning d6i khang ciia xa khuin ddi véi
nam Pyricularia oryzae.
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f) Chi tiéu ghi nhan
+ Theo ddi va danh gia kha ning ddi khang cua cac chung xa khuan voi ndm
bang cach do ban kinh vong v6 khuan (BKVVK) & céc thoi diém 3, 5, 7 va 9 ngay
sau khi thi nghiém.
+ Tinh hiéu suat d6i khang (HSPK) ¢ cac thoi diém theo cong thic:
HSDK (%) = [(BKTNdc — BKTNxk)/BKTNdc] x 100%

Trong d6: BKTNdc: ban kinh tan nam phat trién vé phia d6i ching.
BKTNxk: ban kinh tan nAm phat trién vé phia xa khuan.

3.4.2.3 Thi nghiém 3: Khio sat kha niing ddi khang ciia cic chiing xa khuin
¢6 trién vong d6i véi nam P. oryzae trong diéu Kién cé bo sung mudi NaCl

a) Thoi gian thue hién: thang 7/2016 dén thang 8/2016.

b) Muc tiéu: tuyén chon cic ching xa khuin c6 kha ning d6i khang tot voi
nam P. oryzae gy bénh dao 6n trong diéu kién c6 bd sung mudi trén dia Petri.

¢) Bo tri thi nghiém: thi nghiém duoc bb tri theo kiéu hoan toan ngiu nhién
mot nhan t6 véi 5 1an l3p lai, mdi nghiém thirc 1a mot chiing xa khuén trién vong
(7 ching xa khuan duoc chon 1a S09-MTV, S09-MBL, S31-MCM, S17-MBL,
S18-MCM, S03-MST, S06-MBL).

d) Chuain bi thi nghi¢m: thyc hién giéng thi nghiém 2

e) Tién hanh thi nghiém

+ Dung dung cu duc ndm duc ldy khoanh ndm c6 dudng kinh 5 mm tir dia
ngudn, chuyén vao tdm dia Petri chira 10 ml méi truong PDA.

+ Cho gidy tham thanh tring v6i duong kinh 5 mm vao huyén phu bao tir xa
khuan d3 chuén bi, lic déu rdi dung kep kéo cac mau gidy 1én thanh ong falcon dé
rdo. Sau d6, dung kep iy cac mau gidy dit vao dia Petri ¢6 chira 10 ml méi trudng
PDA ¢6 b6 sung mudi NaCl (2g/l), mdi dia dit 2 ching xa khuan d6i dién qua
khoanh ndm P.oryzae va cach thanh dia 1 cm giéng nhu thi nghiém 2 (Hinh 3.1).

+ Dia Petri duoc dat trong diéu kién nhiét do phong (28 + 2°C) dé theo ddi.

f) Chi tiéu ghi nhan

+ Theo ddi va danh gia kha ning ddi khang cua cac chung xa khuan voi ndm
bang cach do ban kinh vong vo khuan & cac thoi diém 3, 5, 7, 9 va 11 ngay sau khi
thi nghiém.

+ Tinh hiéu suat d6i khang (HSPK): thuc hién gidng thi nghiém 2

37



3.4.2.4 Thi nghiém 4: Khio sat kha ning vrc ché bao tir nim P. oryzae
moc mam ciia cic chiing xa khuan trién vong

a) Thoi gian thwe hién: thang 9/2016 dén thang 10/2016

Muc tiéu thi nghiém: danh gia kha nang doi khang cua céc ching xa khuan
doi voi nam P. oryzae thong qua tre ché bao tir nam moc mam.

b) Bo tri thi nghiém: thi nghiém duoc bb tri theo thé thirc hoan toan ngau
nhién mot nhan t, 4 1an l3p lai, méi nghiém thtc 12 mot chiing xa khuén dung
trong thi nghiém va nghiém thirc d6i chimg 1a sir dung nudc cat thanh tring.

¢) Cac bude tién hanh:

Buéc 1: Nam P. oryzae duge nhan nudi trén dia Petri chira méi trudng
Oatmeal agar dit trong diéu kién nhiét d6 phong trong 7 ngay, sau d6 chuyén sang
diéu kién sang tdi xen ké lién tuc cho dén khi nAm tao bao tir. Cho 3 ml nudc cét
d3 thanh tring vao dia Petri cao thu huyén phu bao tir nAm. Dung lam dém hong
cau dém mat sb bao tir va diéu chinh vé dung dich huyén pht ndm v4i mat sé bao
t&r ndm can dung 1a 10° bao ta/ml.

Buwéc 2: Cac ching xa khuan (dwoc chon ra tir thi nghiém 2) dugc nudi
trong dia Petri chira 10 ml méi truong MS trong 6 ngay. Sau d6, cho 5 ml nude cat
thanh tring vao dia, roi thu thanh huyén phu xa khuan. Thuc hién phuong phap
pha lodng, cha dém mat sé xa khuan rdi chuyén vé huyén phi xa khuan v6i mat s6
can dung 13 10® cfu/ml.

Bwéc 3: Dung micropipet rat 500 pl huyén phu xa khuan va 500 ul huyén
pht bao tir ndm P. oryzae cho vao eppendorf. Nghiém thire d6i ching rat 500 pl
nudc cat thanh tring va 500 pl huyén phu bao tir ndm P. oryzae cho vao eppendorf.
Tat ca cac eppendorf déu dit trong diéu kién nhiét d6 phong.

d) Ghi nhén chi tiéu: dém s bao tr moc mam trén téng sb bao tir dém
duogc trén lam dém sau 6 gio, 12 gio va 24 gid sau thi nghi€ém (GSTN). Tinh ty 1€

bao tir nam moc mam theo cong thirc sau:
Téng s6 bao tlr moc mam

Ty 1& bao tir moc mam (%) =( ) X100%

Tong s6 bao tr quan sat
3.4.3 Noi dung 3: Nghién ciru co ché c6 lién quan dén kha niing ddi khang ciia
cac chiing xa khuan trién vong d6i véi nam P. oryzae.

- Thoi gian thyc hién: TUr thang 11/2016 dén thang 2/2017

- Pia diém: Phong thi nghiém Bénh cay thuoc B moén Bao vé Thuc vat,
truong Pai hoc Can Tho

* Thi nghi¢m 5: Khdo sdt khd ndng tiét enzyme chitinase phdn gidi chitin
ciia 03 chiing xa khuin S06-MBL, S09-MBL va S17-MBL
+ Muc tiéu: Tim hiéu co ché d6i khang ctia cac chung xa khuan thong qua
kha nang tiét enzyme chitinase phan giai chitin.
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Thi nghi¢m 5a: Khdo sdt khd néng tiét enzyme chitinase ciia cdc chiing

xa khudn trén méi truwong thach (dinh tinh)

+ B tri thi nghiém: thi nghiém dugc b tri hoan toan ngau nhién voi 5 lan
lap lai, mdi nghiém thirc 1a mot chiing xa khuén co trién vong. Thi nghiém thuc
hién theo phurong phap ctia (Dai et al., 2011; Nguyén Thi Ha, 2012).

+ Cac buéc thue hién:

Budc 1: Cac chung xa khuan dugc nudi ciy trong dia Petri chira moi trudng
MS trong 6 ngay. Sau d6 cho 5 ml nuéc cat thanh tring vao dia va cao cac bao tir
xa khuén tao thanh dung dich huyén phu xa khuan, loc qua vai loc dé thu duoc
huyén phti bao tir xa khuan gdc. Thyc hién phuong phép pha lodng, cha dém mat
s6 xa khuan trén moi truong MS va diéu chinh vé mat s can dung 1a 108 cfu/ml.

Budc 2: Xa khuan dugc ciy thanh 2 diém cach déu nhau trén dia Petri c6
chtra 10 ml mdi trudng chitin agar (chira 4% colloidal chitin), mdi diém 1a khoanh
gidy thim (chta 1 ching xa khuan) c6 duong kinh 5 mm dugc tim huyén phu xa
khuan mat s6 10® cfu/ml duoc chuan bi & trén dia Petri thi nghiém duoc dit ¢ diéu
kién nhiét d0 phong khoang 28°C.

Budc 3: Ghi nhén chi ti€éu: Po ban kinh vong phan vong phéan giai chitin &
cac thoi diém 1, 3, 5 va 7 ngdy sau b tri thi nghiém. O mdi thoi diém ghi nhan chi
tiéu tién hanh trang dia bang dung dich Lugol, d6 bé phan dung dich Lugol thira
va trang lai bé mit agar véi nudc cat thanh tring. Vong phan giai chitin chinh 14
ving khong bat mau thudc nhudém Lugol.

Thi nghiém _5b: Xdc dinh ham lwong enzyme chitinase tiét ra cia cdc

chiing xa khudn

+ B# tri thi nghi¢m: Thi nghiém dugc bé tri hoan toan ngau nhién véi 5 1an
lap lai, mdi nghiém thirc 1a mot ching xa khuén c6 trién vong. Thyuc hi¢n theo
phuong phép cta (Dai et al., 2011; Nguyén Thi Ha, 2012)

+ Céc budce thuce hién:

Buéc 1: Chuén bi dung dich huyén phu chitin 1%

Do chitin khong hoa tan trong nudc nén dé tién hanh xac dinh hoat tinh
enzyme chitinase can huyén phu hoa chitin. Ly 5 gam chitin hoa tan trong 50 ml
HCI dam dic. Khudy déu trong vong 3 phiit & 40°C. Sau d6 cho nudce cat lanh 5°C
tir tir tGi 500 ml, chitin s& tao huyén phii mau tring sita. Huyén phu s& duoc ly tim
(3500 vong/phiit trong 7 phut). Rira nude cit nhiéu 1an dé pH dat trung tinh, bao
quan huyén phu ¢ ti lanh nhiét 6 4°C.

Buéc 2: Chuin bi dung dich xa khuén chira enzyme chitinase

Nhing chiing xa khuan duoc nudi ciy trong méi truong MS trong 6 ngay,
xéac dinh mat sb va chuyén vé huyén phu bao tir xa khuan 1a 10 cfu/ml. Cho 2 ml
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huyén phu xa khuan da chuan bi bén trén vao trong binh tam gic chira 98 ml moi
truong ISP-4 16ng, sau d6 dem nudi lac & diéu kién nhiét do 28°C véi toc do 100
vong/phit trong 4 ngay. Tién hanh thu dich enzyme tho bang cach ly tim & téc do
4500 vong/phut trong 15 phut, 1y phan dich trong bén trén 14 dung dich xa khuan
c6 chtra enzyme chitinase.

Buéc 3: Xay dung dwong chuian N - acetyl - f - D — Glucosamine.

Chuan bi dung dich N — acetyl — p - D-Glucosamine chuan 10 pmol/ml: cin
chinh xac 0,0221g N - acetyl — B — D - Glucosamine, cho nuéc cat vao du 10 ml.

Duyng duong chuan biéu dién sy twong quan giita ndng do6 N — acetyl — p —
D - Glucosamine va gid tri OD bang cach tinh mat 46 quang (Delta OD) sau d6 vé
d6 thi duong chuan. Delta ODi = OD 6ng c¢6 nong do i glucosamin chuan - OD

6ng khong c6 glucosamin chuan. Trong d6 i= 1 dén 7

Bang 3.1 Xay dung duong chuin cho thi nghi¢m dinh hrong chitinase

Ong nghiém s 0o 1 2 3 4 5 6 7
Nong do N —acetyl-p—-D- 0 1 2 3 4 5 6 7
Glucosamine 10 upmol/ml

chuan (umol/ml)

Thé tich dung dichN —acetyl 0 0,1 02 03 04 05 06 0,7
— B - D- Glucosamine (ml)

Thé tich nuéc cat (ml) 1 09 08 0,7 06 05 04 03

DNS 1 1 1 1 11 1 1
Lac déu, dun cach thuy 5 phut

H20 (ml) 5 5 5 5 5 5 5 5

Lac déu, dé yén 5 phut va do OD ¢ budc séong 535 nm

Budc 4: Xac dinh hoat d§ enzyme chitinase.

Nguyén tic: Hoat d6 enzyme chitinase duoc xac dinh dua trén phuong phap
dinh lugng glucosamine trong qua trinh phan giai chitin. Lugng glucosamine tao
ra dugc x4c dinh theo phuong phép cta (Dai et al., 2011; Nguyén Thi Ha, 2012).

+ Tién hanh:

e Ddi v6i enzyme 1am thi nghiém: Chon cac dng c6 cung kich ¢&, cing d6
day. Cho vao dng nghiém hdn hop phan tmg gém: 1 ml huyén phu chitin 1% va 1
ml dich enzyme chitinase. Hon hop nay dugc u & 50°C trong vong 60 phit. Ngimg
phan tng bang 1 ml NaOH IN va dun séi cach thuy trong 5 phat. Ly tam 4000
vong/phit trong 5 phut dé thu dich ndi. Cho 1 ml dich néi va 1 ml DNS 1%, lic
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déu, dun so6i cach thuy trong 5 phut, 1am lanh nhanh trong bon lam lanh. Thém 5

ml nudc cat, lac déu va do OD véi budc song 535 nm.

e Pha thudc thir DNS: Dung dich acid 2-hyddroxy-3,5-dinitrobenzoic
(DNS): can 10 g DNS cho vio binh, bd sung 500 ml nudc cét, khudy déu. Thém
tir tir 150 ml dung dich NaOH (16 g NaOH trong 150 ml nudc cét), vira thém vira
khudy déu & nhiét d6 khong qua 50°C. Thém 300g Tartrat K Natri vao dung dich
trén, tiép tuc khqu déu & nhiét do trén, dé ngudi vé nhiét d6 phong, thém nudc
cat va khudy déu dé dugc 1000 ml dung dich. Bao quan trong chai nau c6 nap day.

Ghi nhén chi tiéu: Quan sat va do OD dich phan tng ¢ cac thoi diém 1, 3,
5 va 7 ngay sau bo tri thi nghiém.
Céach tinh: M6t don vi hoat tinh enzyme chitinase (dvht) 1a luong enzyme

can thiét dé giai phong 1 ug N — acetyl — p — D - Glucosamine (NAG) tir chitin
huyén phu trong thoi gian 1 phiit & nhiét 6 phan tmg (50°C).

x.n.V
Tong hoat tinh (IU/ml) =
t

Trong d6: x la ham lugng glucosamine (umol/ml) trong dich thi nghiém da
pha loang.

n: Hé s6 pha lodng
V: Thé tich dich mdi trudng nudi cay (ml)
t: Thoi gian phan ng (phut)
1 IU (Anson) = 1 micromol glucosamine/ml/phut
* Thi nghiém 6: Khdo sdt khd nang tiét enzyme p-1,3-glucanase phén giai
B-1,3-glucan ciia 03 chiing xa khudn S06-MBL, S09-MBL va S17-MBL
+ Muc tiéu: Tim hiéu co ché d6i khang ctia cac chung xa khuan thong qua
kha nang tiét B-1,3-glucanase phan giai p-1,3-glucan

Thi nghi¢m 6a: Khdo sdt kha néng tiét enzyme f-1,3-glucanase ciia cdc
chiing xa khudn trén méi trwong thach (dinh tinh)

+ B6 tri thi nghi¢ém: Thi nghiém duogc bd tri hoan toan ngiu nhién véi 5
lan 1ap lai, mdi nghiém thirc 1a mot ching xa khuén ¢6 trién vong. Thi nghiém theo
phuong phap cua Renwick et al., (1991).

+ Céc buée thwe hién:
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Buwéc 1: Chuan bi xa khuén: 03 ching xa khuan (S06-MBL, S09-MBL va
S17-MBL) duoc nudi cay trong méi trudng MS trong 6 ngay, xac dinh mat s va
chuyén vé huyén phu bao tir xa khuan can ding 1a 10% cfu/ml.

Buérc 2: Tién hanh thi nghi¢m: Dung kep chuyén dung cho cac khoanh gidy
tham c6 duong kinh 5 mm vao dung dich huyén phu xa khuan mat s6 10® cfu/ml.
Sau d6, dat cac khoanh gidy thdm 1én dia Petri c6 chira 10 ml méi trudng glucan
agar thanh 2 diém cach déu nhau. Mdi diém tuong ing 1 khoanh gidy tham chua
1 ching xa khuan. Sau dé, cac dia Petri thi nghiém duoc dit & diéu kién nhiét do
khoang 28°C. X4c dinh kha nang phan giai glucan & ting thoi diém ghi nhan chi
tiéu bang cach trang dung dich Congo—red 0,6% lén dia thach, 46 bo phan dung
dich Congo—red thira va trang bé mat agar lai véi nude.

Buéc 3: Ghi nhén chi tiéu: Do ban kinh viing khong bat mau thudc nhuém
Congo-red 1a vong phan giai p-1,3-glucan & cic thoi diém 10, 12 va 14 ngay sau
thi nghiém.

Thi nghiém 6b: Xdc dinh ham lwong enzyme f-1,3-glucanase tiét ra ciia

cdc chung xa khudn

+ Muc tiéu: Xac dinh ham lugng enzyme B-1,3-glucanase do cac ching xa

khuén tiét ra.

+ Phwong phap bo tri: Thi nghiém duoc dya theo phuong phap cia
Renwick ef al., (1991), b tri hoan toan ngiu nhién mot nhén 6, 3 nghiém thirc
voi 4 1an lap lai.

+ Cach thyc hién:
Buwéc 1: Chudn bi héa chit

Dung dich co chat nén 2% laminarin pha trong dung dich Na-acetate 0,2 (M)
(pH = 5,4). Dung dich NaOH 1N: 20g NaOH pha trong 500 ml H>O. Dung dich 2-
hydroxy-3,5-dinitrobenzoic acid (DNS): 10 g DNS cho vao binh, bo sung thém
300ml nuéc cét, khudy déu. Thém tir tir 400 ml dung dich NaOH 1N vao, vira thém
vira khudy déu ¢ nhiét d6 khong qua 50°C. Thém 300g Tartrat K Natri vao dung
dich trén, tiép tuc khudy déu, dé nguoi vé nhiét 46 phong, thém nude cat va khudy
déu dé dugc dung dich 1000ml. Bao quan trong chai nau c6 nap ddy. Dung dich
glucose ndng d6 1 mg/ml: Hoa tan 100mg glucose v4i 100ml nudc cat.
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Buéc 2: Xay dung duwong chuin Glucose
Bang 3.2 X4y dwng dwdng chuén cho thi nghiém dinh lwong f-1,3-glucanase

So thir tw cac ong

<

1 2 3 4 5 6
0 0,1 0,2 0,3 0,4 0,5 0,6

Nong do glucose

Dung dich glucose chuin
(mg/ml) 0 0,1 0,2 0,3 0,4 0,5 0,6

Dung dich laminarin 2% 0,1 0,1 0,1 0,1 0,1 0,1 0,1
Dung dich DNS (g/lit) 3 3 3 3 3 3 3

Nuge cat (ml) 109 08 07 06 05 04
Lac déu cac ong nghiém nay, dung gidy thiéc bit kin miéng 6ng nghiém, dem

dun cach thiy & 100°C trong 10 phat. Bé ngudi dén nhiét do phong bang cach
ngam trong chau nudc mat. Pem do OD trén may quang phd ¢ budc song 530nm.

V& d6 thi biéu dién sy bién thién mat do quang (AOD) theo lugng glucose
chuan ¢ cac 6ng. Sau do, tinh gia tri hé sé glucose trung binh (F):

F (mg/ml) = [(0,1/AODoy,1) + (0,2/AODop) +....+ (0,6/ AODos)]/6

Buwéc 3: Chudn bi dich enzyme thé

Huyén phu cac chung xa khuan dugc chudn bi twong tu nhu thi nghiém 10b.
Sau d6, cho 2ml huyén phu xa khuan di chuan bi vao trong binh tam giac (thé tich
250ml) chtra 98ml moéi trudng Czapek Dox c6 bo sung 1% laminarin (mdi truong
nudi dya theo Helmy et al.,, 2010). Sau d6 dem nudi lic & diéu kién nhiét do phong
v6i toe d6 100 vong/phut.

Thu dich trich: Xa khuén sau khi nuéi lic luge xa khuan qua vai lugc thanh
tring, sau d6 dem ly tim & téc d6 4500 vong/phit trong 15 phat, thu 1y phan dich
bén trén (binh BC khong c6 nudi lac xa khuan ciing duge thu dich méi trudng bang
cach tuong tu) vao cac thoi diém 3,5,7,9 ngay sau nudi l4c.

Buéc 4: Xdc dinh néng dé dwong khir ciia dich nuéi cdy xa khudn.

Chon cac dng nghiém c6 cung kich ¢&, cung do day. Hat 1ml dich enzyme
tho cho vao 6ng nghiém (6ng PC: hat 1ml nudc cét thanh tring), dé 6n dinh &
nhiét do 40°C trong 5 phut. Pong thoi song song d6 ciing dé dung dich 2%
laminarin 6n dinh & nhiét 6 40°C trong 5 phit. Sau d6 thém 0,1ml dung dich 2%
laminarin vao 6ng nghiém chtra dich enzyme tho va 6ng DC. Lic déu, dé phan ting
xay ra & 40°C trong 60 phat. Thém 3ml dung dich DNS vao mdi dng nghiém, lic
déu, dung gidy thiét bit kin miéng dng nghiém, dun cach thiy & 100°C trong 10

phut, dé ngudi vé nhiét do phong trong mot chau nudc mat. Do OD & budc song
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530nm cua cac dung dich. Dya theo dudng chuan cta glucose tinh duoc néng do
glucose ctia mau thi nghiém.

Tinh két qua hoat tinh enzyme: Mdt don vi (IU/ml) hoat dong endoglucanase
duogc dinh nghia 14 luong enzyme can thiét dé giai phong 1pmol glucose mdi phut
trong diéu kién thir nghiém.

HT (IU/ml) = AOD mauphantich * F * (1.000/180) * (1/t) * (1/v)
Trong do6:

F: gid tri hé sé glucose trung binh (mg/ml)

AOD wméu phn tich = OD éng 6 dich enzyme thé — OD éng déi chimg
1000: hé s6 chuyén doi mg thanh ug

180: trong lwong phan tir ciia glucose, doi tir ug sang umol
t: thoi gian phan ung (60 phut)
v: thé tich dung dich enzyme (Iml)

3.4.4 Noi dung 4: Pinh danh dén loai cic chiing xa khuén c6 trién vong
trong phong tri bénh dao 6n hai lia viing dat nhiém min
3.4.4.1. Nghién ciru dic diém sinh hoc
- Thoi gian thyc hién: Tl thang 2/2017 dén thang 6/2017

- Pia diém: Phong thi nghiém Bénh cay, bo mon Bao v¢ thuc vat, khoa
Nong nghiép, trudng dai hoc Can Tho

a) Thi nghiém 7: Khdo sdt ddc diém nudi cdy cua xa khudn

+ Muc tiéu thi nghiém: Xac dinh mau sac cua khuan ty khi sinh, khuan ty
co chat va mau sac cia sac to hoa tan cua xa khuan thi nghiém.

+ B0 tri thi nghiém: thi nghi¢m duogc b tri hoan toan ngau nhién trén 4 loai
moi truong ISP (International Streptomyces Project) gom ISP2, ISP3, ISP4, ISP
voi 5 lan lip lai, mdi nghiém thirc 12 mot chung xa khuén

+Cach thye hién:

Chuén bi nguén xa khuén: cac chung xa khuan nguén duoc nudi trén moi
truong MS, sau 7 ngdy bat dau BTTN.

D6 10 ml mai truong (gdm 4 loai ISP2, ISP3, ISP4, ISP5) vao dia Petri da
dugc sdy va mdi loai moi trudng co 5 dia twong Gng v6i 5 1an lap lai cia mot
nghiém thue.

Ciy truyén xa khuan ngudn qua timg loai méi trudng dugce chuan bi trong
dia petri. Sau khi vach xa khudn xong thi dit dia petri trong diéu kién nhiét do
phong (28-30°C) va dé riéng timg dia.
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+ Chi tiéu theo ddi: Sau 7 ngiy nudi xa khuan trén cac loai méi trudng, quan
sat, ghi nhan két qua va chup hinh. LAy chi tiéu dwa theo phuong phap ciia Shirling
& Gottlieb (1966) va trén bang mau ctua Tresner & Backus (1961).

Mau séic ctia khuédn ty khi sinh (mit trén dia Petri) dugc thé hién qua: nhom
trang, nhom xam, nhom d6, nhoém vang, nhom xanh (Tresner & Backus, 1963).

Mau sic cta khuan ty co chat (mit dudi dia Petri): quan sat mau sac khuan
lac cta xa khuin & mit sau dia Petri. Ghi nhan cac mau: vang nau, vang nau anh
d6 hodc da cam, vang nau anh xanh da troi hodc tim, vang nau 1an xanh 14 cay
(Shirling & Gottlieb, 1966).

Séc t6 hoa tan vao méi truong c6 cac mau: do, vang, xanh, tim... (Shirling
& Gottlieb, 1966).

b) Thi nghi¢m 8: Khdo sdt dic diém hinh thdi ciia xa khudn

+ Muc tiéu thi nghiém: Nham xac dinh hinh dang cua cuong sinh bao tu,
chudi bao tir va bé mit bao tir ctia xa khuan dudi kinh hién vi quang hoc va kinh
hién vi di¢n tir. Tur d6, lam co s& cho viéc phan loai xa khuan.

+ B tri thi nghiém: thi nghiém dugc bd tri hoan toan ngiu nhién véi 5 lan
lap lai, mdi nghiém thirc 12 mot ching xa khuén.

+ Cach thwe hién: thi nghiém duoc tién hanh dua trén phuong phap cua
Dietz & Mathews (1971):

Nuéi cac chiung xa khudn trén méi truong MS, sau 6 ngay bat dau bd tri thi
nghiém (BTTN). Chuan bi dia c6 16t san gidy tham, dit que tim 1én va dé lam 1én
trén que tam (tat ca dung cu déu dugc thanh tring trudc). Cat moi truong MS thanh
tung miéng hinh vuéng c6 canh 1a 1 cm roi sau d6 dit trén lam. Sau do, vach xa
khuan 1én moéi truong roi day lame lai. Mdi chung xa khuan tién hanh trén 5 dia.
Thém 1 ml nuéc cit thanh trung vao giéy thdm. Sau do dé trong diéu kién nhiét do
28 £ 2°C va chiéu 12 gid sang két hop voi 12 gid tdi xen k& nhau. Trong qua trinh
nudi lam can thuong xuyén thém nudc cit thanh trung dé tao d6 Am cho xa khuén
phat trién.

+ Chi tiéu theo ddi: sau 7 ngay thi quan sat cudng sinh bao tir va chudi bao
tir bang kinh hién vi quang hoc & vat kinh 100X. Quan sat bé mat bao tir bang kinh
hién vi dién tir quét (SEM) tai phong thi nghiém Chuyén sau — Dai hoc Can Tho.
Chup hinh va ghi nhan két qua theo dénh gia ctia Tresner et al., (1961):

- Hinh dang cudng sinh bao tir va chudi bao tir: dugc ky hiéu R (thang), RF
(thang hay hoi luon séng), RA (hinh méc cau hay xoan khong hoan toan), S (dang
xoan 10 xo hay xo4n hoan toan), SRF (dang xoan lugn séng), SRA (dang xoin c6
moc cau).

- B& mit bao tir: B&é mit cta khuan ty khi sinh c6 bao tir dwgc phu platin
trong 30 gidy sau d6 quan sat va chup anh dudi kinh hién vi quét dé xac dinh dic
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diém bé mit bao tir: Sm (smooth - tron nhén), sp (spine - gai), wa (wavy - xu xi),
ru (rumple -nép nhin).

¢) Thi nghi¢m 9: Sw hinh thanh sic té melanin

+ B6 tri thi nghiém: thi nghiém duoc bd tri hoan toan ngiu nhién vai 5 lan
l3p lai & mdi nghiém thirc, mdi nghiém thuc 1a 1 ching xa khuén.

+ Cach thuwe hién: thi nghiém duoc tién hanh dwa vao phuong phap cia
Tresner & Danga (1958):

Chuan bi ngudn xa khuan: nudi cac ching xa khuan ngudn trén méi truong
MS, sau 7 ngay bit ddu BTTN. P6 10 ml méi trudng vao dia petri dd sdy. Sau d6
vach xa khuén nguén dd chuén bi 1én moi truong ISP6. Dat dia trong nhiét do
phong, dé cac dia riéng biét nhau.

+ Chi tiéu theo ddi: quan sat mau ctia moi truong & thoi diém 2, 4 va 6
NSTN. Néu chung xa khuan c6 tao melanin thi mau ctia moi trudng s& chuyén tir
mau vang sang mau nau ddm cho dén mau den (Shirling & Gottlieb, 1966).

d) Thi nghi¢m 10: Khdo sdt kha néing chiu mudi ciia cdc chiing xa khudn

+ Muc tiéu thi nghiém: Nham dénh gia kha ning sinh truéng va phat trién
ctia cac ching xa khuan & cac nong d6 mudi khac nhau. Tir d6, xac dinh khoang
ndéng d6 mubi thich hop cho sy sinh trudng va phat trién ciia cac chung xa khuan.

Cich thue hién: Thi nghiém bd tri hoan toan ngau nhién véi 5 1an lap lai &
mdi nghiém thtrc. Thi nghiém dugc thuc hién va 14y chi tiéu dua theo phuong phap
cua Bui Thi Ha (2008).

« Chuan bj ngudn xa khuan: Xa khuan duoc nudi trén moi truong MS sau 7
ngay thi tién hanh thi nghiém.

« D6 10ml mdi truong ISP1 c6 bo sung n6ng do mudi NaCl 0,3,4,5,6,7,
8 va 9%) vao dia Petri.

« Vach xa khuén trén moi truong da chuan bi. it cac dia riéng biét nhau &
nhiét d0 phong.

Chi tiéu ghi nhan: Sau 7 ngay, ghi nhan khoang nong do mudi cao nhat
ma cac ching xa khuan c6 thé sinh trudng va phat trién. Ghi nhan dua vao su sinh
truong va phat trién cia KTCC va KTKS qua 4 cap do:

*  Kém (-): Khong c6 su sinh truéng trén moi trudong.
«  Trung binh (+): KTCC sinh truéng yéu va khong c6 sy hinh thanh KTKS.
* Manh (++): KTCC sinh truong trung binh va khong ¢6 sy hinh thanh KTKS.

« Rét manh (+++): ¢ su sinh truong tot cia KTKS va phat trién tot cia KTCC.
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e) Thi nghiém 11: Khdo sdt khd ning tiét enzyme protease, amylase, va
lipase ciia xa khudn

B tri thi nghiém: thi nghiém dugc bé tri hoan toan ngiu nhién véi 5 1an lap
lai, mdi nghiém thirc 1a 1 chung xa khuén (thyc hién tuong tu & cdc moi truong).

Cach thye hién: Thi nghiém khao sat kha ning tiét enzyme amylase dya trén
phuong phéap cua Santos et al. (2012), enzyme protease dya theo phuong phép cua
Mitra & Chakrabartty (2005) va enzyme lipase dua vao phuong phap cua Ertugrul
et al. (2007).

Chuan bi ngudn xa khuan: nudi cac ching xa khuan ngudn trén moi truong
MS, sau 7 ngay bat dau BTTN.

+ Cho 4 ml nuéc cat thanh tring vao mdi dia xa khuan ngudn dé thu hoach
dugc huyén phu xa khuan. Thyc hién phuong phap pha lodng, cha dém mat s6 xa
khuan rdi pha lodng vé mat s6 108 cfu/ml.

+ Nhung cac khoanh gidy thdm di dugc thanh tring vao huyén phu xa
khuan rdi dit khoanh gidy tham 1én dia Petri di chira sdn 10 ml méi trudng tng
véi cac loai enzyme can khao sat (méi truong tinh bot dé khdo sat enzyme amylase,
moi trudng thir hoat tinh enzyme protease dé khao sit enzyme protease va moi
truong Tween 80 agar dé khao sat enzyme lipase). Trén mdi dia Petri dat 3 khoanh
gidy tham (ban kinh 5 mm) cé tam huyén phu cia mét ching xa khuan.

Chi tiéu theo doi: do ban kinh vong phan giai tinh bot, protein va lipid vao
cac thoi diém 3, 5 va 7 ngay sau khi BTTN. Ghi nhan két qua dua trén nguyén tic:

+ Khi tinh bdt gap thudc thir lugol s& bat mau xanh dam. Do d6, khi nhuém
mai trudng tinh bot tan bang thude thir lugol néu xa khuan c6 kha ning sinh ra
enzyme amylase s& lam cho mdi truong khong dn mau (trong sudt). Nguoc lai, xa
khuan khong c6 kha ning tiét enzyme amylase moi truong sé c6 mau xanh dam (do
cd tinh bat).

+ Khi ¢6 sy hién dién cua thude thir TCA 10% s& 1am cho méi truong tia mau
trang dyc. Do d6, néu xa khuan tiét enzyme protease phan giai protein moi trudng
thudc thir TCA sé& khong tiia va trong sudt.

+ Khi c6 sy hién di€n ctia méi truong Tween 80 s€ lam cho mdi trudng tua
mau trang duc. Do d6, néu xa khuan tiét enzyme lipase phan giai lipid méi truong
Tween 80 s& khong tiia va trong sudt.

3.4.4.2. Xac dinh dén loai cic chiing xa khuan cé trién vong phong tri
bénh dao 6n hai lia trén dit nhiém min bang phwong phap sinh hoc phan tir

a) Thoi gian va dia diém
- Thoi gian thuc hién: thang 7 nam 2017.

- Pia diém: Phong thi nghi¢m Bénh cay, khoa Nong nghi¢p, truong Pai hoc
Nong nghiép va Cong nghé Tokyo, Nhat Ban.
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b) Muc tiéu: nham xac dinh dén loai cac ching xa khuan trién vong bang
phuong phap sinh hoc phan tur.

¢) Phuwong phap:

Dé dat dugc két qua dinh danh dén loai cia cac ching xa khuan, trong nghién
ctru ndy da sur dung phan ing PCR dé khuéch dai dic hiéu doan DNA dai 500 bp
trén vung gen 16S-rRNA (Weisburg et al., 1991). Pay 1a vung gen chi thi dugc
dung pho bién trong dinh loai vi sinh vat. Cap méi dugc thiét ké cho phan ing PCR
cho phép khéch dai tron ven trinh tu cta gen 16S-rRNA, dam bao tdt cho cac nghién
ctru tach dong va xac dinh dy du trinh ty cta gen.

* Ly trich DNA: DNA ba chung xa khuan dugc ly trich theo phuong phap
cua Weisburg et al., (1991).

* Phan ung PCR

Cap mdi dugc st dung dé khuyéch dai doan gen 16S-rRNA cua cac chung xa
khuan trong nghién ctru 1a:

1492R: 5’-TACGGTTACCTTGTTACGACT-3’
27F: 5’-AGAGTTTGATCCTGGCTC-3’

Thanh phan phan tmg PCR: hdn hop phan tmg PCR c6 thé tich 25 pl véi thanh
phan hoa chat gdm: 13,35 pl nudce; 2,5 pl buffer; MgCls 2 ul; ANTPs 4 pul; DMNSO
0,5 ul; 0,25 pl Taq polymerase; 0,25 pl moi 27F; 0,25 pl mdi 1492R va 2 ul DNA
ctia xa khuan.

Phéan tmg PCR véi chu ki nhiét bat dau bang giai doan bién tinh DNA & 95°C
trong 5 phut, tiép theo 1a 30 chu ky lap lai cia giai doan bién tinh & 95°C xay ra
trong 1 phut, giai doan bét cip ¢ 53°C trong 30 gidy va giai doan kéo dai ¢ 72°C
trong 90 gidy. Tiép theo la giai doan kéo dai trong 5 phut & 72°C dé chic chin rang
cac soi DNA di duogc bd sung hoan toan bdi dTNPs. Sau d6 san phém PCR s€ duoc
dua vao bao quan ¢ 10°C.

San pham PCR duoc dién di trén agarose gel 1,5%. Tinh sach san pham PCR
bang bd QIA quick PCR Purification Kit ciia QIAGEN.

M4u phan tich dugc giai trinh ty trén hé thong may ABI 3130XL. Phén tich
két qua bang phan mém sequecing analysis 6.0 va so sanh voi két qua trén ngin
hang gen dé xac dinh tén ciia xa khuén.

3.4.5N¢i dung 5. Panh gia kha nang phong tri bénh dao on cta cac chiing
xa khuin c6 trién vong trong diéu kién nha lwéi (Thi nghiém 12)

a) Thoi gian va dia diém

Thoi gian va dia diém: T thang 7/2017 dén thang 9/2017 tai Nha ludi khoa
Nong nghiép, truong Pai hoc Bac Liéu.

b) Muc tiéu thi nghi¢m: tim ra chiing xa khuan c6 kha ning phong tri bénh
dao 6n hai lia do ndm P. oryzae giy ra trong diéu kién nha ludi.
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¢) B6 tri thi nghiém: Thi nghiém duoc bd tri hoan toan ngau nhién 1 nhan
tb gém 14 nghiém thtc véi 4 lan lap lai, moi 1ip lai 1a 1 chau, téng s6 56 don vi
thi nghiém tuong duong 56 chau.

Céc nghiém thtc xa khuan gém 3 chung xa khudn (S06-MBL, S09-MBL va
S17-MBL) duoc xt Iy twong tng véi ting thoi diém xir 1y cua ting nghiém thic
thi nghiém: Ao hat 12 gid trude khi gieo (A), phun 2 ngdy trude khi 1y bénh nhan
tao (T), phun 2 ngdy sau khi 1ay bénh nhan tao (S) va phun 2 1an vao 2 ngay trudc
va 2 ngay sau khi lay bénh nhan tao (TS).

Nghiém thirc thubc Beam 75WP: Co chung bénh, phun thudc héa hoc Beam
75WP (nhom hoat chit tricyclazole) sau khi ching bénh 2 ngay véi nong d6 ap
dung theo khuyén céo (0,625g/lit nudc).

Poi chung am: C6 chung bénh, khong phun xit xa khuan va thudc hoa hoc,

¢6 phun xit nudc cit thanh tring trude va sau chung bénh 2 ngay (Bang 3.3).

Bang 3.3 Cac nghié¢m thirc thi nghi¢m trong diéu ki¢n nha luéi.

STT  Nghié¢m thirc (NT) Nong d¢ Thoi diém xir 1y
1 S06-MBL-A 108 cfu/ml Ao hat 12GTKG
2 S06-MBL-A-T 108 cfu/ml Ao + Phun truéc
3 S06-MBL-A-S 108 cfu/ml Ao + Phun sau
4  SO06MBL-A-TS 108 cfu/ml Ao + Phun trudc + sau
5  S09-MBL-A 108 cfu/ml Ao hat 12GTKG
6  S09-MBL-A-T 108 cfu/ml Ao + Phun truéc
7  S09-MBL-A-S 108 cfu/ml Ao + Phun sau
8  SO09MBL-A-TS 108 cfu/ml Ao + Phun truéc + sau
9  S17-MBL-A 108 cfu/ml Ao hat 12GTKG
10 S17-MBL-A-T 108 cfu/ml Ao + Phun truéc
11  S17-MBL-A-S 108 cfu/ml Ao + Phun sau
12 S17MBL-A-TS 108 cfu/ml Ao + Phun truéc + sau
13 Thudc Beam 75WP Khuyén cao Phun sau
14 DBCam Nudc cat thanh tring ~ Phun trude + sau

d) Cac budc thue hién
Buwéc 1: Chuin bi chiu va dit

+ Chau nhua dung trong thi nghiém c6 duong kinh 25 cm (dién tich bé mat
dat/chau S=0,049 m?).
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+ Dt chon dat thit tur rudng canh tac tom lta, cho vao 6 thi nghi€ém ngam
v6i nuwéc man ty nhién diéu chinh vé ndng d6 man 2%o (2 g/l) ngam 24 gio, lam
cho nhuyén dat, ¢ 6n dinh 1 tuan, chuan ECe cua dat trong chau lta trudc khi gieo
hat (ECe khoang 3,12 mS/cm). Cho dat vao chau va dit cic chiu dat vao 6 thi
nghiém sao cho nudc ngap toan bd chau dat. Kiém tra néng do mudi thuong xuyén
va diéu chinh & mitc 6n dinh 1 2%o.

Buéc 2: Trong hia thi nghi¢ém

+ Chuan bi gidng: hat giéng lta OM11735 dugc xtr Iy véi nude mudi 15%,
sau d6 ngam tiép trong nudc am 54°C (3 s6i 2 lanh) trong 15 phut (loai tat ca hat
1ép, lung, hat co). Hat lua duoc ngam 24 gid trong nudc cat thanh triung rdi dem u
36 gio. Sau d6, xir Iy 4o hat theo ting nghiém thirc 12 gio trudc khi gieo bang
huyén phu xa khuan (108 cfu/ml). Mdi chiu gieo 10 hat lta dd ndy mam.

+ Cong thic phan bon: thuc hién gidng thi nghiém 1.

Buéc 3: Chuin bi ngudn nim P. oryzae (thuc hién giong thi nghiém 1)
Buéc 4: Chuén bi xa khuan

Ba chung xa khuan S06-MBL, S09-MBL va S17-MBL duoc nudi nhan mat
sO trong dia Petri chira 10 ml moi truong MS. Sau 5-7 ngay, tién hanh bom 3ml
nuéc cat dd dugce thanh tring vao dia, dung lame (d4 thanh tring) cao dé thu huyén
phu, lugt huyén phu bang vai lugt thanh tring, thu duoc huyén phu gdc. Tién hanh
pha lodng, cha dém mat s6 roi pha vé mat s6 10® cfu/ml.

Buwéc 5: Lay bénh nhén tao (thwe hién giong thi nghiém 1)

Buwéc 6: Ghi nhén chi tiéu (thwe hién gidng thi nghiém 1)

+ Ty 1é dién tich ld nhiém bénh: gidng thi nghiém 1

+ Chi s6 bénh: giéng thi nghiém 1

+ Hiéu qua giam bénh (HQGB) (Ji et al., 2009)

HQGB(%)= ((TLDTLNBpc - TLDTLNB)/ TLDTLNBpc)*100

3.4.6 Noi dung 6: Danh gia kha nang phong tri bénh dao on hai lua caa
hai chiing xa khuin trién vong diéu ki¢n ngoai dong

3.4.6.1 Vu mua 2017

a) Thoi gian va dia diém

- Thoi gian thyc hién: TUr thang 9/2017 dén thang 12/2017

- bia diém: Ap Co6 Thum, Ninh Thanh Loi, Héng Dan, Bac Liéu. Pay la
ving dat nhi®m min c6 truyén thong canh tac 1 vu la luén canh véi 1 vu tom. Vu
laa bat dau tir thang 9 va thu hoach vao thang 12 (duwong lich). Dién bién pH va do
man (ECe) cua dat rudng thi nghiém duoc trinh bay & Bang 3.4.

50



Bang 3.4 Dic diém pH va ECe dit rung thi nghi¢m tai Ninh Thanh Loi, Hong Dén,
Bac Liéu vu mua 2017.

Chi tiéu pH ECe

Thoi diém - mS/cm g/l (%o)
20NSS 6,37 5,491 3,51
40NSS 6,61 5,365 3,43
60NSS 6,47 3,756 2,04

b) Muc tiéu: Nham danh gia hiéu qua phong tri bénh dao 6n cua hai ching
xa khuan S09-MBL va S17-MBL trén rudng canh tac nhiém man.

¢) Nguon xa khuin: Hai ching xa khuin S17-MBL (Streptomyces
lavendulae) va S09-MBL (Streptomyces bikiniensis) dugc chon loc dua trén két
qua nghién ctru trong PTN va nha ludi, két hop voi tham khao cac tai liéu nghién
ctru trén thé gidi cho thay hai loai nay khong c6 ddc tinh, an toan cho ngudi va
dong vat, da dugc tmg dung trong phong tri bénh trén cay trong ké ca trong y hoc
va cong nghé thuc pham (El-khawaga & Megahed, 2012; Saravana Kumar et al.,
2014; Lin et al., 2020).

Hinh 3.2 Hai chung xa khufil,l thi nghiém: A) S17-MBL va B) S09- MBL trén moi
trwong MS sau 7 ngay nudi cay.

d) B tri thi nghiém
Thi nghiém dugc tién hanh véi 2 chiing xa khuan S09-MBL va S17-MBL,
mdi chiing xa khuan voi 8 bién phap xtr Iy va hai nghiém thirc d6i chimg 1a xir 1y
thudc hoa hoc khong xir Iy (Bang 3.5). Thi nghiém duoc bé tri theo thé thire khoi
hoan toan ngau nhién 1 nhan td, 3 lan lap lai (LL). Téng cong co 54 don vi thi
nghiém. Mdi don vi thi nghiém c6 kich thudc 30 m? (6 m x 5 m). Giira cac don vi
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thi nghiém duoc b6 tri cach nhau 0,5 m dé han ché sy anh huong qua lai khi xu ly

xa khuan. Rudng thi nghiém cach rudng néng dan 5 m nham han ché anh huéng

ctia phan bon, thuéc BVTV cia cac rudng canh tac laa 1an can. Tong dién tich

rudng thi nghiém 1a: 2.200 m?

Bang 3.5. Céc nghiém thirc dwoc thuce hién trong thi nghi¢m ngoai dong.

Tén nghiém thie | X [ BEUPRAP s gidm xary | NOne dd/licu
; hi¢u xur ly lwong
Ao hat véi
S17-MBL -A NT1 S17-MBL 12 GTKS
S17-MBL-A, 20 NT2 20 NSS
S17-MBL-A, 40 NT3 40 NSS .
Huyén phu xa
$17-MBL-A, 60 NT4 60 NSS khuan:
Ao hat + Phun Mat s6 10
S17-MBL-A, 20,40 | NTS | SI17-MBL |20 & 40 NSS cfu/ml
lén 14
S17-MBL-A, 20, 60 NT6 20 &60 NSS
S17-MBL-A, 40, 60 NT7 40 & 60 NSS ,
Ao hat: Luong
S17-MBL-A, 20, 40,60 | NT8 20, 40 & 60 NSS vira du ut déu
hat giong
: Ao hat véi (12 GTKS)
S09-MBL -A, Ao NT9 S09-MBL 12 GTKS
S09-MBL-A, 20 NT10 20 NSS
S09-MBL-A, 40 NTI11 40 NSS Phun HPXK
Ién la:
S09-MBL-A, 60 NT12 60 NSS + Giai doan ma:
Ao hat + Phun 25 1it/1000 m?
S09-MBL-A, 20, 40 NT13 S09-MBL 20 & 40 NSS
lén 14 + Giai doan lam
S09-MBL-A, 20, 60 NT14 20 &60 NSS dong va trd
bong: 40
S09-MBL-A, 40, 60 NT15 40 & 60 NSS 1it/1000 m2
S09-MBL-A, 20, 40,60 | NT16 20, 40 & 60 NSS
- Phun thudc hoa
, - Beam 75WP; | - Nhay choi ‘7 hoc: nong do va
Thude hod hoc NT17] - AmistarTop | - Lam dong — tro thot gian theo
325SC (Phu luc 5) khuyén cao gﬁa
) nha san xuat
Do6i chung am NT18| Khong phun Khong xu ly
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Hinh 3.3. Rudng lia thi nghiém (40 NSS) tai xi Ninh Thanh Loi, huyén Hong
Dén, tinh Bac Liéu vu mua 2017.

d) Cac budc thue hién
4+ Chuin bi dit - gidng

- Pét rudng thi nghiém: vé€ sinh déng rudng, don sach co dai, cay bura, truc.
Phén 16 thi nghiém. Thoi vu trong theo tap quan canh tac tai dia phuwong (tir thang
9 dén thang 12 duong lich).

- Gibdng lta thi nghiém: hat giéng lta OM11735 dugc xir 1y v6i nude mudi
15%, trong vong 10-15 phut (loai tAt ca hat 1ép, lrng va hat co). Sau d6 dem rua
v6i nude sach nhiéu 1an cho hét mudi. Ngam hat gidng trong nudc tir 24-36 gio,
sau d6 dem U trong 48 gio cho ndy mam. Khi hat ¢3 nay mam thi 4o hat véi huyén
phu xa khuan thoi diém 12 gio trude khi sa.

4+ Chuin bi ngudn xa khuin

Hai chung xa khuan S09-MBL va S17-MBL dugc nudi nhan mét sb trong
dia Petri chira 10 ml méi truong MS. Sau 5-7 ngdy, tién hanh bom 3ml nuéc cat
da duoc thanh tring vao dia, dung lame (d3 thanh tring) cao dé thu huyén phu,
luot huyén phu bang vai luot thanh tring, thu dugc huyén phu gbc. Tién hanh pha
lodng, cha dém mat s6 rdi pha vé mat sb 10® cfu/ml.

4+Xir ly cac nghiém thirc thi nghiém

- Thyc hién 4o hat: Ao hat gidng lua bang huyén phu xa khuan S09-MBL
va S17-MBL vao 12 gid trudce khi gieo sa.
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- Phun xa khuan S09-MBL va S17-MBL vao bubi chiéu mat theo dung cac
nghiém thirc. Phun uét déu toan bg than va 14 lua.

-0 nghiém thuc thudc hod hoc: Sir dung Beam 75WP ddi v4i bénh dao 6n
1a va AmistarTop 325SC ddi v6i dao 6n c¢b bong. Pay 1a hai loai thude duge nong
dan dia phwong st dung pho bién dé phong trir bénh dao on. Liéu lugng phun theo
khuyén cdo ctia nha san xuat. (Beam 75WP: 10g/16 lit nudc, phun 400 lit nudc/ha;
AmistarTop 325SC: 20ml/16 lit, phun 400 lit nudc/ha) (Phu luc 5).

- Trong qua trinh phun xa khuan va thudc hoa hoc, co st dung mang boc
nilon cao 1,4 m che chin dé tranh anh hudng dén cac nghiém thirc khéc.

4Quy trinh canh tac laa

- Lam dat, vé sinh dong rudng, xir 1y rong, co dai va dc buu vang.

- Gieo sa voi mat 46 120 kg/ha (Ty 18 nay mam >95%)

- Cong thirc phan bon: 100 N — 60 P,Os — 40 KO kg/ha chia lam 03 lan
bon. Lugng phan bon tinh trén 1.000 m? nhu sau:

+Lan 1: 7 NSS: 30% N + 50% P20s+ 50% K>0

+ Lan 2: 22 NSS: 40% N + 50% P»0s

+ Lan 3: bon don dong (42 NSS): 30% N + 50% K»O (két hop bang so mau 14).
+ Lan 4: bon nudi hat khi lta tré déu (65 NSS): phan bon 14

- Thuong xuyén theo ddi sy sinh trudng va phat trién cuia lua.

- Han ché dich hai 1am anh huong dén két qua thi nghiém.

- Theo ddi dién bién d6 min dat (ECe) & cac giai doan phat trién cua cay
lua, cha yéu la giai doan ma, chuan bi trd dén trd va chin sira.

e) Ghi nhan chi tiéu

- Mbi 6 thi nghiém dit 5 khung (40x 50) cm ¢ dinh trén 2 dudng chéo goc,
trén mdi khung ghi nhan céc chi tiéu sau:

<+ Bénh dao 6n la:
- Thoi diém lay chi tiéu: 27, 34, 41, 48 va 55 ngay sau khi sa.

- Phuong phap: chon ngiu nhién 15 cay trong khung (40 x 50) cm dé lay
¢ dinh, mdi cay dém téng s6 14 va sd 14 bi nhiém bénh dé tinh ty 1€ bénh, sau do
phan cép bénh trén 1a theo 9 cép dé tinh chi sb bénh, phan cép bénh dua theo
phuong phap cua IRRI (2002).

S0 14 bi bénh
* Til€ 1a bi bénh (%) = x 100
Téng s6 1a diéu tra
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Cép bénh duoc danh gia nhu sau:
+ Cap 1: <1% dién tich 14 bi bénh.
+ Cép 3: tir 1 dén 5% dién tich 14 bi bénh.
+ Cap 5: >5 dén 25% dién tich 14 bi bénh.
+ Cap 7: > 25 dén 50% dién tich 14 bi bénh.
+ Cap 9: > 50% dién tich 14 bi bénh.

On9+ 7n7 + Sns +3n3 + ny
* Chi s6 bénh trén 14 (%) = x 100
9N

Trong do6:
N : Tong sé 14 diéu tra.
n;: SO 14 bi bénh & cap 1
n3: SO 14 bi bénh & cip 3
ns: SO 14 bi bénh & cép 5
n7: SO 14 bi bénh & cép 7

no: SO 14 bi bénh & cip 9

* Hi€u qua giam bénh: HQGB (%) = [(CSBidc— CSBi)/CSBidc] x 100

Trong d6: CSBidc: Chi s6 bénh ciia nghiém thirc dbi chimg lap lai thir i
CSBi: Chi s6 bénh ctia nghiém thic lap lai thir i

+ Bénh dao on c6 bong

Thoi diém: Giai doan trd déu dén chin sap: 7 ngay ly chi tiéu 1 lan

Phuong phap: Dém tong s6 bong laa co trong khung diéu tra. Dém sé bong
bi bénh va phéan cap bong bi bénh theo (IRRI, 2002).

+ Tinh ty 1€ bénh:

Tong sd bong bi bénh
Ty 1¢ bénh = x 100%
Tong s6 bong diéu tra

+ Hiéu qua giam bénh

HQGB (%) = [(TLBid¢c— TLBi)/TLBidc] x 100

55



Trong d6: TLBidc: Ty 1é bénh cua nghiém thic doi chung lap lai thi i
TLBi: Ty I¢ bénh ctia nghiém thuc 1dp lai thur i
+ Chi tiéu ning suit va thanh phin ning suat

- S6 bong/m?: trong mdi 6 thi nghiém 30 m?, dém tat ca bong trong 5 6 ghi
nhan chi tiéu (40x50 cm?, tir 46 qui ra sé bong/m>.

- Sb hat chac/bong: chon ngau nhién 50 bong trong 6 ghi nhan chi tiéu
(40x50 cm?. Pém sb hat chic cia timg bong, sau d6 tinh sé hat chic/bong trung
binh cua 50 bong.

- Ning suat thuc té (tan/ha): thu hoach toan bo laa trong khung Sm?. Cén

trong luong va do am do hat tai thoi diém cén, sau d6 quy ra am do6 14% theo cong
thire (1). Tir d6 tinh nang suat thyuc té (NSTT).

Wi4%=[Wox (100 — Ho)]/86 (1)

Trong d6: Wiaw, : trong luong lta thu hoach duoc ¢ am d6 14% (kg)
Wo: trong lugng & thoi diém do am do (kg)

Ho: am d6 cua hat tai thoi diém can trong luong (%)

’ Wiy (kg) 10.000 (m?)
NSTT (thn/ha) = X
5 (m?) 1.000

+ Cic chi tiéu phan tich dat, nuéc.
- Thoi diém 1dy miu dat: vao thoi diém xir 1y xa khuan (20, 40, 60 NSS).

- Phuong phép ldy mau dat: tai mdi thoi diém iy mau, liy 5 diém theo
duong chéo goc voi do sau 20 cm, sau d6 gop lai thanh mot miu tong quat.

- Chi tiéu phan tich dat: pH (trich 1:5), ECe (mS/cm), CEC (meq/100g).
Gui mau phan tich tai phong thi nghiém chuyén sau Pai hoc Can Tho.

- Bo pHu20 va d0 méan nudc (%o) cuia rudng thi nghiém vao cac thoi diém
sa, cac giai doan xur 1y xa khuan (20, 40 va 60 NSS).

3.4.6.2 Vu mua 2018
a) Thoi gian va dia diém

- Thoi gian thyc hién: TUr thang 10/2018 dén thang 01/2019
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- Pja diém: X3 Ninh Hoa, huyén Héng Dan, tinh Bac Liéu. Pay la vung dat
nhiém min co truyén théng canh tac 1 vu lda luan canh véi 1 vu tom. Vu laa
thuong bat dau tir thang 10 va thu hoach vao thang 1 nim sau (dwong lich). Dién
bién pH va d6 min (ECe) cia dat rudng thi nghiém duoc trinh bay ¢ Bang 3.6.
Bang 3.6 Dic diém pH va ECe dit rung thi nghi¢m tai Ninh Thanh Loi, Hong Dén,
Bac Liéu vu mua 2018.

Chi tiéu pH ECe

Thoi diém - mS/cm g/l (%o)
20NSS 6,83 3,903 2,49
40NSS 5,72 3,739 2,39
60NSS 6,68 2,394 1,53

b) Muc tiéu: Nham danh gia hiéu qua phong tri bénh dao 6n ctia hai chung
xa khuan S09-MBL va S17-MBL trén rudng canh tac nhiém man tai xa Ninh Hoa,
huyén Hong Dan, tinh Bac Liéu.

¢) Vit li¢u nghién ciru (giong vu mua 2017)

d) Bo tri thi nghiém

Céc nghiém thirc thi nghiém va phuong phap bé tri giéng vu 1 nhung duoc
lap lai 4 1an. Do d6, tong cong c6 72 don vi thi nghiém. Dién tich rudng thi nghiém
1a 2.700 m2. Céc nghiém thirc thi nghiém ngoai déng vu mua 2018 tuong tuy nhu
Bang 3.5. So dd b tri thi nghiém duoc trinh bay nhu Hinh 3.4.

e) Cac budée thue hién (gidng vu mia 2017)

f) Ghi nhén chi tiéu (gidng vu mua 2017)

3.5. Phwong phap xir ly s6 liéu

Sé liéu thi nghiém dugc nhap lidu va xir 1y bang phan mém excel, xir Iy thong
ké bang phin mém SPSS version 20.0; phan tich phuong sai (ANOVA) dé phat
hién sy khac biét gitta cac nghiém thire, so sanh sy khéac biét gitta cac gia tri trung
binh nghiém thirc phép qua kiém dinh Duncan & mirc y nghia 5%.
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LAP LAI 1

LAP LAI 2

LAP LAI 3

LAP LAI 4

PC am

S17-MBL-A, 40, 60

S09-MBL-A, 40, 60

S17-MBL-A, 20, 60

S09-MBL-A, 40, 60

S09-MBL-A, 60

S17-MBL-A, 20, 40, 60

PC Hoa hoc

S09-MBL-A, 40

S17-MBL-A, 20, 60

S09-MBL-A, 20

S17-MBL-A, 40, 60

| S17-MBL-A, 20,40 | |

S09-MBL-A, 40, 60

S17-MBL-A, 60

| | S17-MBL-A, 20,40 |

S09-MBL -Ao PC Ho4 hoc PC am S09-MBL-A, 60
0,5m
| S17-MBL-A, 40,60 | | S17-MBL -A | | soo-MBL-A | | si7-mMBL-A |
S09-MBL-A, 20, 40 S09-MBL -A S17-MBL-A, 20, 60 S17-MBL-A, 40
0,5 m

S09-MBL-A, 20

S17-MBL-A, 20, 40

S09-MBL-A, 20, 40

S09-MBL-A, 40, 60

S17-MBL-A, 40

S09-MBL-A, 20, 60

S17-MBL-A, 20

S09-MBL-A, 20

S09-MBL-A, 20, 60

S17-MBL-A, 20, 40, 60

S09-MBL-A, 60

S09-MBL-A, 20, 40, 60

0,5m

S17-MBL-A, 20

S09-MBL-A, 20, 40, 60

S17-MBL-A, 40

S17-MBL-A, 60

| S17-MBL-A, 20, 40, 60 | |

S17-MBL-A, 20

| | s17-MBL-A, 40,60 | |

S09-MBL-A |

S17-MBL-A, 60

S09-MBL-A, 40

S17-MBL-A, 20, 40

S09-MBL-A, 20, 40

S09-MBL-A, 60

S17-MBL-A, 40

S09-MBL-A, 40

S09-MBL-A, 20, 60

| s17-MBL-A | | S09-MBL-A,20,40 | [ S17-MBL-A | | s17-MBL-,20,40,60 |
S09-MBL-A, 20, 40, 60 S09-MBL-A, 20 S09-MBL-A, 20, 60 DC im
S17-MBL-A, 20, 60 DC im DC Hoi hoe S17-MBL-A, 20
PC Hoa hoc S17-MBL-A, 60 S09-MBL-A, 20, 40, 60 S09-MBL-A, 40

* Ghi chii: Dién tich 6 nghiém thirc: 6m x 5m; dién tich rudng thi nghiém: 2.700 m?, khodng cdach 6: 0,5 m

Hinh 3.4 So @6 b6 tri thi nghiém ngoai dong vu mua 2018 tai xi Ninh Hoa, huyén
Hong Dén, tinh Bac Liéu.
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CHUONG 4
KET QUA VA THAO LUAN

4.1 NOI DUNG 1: THU THAP, PHAN LAP VA XAC PINH NAM
Pyricularia oryzae GAY BENH DAO ON HAI LUA, PANH GIA KHA NANG
GAY HAI CUA CAC DONG NAM TRONG PIEU KIEN NHA LUOI

411 Thu thip miu bénh, phan lap, tach rong va xic dinh cic dong

nam P.oryzae gy bénh dao on hai lua
Tir thang 10/2015 dén thang 12/2015 d4 thu thap va phan lap dugc 9 dong

nam Pyricularia oryzae gy bénh dao 6n trén cic rudng trong lta bi nhiém man &
4 tinh déng bang séng Ciru Long (Ca Mau, Bac Liéu, Kién Giang va Hau Giang).
Mau bénh duge thu tir cac rudng canh tac lta - tom co dién tich trén 1.000 m? va
nudc rudng cd dd man > 0,5%o. Su phan bd cac dong nam theo dia diém thu mau
dugc trinh bay ¢ Bang 4.1.
Bang 4.1 Cac dong nim Pyricularia oryzae giy bénh dao 6n dwgc thu thip trén ruong
Iia nhiém min ¢ 04 tinh Pong bang séng Ciru Long.

STT Ky hié¢u Pia diém thu miu bénh Giong lia
1 Pol-CM Khanh Binh —Tran Vin Thoi — Ca Mau OM5451
2 P02-CM Tran Hoi — Tran Van Thoi — Ca Mau OMG6976
3 Po3-BL Ninh Hoa — Hong Dan — Bac Liéu OM11735
4 Po4-BL Ninh Quéi A — Héng Dan — Bac Liéu OM5451
5 Po5-BL Ninh Thanh Loi — Héng Dan — Bac Liéu OM7347
6 Po6-HG Hoa Lyu —Vi Thanh — Hau Giang OM4900
7 Po7-HG Vinh Vién — Long My — Hau Giang OM5451
8 Po8-KG Tay Yén — An Bién — Kién Giang OM9921
9 P0o9-KG bong Thanh — An Minh — Kién Giang OM5451

Ghi chu: Po: Pyricularia oryzae
* Triéu chirng bénh ngoai dong

Triéu chung dién hinh cua vét bénh dao on phu hop véi mo ta cua Agrios
(2005), Man va ctv. (2007), Chuma et al. (2009), Zhang et al. (2014) va Kim
(2016). Cac vét bénh giéng hinh mat én véi hai dau nhon, phan giita phinh to ra,
xung quanh vién mau nau, tim c¢6 mau xam tring. Pic biét khi thu mau vao budi
sang s& thdy vét bénh udt va cd to nidm rat min mau xam trén bé mat 14 (Hinh
4.1A). Vét bénh trén c6 bong mau nau nhat, ¢6 bong thit nho lai 1am bong 1aa bi
hu, hat lua [ép. Bénh gay hai nghiém trong & nhiing rudng bon thira phan dam, thoi
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tiét nong am kéo dai. Trén nhimg rudng nhiém bénh ning c6 thé quan sat thiy
nhiéu chdi lta bi chay kho do cac vét bénh lién két véi nhau thanh nhitng vét chay
16n (Hinh 4.1B).

A B

Hinh 4.1 Triéu chimg bénh dao 6n trén lta do ndm P. oryzae gy hai ngoai dong
trén gidng OM5451, huyén Tran Van Thoi, tinh Ca Mau.

* Pgc diém hinh thai ciia cic dong nam P. oryzae phan lap

Cac dong ndm P. oryzae sau khi phan 1ap va tach rong, dugc nudi cdy trén
moi trudng PDA trong 7 ngay. Quan sat dic diém hinh thai khuéan lac trong qua
trinh nudi cay nhan thay: Khuan lac ctia nAm bénh phat trién chdm trén méi truong
PDA, c6 mau trang khi sgi nAm con non va chuyén sang mau den xam khi soi nAm
d3 truong thanh, khi nhin mat dudi dia ¢6 mau den hodc xam den ¢ tim, nhat dan
ra ria nam, hé sgi ndm manh (Hinh 4.2A).

Al B

Hinh 4.2 Dong nim PoI-CM giy bénh dao 6n hai hia
A) Khuin ty dong nim PoI-CM phat trién trén méi truong PDA;
B) Soi nim va Bao tir nAm P.oryzae dwdi kinh hién vi quang hoc (40X)
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* Hinh dang bao tir va s¢i nam

Quan sat bao tir dudi kinh hién vi quang hoc thdy bao tir ¢6 hinh qua 18,
phinh to & gbc va nhé dan vé phia ngon, thudng ¢ 2 vach ngin, khong mau hodc
xanh nhat (Hinh 4.2B). Soi nAm ménh mai, trong sudt khi quan sat dudi kinh lap
soi noi vi vat kinh 40X. Trong mdi té bao ctia khuan ty hay bao tir ¢6 thé co 1 hay
nhiéu nhan, da s6 12 don nhan va chira 2 - 6 nhiém séc thé (Ou, 1985 va Leong et
al., 1994; Agrios, 2005).

Tém lai: Qua két qua xac dinh cac dong nAm giy bénh dao on dugc phan lap
tir nhitng mau cdy lua bi bénh trén ruong nhiém min cic tinh PBSCL, dua trén
dic diém cua triéu chimg vét bénh ngoai dong két hop véi quan sat hinh théi tan
nam, bao tir va dic diém soi nam trong phong thi nghiém, cho thiy cac chung ndm
phan 1ap c6 dic diém hoan toan gidng v6i md ta cia Man va ctv., (2007),
Gnanamanickam (2009) va Kim (2016). Nhu vay c6 thé két luan, cac dong nam
phan lap thudc loai P. oryzae. Sau khi cac dong ndm dwoc phan lap, tach rong va
xac dinh; budc tiép theo 1a danh gia kha ning gay hai ciia chiing trén cay lia trong
diéu kién nha ludi, tir d6 chon ra dong ndm gy bénh ning nhat dé phuc vu cho cac
thi nghiém tiép theo.

4.1.2 Kha ning gy bénh dao 6n trén lia cia cac dong nam P. oryzae
trong dieéu kién nha lwdi

4.1.2.1 Ty 18 di¢n tich 14 nhiém bénh dao 6n

Ty 1é dién tich 14 nhiém bénh 14 chi tiéu ddnh gia mirc do phat trién cta bénh
dao 6n, qua ghi nhan cho thdy cic dong nam thi nghiém c6 anh huong gay hai trén
gidng laa OM11735 v6i nhiéu mirc d6 khac nhau (Bang 4.2). O thoi diém 4 ngay
sau khi 1y bénh (NSLB), tat ca cac nghiém thirc déu biéu hién nhiém bénh ¢ nhiéu
mirc d6 khac nhau, ty 1¢ dién tich 14 nhiém bénh bién dong tir 0,72% dén 2,11%.
Nghiém thitc Po1-CM va Po8-KG ¢6 ty 1¢ dién tich 1a nhiém bénh cao nhét, cao
hon va khéc biét c6 y nghia vé mit thong ké & murc ¥ nghia 5% so véi 5 nghiém
thirc Po9-KG, Po6-HG, Po4-BL, Po5-BL va Po7-HG, tuy nhién khong khac biét
vé mit thong ké so voi 2 nghiém thirc Po3-BL va Po2-CM.

O thoi diém 6 NSLB, nghiém thitc Pol1-CM c6 ty 1¢ dién tich 14 nhiém bénh
cao nhat 1a 4,49%, cao hon va khac biét c6 y nghia vé mat théng ké & muc 5% so
v6i 7 nghiém thtc con lai. Ké dén, nghiém thirc Po6-HG va Po8-KG c6 ty 1¢ dién
tich 14 nhiém bénh 1an luot 1a 3,81% va 3,36%, cao hon va khac biét co v nghia vé
mat thong ké & muc 5% so véi 5 nghiém thirc Po9-KG, Po3-BL, Po4-BL, Po5-BL
va Po7-HG. Dén thoi diém 8 NSLB, nghiém thirc Pol-CM van cé ty 1¢ dién tich
14 nhiém bénh cao nhat 13 6,65% cao hon va khac biét y nghia v6i 8 nghiém thic
con lai & mirc ¥ nghia 5%. Tiép theo, nghiém thirc Po6-HGva Po8-KG c6 ty 1¢ dién
tich 14 nhiém bénh 1an luot 14 5,41% va 4,95%, cao hon va khac biét co y nghia vé
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mat théng ké so véi 5 nghiém thirc Po9-KG, Po3-BL, Po4-BL, Po5-BL va Po7-
HG 6 muc 5%.

Béng 4.2 Ty 1¢ bénh dao 6n do cic dong nAm P.oryzae gy ra & diéu Kién nha lwéi
qua cac giai doan khao sat.

Ty 1¢ dién tich 14 nhiém bénh (%) qua céc thoi diém

Dong nim
4NSLB 6NSLB S8NSLB 10NSLB 12NSLB 14 NSLB
Pol-CM 2,112 4,492 7,65 9,692 15,364 18,422
Po2-CM 1,63 3,12b¢ 4,24be 6,98° 7,75¢ 8,954
Po3-BL 1,602 2,45¢ 3,13¢ 4,48 6,90° 7,35¢
Po4-BL 0,72¢d 2,324 2,654 3,87¢de 4,254 5,12f
Po5-BL 0,86¢ 2,48¢ 3,064 4,69¢ 6,051¢ 6,44¢
Po6-HG 1,13% 3,81 541° 7,78° 10,12° 10,93
Po7-HG 0,074 1,924 2,244 2,87¢ 3,744 3,95¢
Po8-KG 1,872 3,36 4,95b 6,62° 11,22 15,12°
P09-KG 1,15 be 1,914 2,364 3,250 4,924 6,04°f
Mirc y nghia * * * * * *

CV (%) 16,5 10,8 11,4 10,1 8,5 6,7

Ghi chi: Trong cung mot cot cac s,é trung binh c6 chit theo sau giong nhau thi khac biét khong co y nghia
thong ké qua phép thir Duncan. So liéu duoc chuyén doi sang \[x + 0,5 khi phdn tich thong ké ; *: Khadc
biét co y nghia mirc 5%, NSLB: Ngay sau lay bénh.

Tai thoi diém 10 NSLB, nghiém thitc PO1-CM tiép tuc duy tri ty 1& dién
tich 14 nhiém bénh cao nhit 1a 9,69%, cao hon va khac biét v nghia vé mat théng
ké so v6i 8 nghiém thirc con lai & mirc y nghia 5%. Tiép theo, nghiém thirc PO6-
CM, PO2-CM va PO8-KG c6 ty 1¢ dién tich 14 nhiém bénh lan luot 1a 1,6%, 1,38%
va 1,32%, cao hon va khéc biét c6 y nghia vé mat théng ké so véi 5 nghiém thuc
PO9-KG, PO3-BL, PO4-BL, PO5-BL va PO7-HG ¢ mtrc 5%.

Tuong tu, & thoi diém 12 va 14 NSLB, nghiém thirc PO1-CM van tiép tuc
c6 ty 1é dién tich 14 nhidm bénh cao nhat lan luot 13 4,09% va 4,62%, cao hon va
khac biét c6 y nghia vé mit thong ké so véi 8 nghiém thirc con lai. Chung POG6-
HG va PO8-KG c6 ty 18 dién tich 14 nhidm bénh cao tiép theo, cao hon va khac
biét ¢6 ¥ nghia vé mit thong ké so véi 5 nghiém thirc PO9-KG, PO3-BL, PO4-BL,
PO5-BL va PO7-HG & mtc 5%.

4.1.2.2 Chi s6 bénh
Chi s6 bénh (CSB) dugc dung dé danh gia mirc do tac hai ciia bénh. Két qua
CSB ctia 9 dong ndm P.oryzae dugce trinh bay ¢ Bang 4.3. O thoi diém 4 NSLB,
cac dong nAm P. oryzae c6 CSB cao twong dwong nhau 1a Po1-CM, Po2-CM, Po3-
CM, Po8-KG va P09-KG, tuy khong khac biét véi dong nam Po6-HG nhung cao
hon va khac biét co y nghia thong ké so véi cac dong nam con lai. Pén thoi diém
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6 NSLB, hau hét cac nghiém thirc c6 CSB cao khong khac biét nhau, riéng nghiém
thitc Po3-BL ¢6 CSB thap nhit va khac biét c6 ¥ nghia vé mat théng ké & mirc 5%
so voi cac NT con lai (Bang 4.3).

Béng 4.3 Chi s6 bénh dao dn do cac dong nim P.oryzae gy ra & diéu kién nha luoi
qua cac giai doan khao sat.

Chi s6 bénh dao 6n 14 (%) qua cic thoi diém
4NSLB 6NSLB 8NSLB 10NSLB 12NSLB 14 NSLB

Dong nam

Pol-CM 547 11,60%c 15272 19,432 23,47 24,87
Po2-CM 6,14* 12,10 15,13 19,17 20,60 20,80°
Po3-BL 4,80° 8,97 10,06 11,20° 15,67¢ 15,734
Po4-BL 2,00 10,33b 11,37 12,87 13,734 15,474
Po5-BL 2,14>  10,17%¢  11,45¢ 15,40° 17,47¢ 18,53b
Po6-HG 337%  10,96%¢  12,57%d 14,33 17,27¢ 17,93¢
Po7-HG 2,63° 10,17 12,014 14,53t 16,07 17,13¢
Po8-KG 4870 11,63%c 14,78 16,472 19,40 22,80
P09-KG 4,858 10,25 10,864 13,80b 16,46 17,86
Mirc ¥ nghia * * * * * *
CV (%) 23,8 9,5 9,1 8,7 8,0 7,1

Ghi chu: Trong cung mot cot cac $0 trung binh c6 chir theo sau giéng nhau thi khac biét khong co y nghia
ve mat thong ké qua phép thir DUNCAN. So liéu dwoc chuyén doi sang \[x + 0,5 khi phdn tch thong ké;
(*): Khac biét co y nghia vé mat thong ké ¢ murc 5%, NSLB: Ngay sau ldy bénh.

Vao thoi diém 8 NSLB, nghiém thirc Po1-CM va Po2-CM c¢6 chi s6 bénh cao
nhat 1an luot 1a 15,27% va 15,13%, tuy khong khéac biét vé mat théng ké so vai 2
NT Po8-KG va Po6-HG nhung cao hon va khac biét ¢6 ¥ nghia vé mat thong ké ¢
muc 5% so véi cac nghi€m thirc con lai. O thoi diém 10 NSLB, nghiém thuc Pol-
CM va Po2-CM c6 chi s6 bénh 1an luot 12 19,43% va 19,17%, tuy khong khac biét
vé mit thong ké so vdi NT Po8-KG nhung cao hon va khac biét c6 y nghia vé mat
thdng ké so v6i cac nghiém thirc con lai.

O thoi diém 12 NSLB, nghiém thitc Pol-CM c6 chi s6 bénh cao nhét 1a
23,47%, tuy khong khac biét vé mit thong ké so véi NT Po2-CM nhung cao hon
va khac biét c6 y nghia vé miat théng ké so v6i cac nghiém thirc con lai & muc ¥
nghia 5%. Dén thoi diém 14 NSLB, nghiém thirc Po1-CM tiép tuc c6 chi s6 bénh
cao nhét 12 24,87%, tuy khong khéc biét vé miat théng ké so vi NT Po8-KG nhung
cao hon va khac biét c6 ¥ nghia vé mit thong ké so vdi cac nghiém thirc con lai &
miurc ¥ nghia 5%.

Tom lai, qua két qua danh gia ty 1é dién tich 14 nhiém bénh va chi sé bénh
cho théy dong nam Pol-CM thu thap tai xa Khanh Binh, huyén Tran Vin Thoi,
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tinh Ca Mau c6 kha nang gy bénh ning nhat thong qua ty 18 dién tich 14 bénh cao
nhat va chi s6 bénh cao nhat, khac biét c6 ¥ nghia thong ké & mirc 5% so véi tat ca
cac nghiém thtrc con lai qua cac thoi diém khao sat va kéo dai ¢én 14 NSLB. Do
do, chung Po1-CM duoc chon lam nguén nam bénh dao 6n cho céc thi nghiém tiép
sau (thi nghiém d6i khang, quan 1y bénh trong nha ludi va khao sat co ché dbi
khang cua XK).

Po8-KG Po2-CM P09-KG Po3-BL
Pol -CM Po6-HG Po4-BL Po5-KG Po7-HG

Hinh 4.3 Triéu chirng bénh dao 6n 14 ciia 9 dong nam P. oryzae ¢ thoi diém 14 ngay
sau lay bénh.

4.2 NOI DUNG 2: THU THAP, PHAN LAP VA PANH GIA KHA
NANG POI KHANG CUA CAC CHUNG XA KHUAN CO NGUON GOC
TU PAT TRONG LUA NHIEM MAN POI VOI NAM Pyricularia oryzae
GAY BENH PAO ON HAI LUA

4.2.1 Két qua phén lap xa khuan

Tir thang 10/2015 dén thang 12/2015 da thu thap va phén 1ap dugc 126 ching
xa khuan trén nhitng ruéng laa nhiém min & 6 tinh PBSCL gém Bac Liéu (38
chung), Ca Mau (33 chung), Hau Giang (14 chung), Kién Giang (13 chung), Séc
Trang (10 chung), Tra Vinh (18 chung). Su phin b cac ching xa khuén theo dia
diém thu mau dugc trinh bay ¢ Bang 4.4.
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Bang 4.4 Danh sich cic chiing xa khuin dwge phan 1ap trén dit rudng trong lua
nhiém man & 06 tinh Pong bang song Ciru Long.

Ky hiéu Dia diém thu miu S0 lugng
S01-MHG:;...;S06-MHG Hoa Lyu — Vi Thanh — Hau Giang 6
S07-MHG:;...;S14-MHG Vinh Vién — Long My — Hau Giang 8
S01-MKG:;...;S06-MKG Tay Yén — An Bién — Kién Giang 6
S07-MKG:;...;S13-MKG Dong Thanh — An Minh — Kién Giang 7
S01-MBL;...;S09-MBL Ninh Thanh Loi — Héng Dan — Bac Liéu 11
S10-MBL;...;S20-MBL Ninh Quéi A — Hong Dan — Bac Liéu 15
S21-MBL;...;S29-MBL Ninh Hoa — Hong Dan — Bac Liéu 12
S01-MCM;...;S11-MCM Khanh Binh — Tran Van Thoi — Ca Mau 11
S12-MCM;...;S19-MCM Tran Hoi — Tran Vin Thoi — Ca Mau 8
S20-MCM.;...;S24-MCM Khanh An — U Minh - Ca Mau 5
S29-MCM;...;S37-MCM Tran Vian Thoi —Tran Van Thoi — Ca Mau 9
S01-MST;...;S10-MST TT. Tran D& — Tran Dé — Séc Tring 10
S01-MTV;...;S10-MTV TT. Tra Ct — Tra Ct — Tra Vinh 7
S11-MTV;...;S21-MTV Tap Son — Tra Cu — Tra Vinh 11
Tong cong 126

Quan sat dac diém phat trién cua cac chung xa khuan phan lap dugc trén moi

truong MS nhéan théy bé mit khuén lac kho rao, thé nham va khong nhan bong nhu

vi khuan, da so xa khuan c6 dang tron, dang nép tda, mot so chung tao thanh vong

dong tim (duong kinh 0,5-10 mm). Céac ching xa khuan c6 mau sic phong phi

nhu mau nau, xam, trang, vang nhat,...Mau sac khuan ty co chat, mau sac khuan

ty khi sinh va sac t6 khuéch tan trén mdi truong ciling nhu hinh dang khuan lac cua

cac chiing xa khuan phan 1ap nhu Hinh 4.4. Cac dic diém quan sat trén phu hop

v6i mo ta cia Waksman (1961) vé dic diém cta xa khuan (Actinomycetes), c6 thé

dung dé phan bi¢t voi cac loai vi sinh vat khac.
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Hinh 4.4 Hinh dang khuin lac ciia cic chiing xa khuén trén méi trweonmg MS sau
7 ngay nudi cay.
4.2.2 Kha ning d6i khang ciia cac chiing xa khuan d6i véi nam P. oryzae
trong diéu kién phong thi nghi¢m

Két qua danh gia nhanh kha nang d6i khang ctia 126 chung xa khuan phan
l1ap duoc voi nam dao 6n (dong Pol-CM) trén méi truong PDA cho théy co 23
chung xa khuan thé hién kha ning ddi khang t6t vi nam P. oryzae giy bénh dao
on. Do do, 23 chung xa khuén nay dugc chon dé thuc hién thi nghiém danh gia
chinh thtrc kha ning d6i khang voi nAm P. oryzae. Két qua danh gia kha ning doi
khang ctia 23 chung xa khuan trién vong thong qua céc chi tiéu ban kinh vong vo
khuan (BKVVK) va hiéu suit d6i khang (HSPK) dugc trinh bay duéi day.

4.2.2.1 Ban kinh vong v6 khuan & cac thoi diém thi nghiém

Két qua danh gia kha nang d6i khang ctia 23 chung xa khuan c6 trién vong
cho thiy BKVVK giita cac nghiém thtrc c¢6 su khac nhau va giam dan qua céc thoi
diém ghi nhan. O thoi diém 3 NSTN, tit ca cac chiing xa khuan thi nghiém déu thé
hién kha ning d6i khang v6i nim P. oryzae thé hién qua BKVVK dao dong véi
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nhiéu muc do khac nhau. Trong d6, ching S17-MBL ¢6 BKVVK 1a 16,6 mm, tuy
khong khac biét so voi 2 chung S03-MST va S06-MBL ¢6 BKVVK lan lugt 14
16,3 mm va 15,5 mm nhung cao hon va khic biét c6 y nghia thong ké so vai
nghiém thuc cac ching xa khuén thi nghiém con lai (Bang 4.5).
Bang 4.5 Ban kinh vo khuin ciia 23 chiing xa khuén déi véi nim P. oryzae qua cic
thoi diém khio sat. _ _ _

Chiing xa khuan  Bén kinh v6 khuidn (mm) qua cic thoi diem khio sat

3 NSTN S NSTN 7 NSTN 9 NSTN
S03-MST 16,3% 12,0° 8,0° 6,2%
S04-MST 12,4% 7,818 5,61 4,10
SOI-MTV 11,8¢h 7,2¢ 5,2¢ 4,0
S07-MTV 13,64 8,44t 5,6% 2,5
S09-MTV 15,3 12,0° 9,0 7,8°
S14-MHG 13,4¢f 7,818 6,2 4,4¢h
S05-MKG 13,0% 6,3" 5,41 3,8M
S10-MKG 12,8 9,6 7,6° 5,0%
S12-MKG 11,0 4,21 2,21 0,0'
S05-MBL 12,4% 8,8¢de 7,5¢ 5,8¢
S06-MBL 15,5%¢ 12,2° 9,24 8,6°
S09-MBL 14,7¢ 11,6° 9,4%d 8,4°
S14-MBL 12,4% 8,5t 5,8 3,0
S17-MBL 16,6 15,32 13,8° 12,8°
S05-MCM 10,61 8,20t 5,8 4,00
S06-MCM 13,0% 9,5¢ 6,4" 3,21
S11-MCM 14,7¢ 11,8 8,4 5,0%
S12-MCM 12,81 8,0°' 3,3" 1,2k
S14-MCM 13,0% 7,88 4,20 0,8k
S18-MCM 15,20¢ 12,2° 10,2°¢ 6,64
S23-MCM 15,0¢ 11,7° 9,24 5,6°f
S27-MCM 14,4¢de 9,1¢d 5,7% 0,8k
S31-MCM 15,0¢ 12,4 10,6° 7,8°
Mirc y nghia * * * *
CV (%) 6,62 6,81 10,21 12,03

Ghi chu: Trong cung mot cot cac $6 trung binh c6 chir theo sau giong nhau thi khéc biét khéng y nghia
thong ké qua phép thir Duncan; *: khac biét thong ké o mirc y nghia 5%, NSTN: Ngay sau thi nghiém.
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O thoi diém 5 NSTN, tat ca cac ching xa khuan thi nghiém déu thé hién kha
ning d6i khang voi ndm P. oryzae thé hién qua BKVVK dao dong véi nhiéu mirc
dd khéac nhau. Trong do, chung S17-MBL c¢6 BKVVK 14 15,3 mm, cao hon va
khac biét c6 y nghia thong ké so véi tat ca nghiém thtc cac ching xa khuan thi
nghiém con lai. Bén canh ching XK S17-MBL, ghi nhan mét ) chung co BKVVK
twong duong nhau 1a S31-MCM (12,4 mm), S06-MBL (12,2 mm), S18-MCM (6,6
mm), S03-MST (12,0 mm), S09-MTV (12,0 mm), S09-MBL (11,6 mm), S23-
MCM (11,7 mm), cao hon va khac biét c6 y nghia thong ké so voi tat ca nghiém
thirc chung xa khuan thi nghiém con lai.

Dén thoi diém 7 NSTN, ching S17-MBL van cho BKVK cao nhat 1a 13,8
mm, cao hon va khac biét c6 ¥ nghia thong ké so véi tat ca nghiém thic cac ching
xa khuan thi nghiém con lai. Ngoai ra, cling ghi nhan mét sé chung c6 BKVVK
cao la S31-MCM (12,4 mm), S18-MCM (10,2 mm), S09-MBL (9,4 mm), S06-
MBL (9,2 mm), S23-MCM (9,2 mm), S09-MTV (9,0 mm), S11-MCM (8,4 mm)
S03-MST (8,0 mm) cao hon va khac biét c6 ¥ nghia thong ké so vdi tat ca nghiém
thirc chung xa khuan thi nghiém con lai.

Két qua twong ty vao thoi diém 9 NSTN, chung S17-MBL van cho BKVK
cao nhat 1 12,8 mm, cao hon va khac biét c6 ¥ nghia thong ké so vdi tat ca nghiém
thirc cac chiing xa khuan thi nghiém con lai. Ngoai ra, ciing ghi nhan mét s6 chiing
c6 BKVVK cao la S31-MCM (7,8 mm), S18-MCM (6,6 mm), S09-MBL (8,4
mm), S06-MBL (8,6 mm), S09-MTV (7,8 mm), S03-MST (6,2 mm) cao hon va
khac biét co ¥ nghia thong ké so v&i tat ca nghiém thire ching xa khuan thi nghiém
con lai.

4.2.2.2 Hiéu suat di khang ciia cic chiing xa khuan

Hiéu suat ddi khang cia cac ching xa khudn véi dong ndm Pol-CM duoc
trinh bay ¢ Bang 4.6. O thoi diém 3 NSTN, 2 chung S03-MST va S17-MBL ¢6
HSPK cao lan luot 1a 41,43% va 40,71% tuy khong khac biét so voi cac ching
S09-MTV, S06-MBL, S09-MBL, S11-MCM, S18-MCM va S31-MCM nhung cao
hon va khac biét c¢6 y nghia thong ké & muc ¥ nghia 5% so véi cac chung xa khuan
thi nghiém con lai.

O thoi diém 5 NSTN, ching S17-MBL c¢6 HSPK cao nhat 59,09% tuy khong
khac biét so v6i chiing S31-MCM nhung cao hon va khéc biét c6 y nghia thong ké
s0 v6i cac chiing xa khuan thi nghiém con lai & muc y nghia 5%. O thoi diém 7
NSTN, 2 ching S17-MBL va S31-MCM c¢6 HSPK tuong dwong nhau (60,74%),
cao hon va khac biét c6 ¥ nghia thong ké so véi tit ca cac chung xa khuan thi
nghiém con lai. Ké dén, 5 chung xa khuan S09-MTV, S18-MCM, S03-MST, S06-
MBL va S09-MBL déu c6 HSPK cao hon 50%, lan lugt 1a 53,33%, 54,81%,
51,85%, 51,85%, 50,37%, cao hon va khac biét c6 y nghia vé mat thong ké so véi
cac chung xa khuan con lai & muc y nghia 5%.
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Bang 4.6 Hi¢u suit doi khang ciia 23 chiing xa khuén ddi véi nAm P. oryzae qua cic

thoi diém khio sat.

Chiing xa Hiéu suat doi khang (%) & cac thoi diém
khuin 3 NSTN! 5 NSTN! 7 NSTN! 9 NSTN
S03-MST 41,432 52,73b 51,85 60,44
S04-MST 7,14fen 22,73¢hi 31,118 43,96"
S01-MTV 7,148 22,73¢hi 34,07"% 47,80feh
SO07-MTV 14,294 25,918 29,63¢ 39,011
S09-MTV 37,142 52,73b 53,33b 59,34be
S05-MKG 5,71¢h 15,911 30,37¢ 46,70%"
S10-MKG 18,57¢ 37,73¢ 43,700 55,49<
S12-MKG 4,20M 10,91k 17,78 34,073
S14-MHG 10,00 23,64¢h 31,858 45,602"
S05-MBL 7,43¢hi 24,55¢h 34,811 50,00¢fe
S06-MBL 31,432 48,64 be 51,85 62,09
S09-MBL 39,292 46,36% 50,37b 66,48
S14-MBL 20,00¢¢ 35,91f 41,85% 50,82¢f
S17-MBL 40,712 59,092 60,74 68,68
S05-MCM 4,001 33,18¢ 41,48% 53,854
S06-MCM 12,864%f 34,55 39,26° 50,55
S11-MCM 28,57 45,45 45,93¢d 49,451
S12-MCM 8,57°"¢ 17,271 22,96" 37,91
S14-MCM 427" 18,181 22,22M 36,261
S18-MCM 35,712 50,00 54,81° 60,44°
S23-MCM 28,57 42,27% 46,67 59,34be
S27-MCM 10,00¢f 19,55M 20,74M 32,97
S31-MCM 38,57 53,64 60,74 60,99 ®
Mirc y nghia * * * *
CV (%) 20,59 7,76 5,92 3,84

Ghi chii: Trong ciing mét cét cdc sé trung binh cé chit theo sau giong nhau thi khéc biét khong y nghia
thong ké qua phép thir Duncan; S6 liéu dwoc chuyén doi sang arcsin \[x (i) khi phan tich thong ké; *:

khac biét thong ké o mirc y nghia 5%, NSTN: Ngdy sau thi nghiém.

Pén thoi diém 9 NSTN, 2 ching S17-MBL va S09-MBL c¢6 HSPK cao lan
luot 13 68,68% va 66,48%, cao hon va khac bi¢t cd y nghia véi nhiing ching con
lai & murc y nghia 5%. Tiép theo, cac ching SO6-MBL, S31-MBL, S03-MST, S18-
MCM va S09-MTV c6 HSPK lan lugt 1a 62,09%, 60,99%, 60,44%, 60,44%,
59,34%, cao hon va khac biét c6 y nghia vé mat théng ké so voi cac chung xa

khuan con lai & mirc y nghia 5%.
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Hinh 4.5 Khi ning d6i khang véi nim P. oryzae ciia cAc chiing xa khuén thi
nghiém & thoi diem 9 NSTN
Tom lai, qua két qua Bang 4.5 va Bang 4.6 cho thay 07 ching xa khuan 1a
S17-MBL, S31-MCM, S06-MBL, S09-MBL, S03-MST, S18-MCM va S09-MTV
cho hiéu qua dbi khang voi ndm P. oryzae thong qua ban kinh vong vo khuan cao
va hiéu suat d6i khang cao dén thoi diém 9 ngay sau khi bd tri thi nghiém. Nhu
véy, 07 ching xa khuan 1a S17-MBL, S31-MCM, S09-MTV, S03-MST, S09-
MBL, S06-MBL va S18-MCM duoc chon dé sir dung cho cac thi nghiém tiép theo.

4.2.3 Khi ning d6i khang ciia cac chiing xa khuan déi véi nim P. oryzae
trong diéu kién c6 bd sung mudi NaCl

4.2.3.1 Ban kinh vé khuén

Két qua BKVK cuia 7 chung xa khuan thi nghiém trén méi truong ¢ bd sung
mudi NaCl 2%o qua cac thoi diém khao sat c6 sy khac biét so véi thi nghiém trén
moi truong khong c6 mudi NaCl. Két qua duoc trinh bay trong Bang 4.7.

O thoi diém 3 NSTN, trong diéu kién min 2%, ching S06-MBL tuy c6
BKVVK khong khac biét so véi cac chung S09-MTV, S09-MBL, S18-MCM, S18-
MCM va S03-MST nhung cao hon va khac biét c6 y nghia vé mat théng ké so véi
chung xa khuan S31-MCM. Pén thoi diém 5 NSTN, chung S06-MBL tiép tuc co
BKVVK cao, tuy khong khéac biét so véi chung S09-MBL, S17-MBL va S18-

70



MCM nhung cao hon va khéc biét co y nghia vé mit thong ké so voi 2 chiing S09-
MTV va S31-MCM ¢ mtc y nghia 5%.

Bang 4.7 Ban kinh v khuin (mm) cuaa 23 ching xa khuin ddi véi nim P. oryzae
trong diéu kién mén qua cac thoi diém khao sat. _

Ban kinh v khuin (mm) qua céc thoi diém khéo sat

Chiing xa
khuiin 3NSTN 5NSTN 7NSTN  9NSTN 11 NSTN
S06-MBL g0 17,00 15,6 13,40 12,20
SO9-MBL — j72 158 14,8° 13,6° 12,0°
SIZMBL 700 58 14,6° 13,6° 12,3
S09-MTV 16,420 11,8 6,20 6,0 2.6¢
S03-MST 15,4b 9,6b¢ 4,6 b 1,8¢ 1,6¢
SIS-MCM — g74a0 15,00 13,8 12,0° 9,4°
S3I-MCM — 450¢ 8,2¢ 2,8° 1,6¢ 1,6¢
Mirc y nghia * * * * *

CV (%) 7,79 10,03 1425 15,03 17,76

Ghi chu: Trong cung mot cot cdc $6 ¢6 chir 56 theo sau giong nhau khong khéc biét y nghia qua phép thir
Duncan; *: khac biét thong ké o mirc y nghia 5%, NSTN: ngay sau thi nghiém.

Vao thoi diém 7 NSTN, 3 chiung S06-MBL, S09-MBL va S17-MBL c6
BKVVK cao lan luot 1a 15,6 mm; 14,8 mm va 14,6 mm, tuy khong khéc biét so
v6i ching S18-MCM nhung cao hon va khac biét c6 y nghia vé mat thong ké so
v6i 3 ching S09-MTV, S03-MST va S31-MCM ¢ muc y nghia 5%.

Pén thoi diém 9 NSTN, 4 ching xa khuan S06-MBL, S09-MBL, S17-MBL
va S18-MCM c6 BKVVK khong khac bi¢t nhau, tuy nhién cao hon va khac biét
c6 y nghia vé mit théng ké so voi 3 ching S09-MTV, S03-MST va S31-MCM &
muc y nghia 5%.

Pén thoi diém 11 NSTN, 3 chung xa khuan S06-MBL, S09-MBL va S17-
MBL tiép tuc c6 BKVVK cao nhét, cao hon va khac biét c6 y nghia vé mit thong
ké so voi tat ca cac chiing xa khuan con lai & mirc ¥ nghia 5%.

4.2.3.2 Hiéu suat ddi khing

Két qua hiéu suat d6i khang cho thiy cac ching xa khuan trién vong da thé
hién kha ning d6i khang v6i ndm P. oryzae c6 sy khac nhau so véi thi nghiém
trong diéu kién khong c6 bd sung mudi NaCl ndng dd 2%o. Két qua duoc trinh bay
¢ Bang 4.8.
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Bang 4.8 Hiéu suit ddi khang (%) ciia 23 chiing xa khuin dbi v6i nam P. oryzae
trong dic¢u kién min qua cac thoi diem khio sat.
Hi¢u suat doi khang (%) qua cac thoi diém khao sat

Chiing xa

khuéin 3NSTN  5NSTN  7NSTN 9 NSTN 11 NSTN
S06-MBL 46,15 63,75° 73,042 75,842 78,50°
S09-MBL 36,59 62,50° 73,042 76,512 78,512
S17-MBL 36,59 62,50° 69,57 75,17 78,57°
S09-MTV 29,27 47,50 40,00 53,69 56,59°
S03-MST 31,71 36,25 31,30° 43,62 54,95
S18-MCM 35,34 60,75° 72,172 76,512 76,35
S31-MCM 9,76¢ 16,254 22,614 38,26¢ 49 45°
Mirc y nghia * * * * *

CV (%) 14,60 6,39 4,91 3,64 3,49

Ghi chu: Trong cung mot cot, cac ;5 trung binh c6 chit theo sau giong nhau thi khac biét khong y nghia
thong ké qua phép thir Duncan; S6 liéu dwoc chuyén doi sang arcsin s khi phdn tich thong ké; *: khdc
biét ¢6 y nghia thong ké 6 mikc Y nghia 5%; NSTN: ngay sau thi nghiém.

O thoi diém 3 NSTN trong diéu kién man 2%o, ching S06-MBL c6 HSPK
cao, tuy khong khac biét so voi cac chung S09-MBL, S17-MBL, nhung cao hon
va khéc biét ¢ ¥ nghia vé mit thong ké so voi cac chiing xa khuan con lai.

Pén thoi diém 5 NSTN, cac ching c6 HSPK cao 1a S06-MBL, S09-MBL,
S17-MBL va S18-MCM, cao hon va khéac biét c6 ¥ nghia vé mit thong ké so voi
3 chiing S09-MTV, S03-MST va S31-MCM & mirc ¥ nghia 5%. Két qua HSPK
duogc duy tri twong tu ¢ thoi diém 7 va 9 NSTN.

O thoi diém 11 NSTN, 4 ching xa khuan S06-MBL, S09-MBL va S17-MBL
S18-MCM tiép tuc c6 BKVVK cao nhat, cao hon va khac biét c6 ¥ nghia vé mait
thong ké so v&i 03 cac ching xa khuan con lai & mirc ¥ nghia 5%.

Nhu vay, qua két qua thi nghiém Bang 4.7 va Bang 4.8 cho thdy cac chung
xa khuan thé hién kha nang d6i khang véi nam P.oryzae khac nhau trong diéu kién
¢6 b sung mudi NaCl 2% (2g/1) so voi didu kién khong c6 NaCl. Trong d6, chiung
S06-MBL ludn thé hién kha ning d6i khang véi nAm P.oryzae manh hon so véi
chiung S31-MCM, khéc biét c6 y nghia vé mit thong ké & mirc ¥ nghia 5%.
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Hinh 4.6 Khi ning di khang véi nAm P. oryzae ciia cac chiing xa khuén trong méi
truomg c6 bd sung NaCl 2%o & thoi diém 11 NSTN.

4.2.4. Kha nang rc ché mgc mam bao tir nam P. oryzae cia cac chiing xa khuan
trién vong

Két qua kha ning rc ché moc mam bao tir ndm P. oryzae cia cic ching xa
khuan thi nghiém duoc trinh bay ¢ Bang 4.9. O thoi diém 6 gid sau thi nghiém
(GSTN), hau hét cac nghiém thirc déu c6 bao tir nAm P. oryzae moc mam, riéng
nghiém thtrc xtr Iy voi ching xa khuan S17-MBL thi chua c6 bao tir ndim moc
mam (0%). Pong thoi co 3 ching xa khuan cho ty 16 moc mam thap hon va khéc
biét c6 y nghia vé mit thong ké so voi PC (14,4%) & muc ¥ nghia 5% 1a chung
S06-MBL, S09-MBL va S31-MCM. Dén thoi diém 12 GSTN, tat ca 7 ching xa
khuan déu c6 kha niang trc ché bao tir nAm P. oryzae thong qua ty 18 bao tir moc
mam thap hon, khéac biét c6 y nghia vé mit théng ké & mirc 5% so v6i dbi ching
(31,5%). Ty 1¢ bao tir moc mam bién thién tir 14,2% dén 24,5%. Trong d6, 3 chung
xa khuan S09-MBL, S17-MBL va S31-MCM cho ty 1¢ bao tir moc mam thap nhét,
khac biét c6 ¥ nghia vé mat théng ké so voi chiing con lai & mirc ¥ nghia 5%. Két
qua ttwong tu ¢ thoi diém 24 GSTN, ngoai 3 chung xa khuan ké trén, con c6 chiing
S06-MBL thé hién kha nang uc ché su moc mam bao tir ndm cao hon, khac biét
c¢6 ¥ nghia thong ké & mirc ¥ nghia 5% so véi tit ca cac nghiém thirc con lai.
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Bang 4.9 T¥ 1§ bao tir nAm P. oryzae moc mam (%) qua cac thoi diém khio sat.

Ty 1¢ bao tir nam P. oryzae (%) moc mam

Nghiém thire __qua cic thoi dié'l'n khio st _
6 GSTN' 12 GSTN*" 24 GSTN "
S06-MBL 5,144 17,6¢ 20,1¢d
S09-MBL 6,94 16,4¢ 17,5¢
S17-MBL 0,00°¢ 14,2¢ 15,94
S09-MTV 9,31° 24,5° 27,4°
S03-MST 8,61 18,6 24 3b¢
S18-MCM 8,61 18,6 25,8°
S31-MCM 6,114 16,1°¢ 17,6¢
bC 14,4° 31,52 35,42
Mirc y nghia * * *
CV (%) 27.8 12,1 9,6

Ghi chu: Trong cung mot cot cdc 56 ¢6 chir s0 theo sau giong nhau khéng khéc biét y nghia qua phép thir
Duncan. S6 liéu 6 GSTN dwoc chuyén déi sang Jx+0,5, 12va 24 GSTN duoc chuyén doi sang arcsin

Jx khi phdn tich théng ké. *: khdc biét thong ké & mikc ¥ nghia 5%

Kha ning trc ché moc mam bao tir ndm 1a mot trong nhitng chi tiéu quan
trong danh gia kha nang xam nhiém ctia ndm P. oryzae 1én cay ky chi. Néu ching
xa khuén nao c6 kha nang Uc ché tdt thi bao tir ndm s& khong moc mam hodc moc
mam it hon so v&i ddi chimg. Nghiém thirc nao cé ty 1¢ bao tir moc mam thap hon
thi dugc can nhéc lua chon cho cac thi nghiém tiép theo. Tur két qua thi nghiém
trén Bang 4.9 cho thay ca 7 ching xa khuén thi nghiém déu c6 kha ning tc ché
bao tir ndm P. oryzae moc mam voi nhiéu mirc do khac nhau, trong d6 04 chiing
S06-MBL, S09-MBL, S17-MBL va S31-MCM thé hién kha ning trc ché moc mam
cao hon so véi d6i ching va cac chung xa khuan con lai. Tuy nhién, do ching S06-
MBL c6 BKVVK va hiéu suat d6i khang cao hon chung S31-MCM khi thi nghiém
trong moi truong man (NaCl 2g/1) nén 3 ching xa khuan S06-MBL, S09-MBL va
S17-MBL da duoc chon 1am ngudn cho cac thi nghiém tiép theo.

4.3 NOI DUNG 3: KHA NANG TIET ENZYME CHITINASE VA g -1,3
GLUCANASE CUA CAC CHUNG XA KHUAN CO NGUON GOC TU PAT
NHIEM MAN

4.3.1 Kha ning tiét enzyme chitinase ciia ciia 03 chiing xa khuan S06-
MBL, S09-MBL va S17-MBL

4.3.1.1 Kha niing tiét enzyme chitinase trén méi trwomg thach

Két qua khao sat kha nang tiét enzyme chitinase phan giai chitin cta cac
chung xa khuan thi nghiém dugc thé hién qua Bang 4.10.
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Bang 4.10 Ban kinh vong phan giai chitin (mm) ciia 03 chiing xa khuén qua cac thoi
diém khao sat.

Ban kinh vong phan giai chitin (mm) qua cac

STT N;gliléécm thoi diém khio sat
1 NSTN 3NSTN SNSTN TNSTN
1 S06-MBL 4,2° 10,1¢ 15,3° 18,5°
2 S09-MBL 5,2¢ 13,5° 18,9* 23,32
3 S17-MBL 5,12 12,8° 18,3? 23,22
Mikc y nghia * * * *
CV (%) 6,22% 5,57% 5,3% 4,26%

Ghi chii: trong ciing mot cot cdc chir cdi theo sau giong nhau thi khong khac bi¢t vé mdt thong ké qua phép
thir Duncans,; *: khac biét 6 murc y nghia 5%; NSTN: Ngay sau khi bo tri thi nghiém.

O thoi diém 1 NSTN , ca 3 chung xa khuan thi nghiém (S06-MBL, S09-MBL
va S17-MBL) déu thé hién kha ning tiét enzyme chitinase phan giai chitin. Chiing
xa khuan S09-MBL va S17-MBL c6 kha niang phan giai chitin cao nhat thong qua
chi tiéu ban kinh vong phan giai (BKVPG) chitin twong ung 1a 5,2 va 5,1 mm;
khac biét co y nghia vé mat thong ké so v6i chung xa khuan con lai 13 SO6-MBL.

O thoi diém 3 NSTN , céc ching xa khuan déu c6 BKVPG chitin tang va
khac biét nhau c6 ¥ nghia vé mat thong ké. Trong d6, ching xa khuan S09-MBL
¢6 BKVPG cao nhit 1a 13,5mm, ké tiép 1a chung S17-MBL v6i BKVPG 12,8 mm.
Chung xa khuan S06-MBL c6 BKVPG thip nhét 13 10,1 mm.

Dén thoi diém 5 NSTN , BKVPG cua 3 ching xa khuan van tiép tuc ting,
dao dong trong khoang 15,3 mm dén 18,9 mm. Hai chung xa khuan S09-MBL va
S17-MBL c¢6 BKVPG cao nhét khac biét c6 y nghia vé mit théng ké voi chung
con lai.

O thoi diém 7 NSTN , BKVPG chitin cua tat ca cac chiing xa khuan tiép tuc
tang cao. Trong d6 02 ching S09-MBL va S17-MBL c¢6 BKVPG cao nhét lan luot
14 23,2 va 23,3 mm. Chiung S06-MBL c6 BKVPG thap nhat 1a 18,5 mm, khac biét
c6 ¥ nghia théng ké véi hai ching xa khuan con lai (Hinh 4.7).

Két qua thi nghiém trén cho thiy cac chung xa khuan S09-MBL va S17-MBL
c6 ban kinh phong phan giai chitin cao cling déng thoi c6 kha ning e ché khuan
ty ndm phat trién thong qua dudng kinh tan nam P. oryzae nho va hau nhu phat
trién rat cham so véi dbi chung.
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Hinh 4.7. Vong phan giai chitin (mm) cuia ching xa khuin S09-MBL va S17- MBL
¢ thoi diem 7 NSTN.

4.3.1.2 Ham lwong enzyme chitinase do cac chiing xa khuén tiét ra

Tir két qua thi nghiém & trén, nhan thay ca 3 chung xa khuan S06-MBL, S09-
MBL va S17-MBL déu c6 kha ning tiét enzyme chitinase. Dé danh gia va xac dinh
kha nang doi khéng cua cac chung xa khuan c6 phu thudc ham lugng enzyme
chitinase do ban than xa khuan tiét ra hay khong, thi nghiém khao sat ham luong
enzyme chitinase ctia ba chiing xa khuan duoc trinh bay ¢ Bang 4.11.

Bang 4.11 Ham lwong enzyme chitinase (IU/ml) ciia 03 chiing xa khuén qua cac thoi
diém khdo sat.

Ham lwgng enzyme chitinase (IU/ml) qua cac

STT  Nghiém thirc thoi diém khio sat
1 NSTN 3NSTN SNSTN TNSTN
1 S06-MBL 0,15¢ 0,20°¢ 0,26° 0,28¢
2 S09-MBL 0,27 0,382 0,442 0,51?
3 S17-MBL 0,18 0,27° 0,29° 0,33°
Mirc y nghia * * * *
CV (%) 5,81 6,43 6,95 5,36

Ghi chii: trong cting mot cét cdc chir cdi theo sau giong nhau thi khong khac biét vé mdt thong ké qua phép
thir Duncan; *: khac biét 6 murc y nghia 5%,; NSTN: Ngay sau khi bo tri thi nghiém.

Vao thoi diém 1 NSTN, trong dich trich cua 3 chung xa khuan S09-MBL,
S17-MBL va S06-MBL déu c6 chira ham lugng enzyme chitinase lan lugt 12 0,27;
0,18 va 0,15 IU/ml. Trong d6, ching xa khuan S09-MBL cé ham lugng enzyme
chitinase cao nhat, khac biét c6 y nghia vé mat thong ké so véi 2 ching xa khuan
con lai. Két qua nay dong thoi tuong tng véi két qua cta 2 thi nghiém trém 13 co
ban kinh vong phan giai chitin cao nhét va 1a kha niang e ché nim P.oryzae tot
nhat. Hai ching xa khuan con lai 1a S17-MBL va S06-MBL c6 ham lugng chitinase
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khong khac biét nhau vé mat théng ké. Pén thoi diém 3 NSTN, ham lugng
chitinase ctia cac ching déu ting, dao dong trong khoang 0,20 IU/ml dén 0,38
IU/ml. Trong d6, ham luong chitinase cuia chiing xa khuan S09-MBL cao nhat 1a
0,38 IU/ml va khac biét c6 y nghia théng ké & mirc 5% véi tat ca cac ching con
lai. Pén thoi diém 5 NSTN , ching xa khuan S09-MBL tiép tuc c6 ham lugng
chitinase cao nhét, hai ching S17-MBL va S06-MBL ham lugng chitinase lan luot
140,29 IU/ml va 0,26 IU/ml khong khac biét ¥ nghia thong ké v&i nhau. Cudi cung,
thoi diém 7 NSTN ham luong enzyme chitinase cia tat ca cac ching xa khuan tiét
ra van tiép tuc ting. Pong thoi chung ching xa khuan S09-MBL tiép tuc duy tri
ham luong chitinase cao nhét. Dua vao két qua thi nghiém trén cho thay tat ca cac
chung xa khuan trc ché tot voi ndm P. oryzae déu c6 kha ning tiét enzyme chitinase
¢ muc cao trong ca 2 thi nghiém dinh tinh va dinh lugng. Do d6, chung c6 kha
ning d6i khang voi nAm P. oryzae va tc ché su phét trién khuan ty ndm cao lién
quan dén viéc tiét ezmyne 1am pha v& véach té bao ctia nAm bénh.

Nhu vay, qua két qua thi nghiém & Bang 4.10 va 4.11 cho thay, ca 3 chung
xa khuan c6 kha ning d6i khang tot véi nam P. oryzae déu co kha ning sinh
enzyme chitinase thé hién qua ban kinh vong phan giai chitin va ham luong
chitinase tiét ra. Két qua nay tring hop véi cac cong bd trude ddy vé vai trd quan
trong cua xa khuan trong viéc (rc ché mam bénh gy hai cdy trong 1a tiét enzyme
chitinase phan giai chitine cta vach té bio ndm bénh. Theo Julaluk va
Hataichanoke (2012) ciing cho rang thanh té bao ctia nam Fusarium oxysporum bi
pha v& ngay cang tang do Streptomyces sp. P4 da tiét ra cac enzyme thily phan
trong d6 c6 chitinase dong vai trd quan trong trong viéc tic ché su phat trién cua
nam bénh. C6 thé ndi co su twong quan gitta kha nang e ché su phat trién khuan
ty ndm P. oryzae va kha ning tiét ra enzyme chitinase ctia 3 chung xa khuan.
Chung xa khuan S09-MBL c6 BKVPG chitin cao nhat nén trc ché sy phat trién
nam P. oryzae tot nhat. Piéu nay ciing cho thay vai trd tng dung xa khuan dé quan
Iy bénh hai ciy trong dua trén co ché tiét ra enzyme chitinase cua xa khuan.

4.3.2 Khi ning tiét enzyme p-1,3-glucanase ciia 03 chiing xa khuin S06-
MBL, S09-MBL va S17-MBL

4.3.2.1 Kha niing tiét enzyme p-1,3-glucanase trén méi truwong thach

B-1,3-glucan la thanh phan quan trong trong vach té bao nam that. Khao sat
kha nang tiét enzyme B-1,3-glucanase phan giai p-1,3-glucan nham d4nh gia trién
vong ctia xa khuan trong phong tri bénh do nam hai ciy trong. Két qua danh gia
kha nang phan giai B-1,3-glucan ciia cac ching xa khuan thi nghiém dugc thé hién
qua Bang 4.12.
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Bang 4.12 Ban kinh vong phan giai p-1,3-glucan ciia 03 chiing xa khuén qua céc thoi
diém khao sat.

Ban kinh vong phén giai f-1,3-glucan (mm) qua

STT Nghiém thirc cic thoi didm

10 NSTN 12 NSTN 14 NSTN
1 S06-MBL 9,6° 10,6° 11,6°
2 S09-MBL 9,0° 12,22 12,8%¢
3 S17-MBL 9,82 12,0% 14,07
Mikc y nghia * * *
CV (%) 6,03 4,12 4.8

Ghi chii: Trong ciing mot ¢ét cdc chit cdi theo sau giong nhau thi khong khac bi¢t vé mdt thong ké qua phép
thir Duncan, *: khac biét 0 murc y nghia 5%. NSTN: Ngay sau khi bo tri thi nghiém

Két qua trinh bay & Bang 4.12 cho thay ca 03 chiing xa khuan déu c6 kha
nang tiét enzyme B-1,3-glucanase phéan giai B-1,3-glucan thong qua xuat hién ban
kinh vong phan giai B-1,3-glucan & cac thoi diém khao sat. O thoi diém 10 NSTN,
chung xa khuan S17-MBL ¢6 BKVPG p-1,3-glucan cao nhat 1a 9,8 mm, ké dén
la ching S06-MBL v6i ban kinh vong phan giai 1a 9,6 mm, cao hon va khac bi¢t
c6 ¥ nghia vé mat thong ké so v6i chung S09-MBL.

Hinh 4.8. Vong phan giai p-1,3-glucan (mm) cia 3 ching xa khuin S06-MBL, S09-
MBL va S17- MBL ¢ thoi diém 12 NSTN.

O thoi diém 12 NSTN, céc ching xa khuan déu c6 BKVPG ting va khac
biét nhau c6 y nghia vé mit thong ké. Trong d6, ching xa khuan S09-MBL c6
BKVPG cao tuong duong véi chung S17-MBL (12,2 va 12,0 mm). Chung xa
khuan S06-MBL c¢6 BKVPG thap nhét 1 10,6 mm (Hinh 4.8). Pén thoi diém 14
NSTN, BKVPG ctia 3 ching xa khuan van tiép tyc ting, dao dong trong khoang
11,6 dén 14,0 mm va chung xa khuan S17-MBL c6 BKVPG cao nhét 13 14,0 mm
va khac biét y nghia thong ké so v6i cac chung xa khuan con lai.
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4.3.2.2 Ham lwong enzyme f-1,3-glucanase ciia 03 chiing xa khuin

Két qua khao sat ham luong enzyme B-1,3-glucanase cua 03 chung xa khuan
qua cac thoi diém dugc trinh bay & Bang 4.13. Vao thoi diém 10 NSTN, 3 chiing
xa khuan S06-MBL, S09-MBL va S17-MBL tiét ra enzyme B-1,3-glucanase véi
ham lugng dao dong trong khoang 0,21 - 0,46 IU/ml va chung S17-MBL c6 ham
luong enzyme B-1,3-glucanase tiét ra cao nhat 1a 0, 46 IU/ml va khac biét co y
nghia théng ké so voi cac chung xa khuan thi nghiém con lai.

Bang 4.13 Ham lwgng enzyme p-1,3-glucanase (IU/ml) cia 03 ching xa khuin qua
cac thoi diem khao sat.

Ham lwgng enzyme B-1,3-glucanase (IU/ml) qua cac

STT g,gﬁ,hciém thoi diém khao sat
10 NSTN 12 NSTN 14 NSTN
1 S06-MBL 0,28 0,21b 0,07°
2 S09-MBL 0,21° 0,18 0,05
3 S17-MBL 0,46 0,472 0,152
Mirc y nghia * * *
CV (%) 6,70 13,76 7,50

Ghi chii: Trong cing mot cét cdc chir theo sau giong nhau khéng khdc bi¢t y nghia theo phép thi Duncan
o muec y nghia 5%. *: khac biét ¢ muec y nghia 5%. NSTN: Ngay sau khi bo tri thi nghiém

O thoi diém 12 NSTN, ching S17-MBL c¢6 ham lugng enzyme p-1,3-
glucanase tiét ra cao nhat 14 0,47 IU/ml va khéc biét c6 ¥ nghia thong ké so véi cac
chung xa khuan thi nghiém con lai. Pén thoi diém 14 NSTN, ham lugng enzyme
B-1,3-glucanase do cac chiing xa khuan tiét ra giam nhung ching S17-MBL van
cho ham luong enzyme PB-1,3-glucanase tiét ra cao nhat 1a 0,15 IU/ml va khac biét
c¢6 ¥ nghia thong ké so voi cac ching xa khuéan thi nghiém con lai.

Céc két qua trén cho thay ca 3 ching xa khuan thi nghiém déu c6 kha ning
tiét enzyme chitinase va p-1,3-glucanase thé hién qua ban kinh vong phan giai
chitin, B-1,3-glucan va ham lugng chitinase, B-1,3-glucanase tiét ra. Valois et al.,
(1996) cho rang xa khuan c6 kha ning san xuit ra nhiéu enzyme ngoai bao nhu
chitinase, glucanase, ... gitip phan hity vach té bio ndm gay bénh. Pay 1a dic tinh
quan trong trong co ché dau tranh sinh hoc phong trir nAm bénh ctia xa khuan gop
phan tang hiéu qua ddi khang ciia xa khuan ddi v6i ndm bénh. Theo Palaniyandi
et al. (2013), xa khuan c6 kha ning d6i khang truc tiép voi mam bénh bang nhiéu
co ché khac nhau, c6 thé truc tiép tiéu diét mam bénh thong qua tiét khang sinh va
cac enzyme phan huy vach té bao tic nhan gy bénh. Vach té bao chiu trach nhiém
duy tri tinh toan ven cia té bao, dic biét trong nhitng mdi trudng nhugc truong
(Caldwell, 2000). DBbi véi mam bénh 1a ndm that, vach té bao bao gém cac 16p
chitin va B-glucan (Alexopoulos ef al.,1996; Ferrari et al., 2014) nén khi sir dung
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cac ching xa khuan nay trong phong tri bénh dao on hai ltia thi 2 enzyme nay sé&
phat huy tac dung 1am pha v& vach té bio nim bénh tir 6 han ché su gay hai ciia
mam bénh. El-Mehalawy et al., (2005) ciing cho rang nhd kha ning tiét enzyme
chitinase va B-1,3-glucanase ctia xa khuan d3 pha hiy vach té bao cua nim
Cephelosporium maydis gy héo mudn trén bap. Két qua nay ciing phu hop véi
cac nghién ctu trude day cua (Tuong va ctv., 2014, 2016; Awla et al.,2016, 2017)
cho rang xa khuan c6 kha niang trc ché mam bénh 1a nho tiét enzyme ngoai bao
trong d6 dac biét 1a B-1,3-glucanase va chitinase.

Nhu vdy, 03 ching xa khuin S06-MBL, S09-MBL va S17-MBL c¢6 tiém
nang rat 16n trong viéc ung dung phong tri bénh dao 6n trén lua, tién hanh danh
gia hiéu qua phong tri bénh dao 6n trén giéng lia OM 11735 trong diéu kién ngoai
d6ng trén rudng nhiém man. Két qua thi nghiém dugc trinh bay sau dy.

4.4 NOI DUNG 4: PINH DANH XAC PINH LOAI CAC CHUNG XA
KHUAN CO TRIEN VONG TRONG PHONG TRI BENH PAO ON HAI
LUA VUNG PAT NHIEM MAN

4.4.1 Pinh danh xa khuin dua vao dic diém nudi ciy, dic diém hinh thai
va diic diém sinh hoa

Két qua vé dic diém nudi céy, dic diém hinh thai va dic diém sinh hoa cta
3 chiing xa khuan thi nghiém dugc trinh bay & cac Hinh (Hinh 4.9, 4.10, 4.11 va
4.12) va Bang (Bang 4.14 va 4.15). Chung xa khuan S06-MBL ¢6 chudi bao tir
dang thang (R), cudng sinh bao tir thudc dang lugn song (F) va co bé mat bao tir
tron. Ching S06-MBL khong hinh thanh sic t6 tan trén cdc moi trudng nudi ciy
va khong c6 kha nang sinh melanin. Chiing xa khuan S06-MBL c6 kha ning sinh
truong tot trong moi trudng cd do min dén 4%, sinh trudng trung binh & d6 min
6% va khong sinh truong khi d0 man cao hon 6% (Bang 4.16). Bén canh d6 dua
vao cac dic diém nhan dang xa khuan di x4c dinh duogc ching xa khuan S06-
MBL thudc Gram duong va c6 kha ning tiét cac enzyme ngoai bao nhu protease,
amylase va lipase (Bang 4.14 Bang 4.15).

Chung xa khuan S09-MBL c6 chudi bao tir dang thang (R), cudng sinh bao
tir thudc dang thang hoi gon séng (RF), bé mit bao tir tron. Chung S09-MBL khong
hinh thanh sic té tan trén cic méi trudng nudi cdy va co kha ning sinh sic to
melanin. Chung xa khuan S09-MBL c6 kha ning sinh trudng t6t trong moi truong
c6 d6 man dén 4%, sinh truong trung binh ¢ d0 man 8% va khong sinh trudng khi
dd man cao hon 6% (Bang 4.16). Bén canh d6 dya vao cac dac diém chung cua xa
khuan da duoc nghién cuu trude day xac dinh ching xa khuan S09-MBL thudc
Gram duong va c6 kha ning tiét cac enzyme ngoai bao nhu protease, amylase va
lipase (Bang 4.14 Bang 4.15).
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Hinh 4.9 Mau sic KTKS (bén trai) va KTCC (bén phai) ciia chiing xa khuin A)
S09-MBL va B) S17-MBL ¢ thoi diém 21 NSKC

Chung xa khuan S17-MBL c6 chudi bao tir dang moc cau (RA), cudng sinh
bao tir dang thang hoi gon séng (RF) va bé mit bao tir c6 dang tron. Chung S17-
MBL khong hinh thanh sic t6 tan trén cac mdi trudng nudi cay va khong co kha
ning sinh melanin. Ching xa khuan S17-MBL ¢6 kha ning sinh trudng t6t trong
moi truong c6 do man dén 4%, sinh truong trung binh & dd méan 6% va khong sinh
truong khi d0 man tir 8% tro 1én (Bang 4.16). Bén canh d6 dua vao cac dac diém
chung cta xa khuan da nhan dang va xac dinh chung xa khuan S17- MBL thudc
Gram duong va c6 kha nang tiét cac enzyme ngoai bao nhu protease, amylase va
lipase (Bang 4.14 va Bang 4.15).
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Biang 4.14 Dic diém vé hinh thai va dic diém sinh héa ciia 03 chiing xa khuin S06-
MBL, S09-MBL va S17-MBL.

Dic diém

Chiing xa khuén thi nghiém

S06-MBL S09-MBL S17-MBL

Chuoi bao tir Thang (R) Thang (R) Moc cau (RA)
S}uong sinh bao Luon séng (F) ;félglg hoi gon song (Télglg hoi gon song
Bé mit bao tir Dang tron Dang tron Dang tron
Mau sic KTKS — Tring Tréng Xam
Séc tb tan Khong Khong Khong
Sic t melanin ~ Khong Vang nau Khong
mKhuz nang chiu 6y <8% <8%

Protease,

Tiét enzyme

Gram

Amylase, Lipase,

Cellulase
Duong

Protease, Amylase,
Lipase, Cellulase

Duong

Protease, Amylase,
Lipase, Cellulase

Duong

Hinh 4.10 Hinh dang cudng sinh bao tir dang thing (A; S17-MBL), chudi bao tir
dang moc ciau (A, S17-MBL), chuoi bao tir dang thang (B; S09-MBL), bé mat bao
tir dang trom (C; S17-MBL)

Hinh 4.11 A) Kha nang tao sic to melanin (chung xa khuan S09-MBL) va B)
Khong tao sic t6 melanin (chiing S17-MBL) trén méi truong ISP6 & 4 NSKC.
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Hinh 4.12 Khi ning tiét cic enzyme A) Protease, B) Amylase va C) Lipase ciia cic

chiing xa khuén.

Biang 4.15 Kha ning tiét enzyme amylase, protease va lipase ciia 03 chiing xa khuin
S06-MBL, S09-MBL va S17-MBL.

Ban kinh vong phén giai co chat (mm) ciia 3 chiing xa

Chiing xa khuén khuin & 7 NSTN (*)

Amylase Protease Lipase
S06-MBL 9,5+1,29 8,3+0,50 10,8 + 0,63
S09-MBL 10,8 + 1,16 11,5+0,57 11,2 +0,65
S17-MBL 8,8+ 0,96 13,5+0,58 9,8+0,96

(*) Sb lidu 1a trung binh cta ba lan lip lai + SD (d6 1éch chuan).

Bang 4.16 Kha ning chiu mudi NaCl (%) ciia 03 chiing xa khuin S06-MBL, S09-
MBL va S17-MBL

Nong dé mudi NaCl (%)

Chung xa

khuan 3 4 5 6 7 g 9
S06-MBL 4+ 4+ - ++ ++ - - -
S09-MBL 4+ 4+ -+ ++ ++ ++ ++ -
S17-MBL 4+ 4+ -+ ++ ++ + + -

Ghi chii: (+++) Sinh truong tot: KTKS, KTCC phat trién tot; (++) Sinh truéng trung binh: KTCC phat
trién tot va khéng cé sw hinh thanh KTKS; (+) Sinh truong yéu: KTCC phat trién yéu va khéng c6 sy hinh
thanh KTKS; (—) Khéong co sy sinh trueong trén moi truong.
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Bang 4.17 Pic diém hinh thai, nudi ciy va dic tinh sinh 1y - sinh héa ciia chiing xa

khuin S06-MBL.

Pic diém phan loai S06 - MBL Streptomyces fradiae
, Thing dén gon q
Cudng bao tu , gRF & Dang thang (R)
Hinh thai — song (RF) q
Chuoi bao tir Dang thang (R)) Dang thang (R)
Bé mat bao tr Tron Tron
.. Mau sic KTKS Tring Tring
Moi
truong  Mau sic KTCC Vang nau Vang hong
ISP2 - -
Sac to hoa tan Khong Khong
Moi Mau sac KTKS Trang xam Trang
truong  Mau sic KTCC Vang nau Vang chanh
ISP3 Sic t hoa tan Trong subt Trong subt
Mbi Mau sac KTKS Trang Trang
truong  Mau sic KTCC Tring Tring
ISP4 VN A A
Sac to hoa tan Khong Khong
Moi Mau sac KTKS Trang vang Trang
truong  Mau sic KTCC Vang nhat Vang nhat
ISP3 Sic t hoa tan Khong Khong
Moi
truong  Tao sdc t melanin -~ Khong Khong
ISP6
Moi .
‘01 Kha nang chiu muoi
truong %) <8
ISP1 ’

Kha néng tiét enzyme

Amylase, lipase,

protease, cellulase

Amylase, lipase,
protease
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Bing 4.18. Dic diém hinh thai, nudi cAy va dic tinh sinh 1y - sinh héa ciia chiing xa

khuin S09-MBL.

Pic diém phan loai S09-MBL Streptomyces bikiniensis
, Thang hoi gon : .
Cuodng bao tu , angRFl 8¢ Thang hoi gon song (RF)
Hinh thi song (RF) q
Chuoi bao tir Thang (R) Thang (R)
Bé mat bao tr Tron Tron
Mbi Mau sic KTKS Tring Tring
truong  Mau sic KTCC Vang nau Vang nau
ISP2 .
Sac to hoa tan Khong Khong
Mbi Mau sic KTKS Xam den Xam den
o1
truong  Mau sic KTCC Xéam den Xéam den
ISP3 Séc t hoa tan Khong Khong
Moi Mau sac KTKS Trang Trang
truong  Mau sic KTCC Vang nhat Vang nhat
ISP4 Sic t hoa tan Khong Khong
Mobi Mau sac KTKS Trang vang Trang
truong  Mau sic KTCC Vang nhat Vang nhat
ISP Sic t hoa tan Vang nhat Vang nhat
. Tao sac to R A
truong ) Nau den Nau den
melanin
ISP6
INTS
‘01 Kha nang chiu
Tuong - 6i (%) =8
ISP1 ’

” Amylase, lipase, )
Kha nang ti€t enzyme Y P Amylase, lipase, protease

protease, cellulase
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Bing 4.19. Pic diém hinh thai, nudi cAy va diic tinh sinh 1y - sinh héa ciia chiing xa
khuin S17-MBL.

Pic diém phan loai

S17-MBL

Streptomyces lavendulae

Hinh thai

Cubng bao tir

Théng-gon song (RF)

Dang gon song (F)

Dang moéc cau dén xodn

Chuoi bao tir Moc cau (RA) mo rong (RA)
Bé mit bao tir Tron Tron
Mau sic KTKS  Tring Tring
Mé;;;lzdng Mau sic KTCC ~ Vang nau Vang nau
Sdc t0 hoa tan Khoéng Khoéng
Mau sic KTKS ~ Xéam Xém
Mé;;;lgdng Mau sic KTCC ~ Vang nau Vang nau
Sdc t0 hoa tan Khoéng Khoéng
Mau sic KTKS ~ Xéam Xém
Mé;;;jdng Mau sic KTCC ~ Vang nhat Vang nhat
Sdc t0 hoa tan Khoéng Khoéng
Mau sic KTKS ~ Xam tring Xam
Mé;;;lzdng Mau sic KTCC ~ Vang nhat Vang nhat
Sac to hoa tan Khong Vang nhat
Moi truong  Tao sdc to
ISP6 : m.elanin Khong Khong
Moi trudng Khé} nang chiu <3
ISP1 mudi (%) -

Kha néng tiét enzyme

Amylase, lipase,

protease, cellulase

Amylase, lipase, protease

Tur két qua so sanh cac dac diém nudi cay, hinh thai va sinh ly sinh hoé voi

khoa phan loai xa khuan cua International Streptomyces Project (Shirling and
Gottlieb, 1972) c6 thé xép 03 ching xa khuan: S06-MBL, S09-MBL va S17-MBL
vao chi Streptomyces. Pong thoi ddi chiéu véi co sé dir lidu vé cac loai d duoc

cong b, két qua cho thiy sy twong dong vé dic diém hinh thai, nudi cdy va sinh
ly sinh hod cuia 3 chung xa khuan véi cac loai nhu trinh bay & Bang 4.17, Bang

4.18 va Bang 4.19. Pé khang dinh tén loai ctia cac ching xa khuan trén can két

hop phéan loai theo phuong phap sinh hoc phan tu.
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4.4.2 Pinh danh cac chiing xa khuin bing phwong phap sinh hoc phan tir

San pham PCR thu dugc cua cac ching xa khuan co kich thuéc khoang
1.500 bp (Hinh 4.13), phu hop véi trong lugng phan tir cac ching xa khuan thudc
loai Streptomyces.

S06-MBL S17-MBL

S09-MBL
———— ——

Hinh 4.13 Sén pham PCR dwgc khuéch dai véi cip moi thude ving 16S-rRNA ciia
3 chiing xa khuan S06-MBL, S09-MBL va S17-MBL.

Duya vao két qua Bang 4.20 cho thay céc chiing xa khuan thi nghiém c6 muc
d6 tuong dong tir 98 - 99% khi so sanh véi loar chuan dya vao trinh ty gen ving
16S rRNA. Cu thé 1a chung S06-MBL c¢6 mirc twong dong voi loai Streptomyces
fradiae 13 99%; ching S09-MBL c¢6 muc twong dong voi loai Streptomyces
bikiniensis 1a 99% va ching S17-MBL c6 muc twong dong voi loai Streptomyces
lavendulae 1a 98% (Bang 4.20).

Bang 4.20 Két qua xac dinh ba miu xa khuin dya trén trinh ty ving 16S-rDNA.

Ma so cua chiing

Miu xa e e Kich thwée Mirc do twong A n
kh len‘ Loai xac dinh trinh tw (bp)  ddng (%) twong dong trén
" w(op gl GenBank
S06-MBL  Streptomyces fradiae 1462 99 AB184253.1
S09-MBL  Streptomyces bikiniensis 1476 99 NR 112436.1
S17-MBL  Streptomyces lavendulae 1515 98 DQ645958.1

Tom lai, qua két qua dinh danh bang ca hai phuong phap hinh thai va sinh
hoc phén tir nhan thay ching S06-MBL 1a loai Streptomyces fradiae, chung S09-
MBL 1a loai Streptomyces bikiniensis va chung S17-MBL 1a loai Streptomyces
lavendulae. Cac cong trinh nghién ctru cho thay hai loai xa khuan Streptomyces
bikiniensis va Streptomyces lavendulae c¢6 nhiéu tiém ning ung dung trong nong
nghi¢p va ca trong y hoc. Loai Streptomyces bikiniensis dugc El-khawaga &
Megahed (2012) nghién ctru img dung chdng lai vi khuan gay bénh va con tring
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hai cay trong. Tudng va ctv., (2015) ciing xac dinh duoc loai Streptomyces
bikiniensis c6 kha niang quan 1y bénh chay bia 13 laa do vi khuan Xanthomonas
oryzae pv. oryzae gay ra. Loai Streptomyces lavendulae da dugc cac nha khoa hoc
nghién ctru tmg dung trong diéu tri bénh ung thu (Saravana Kumar et al., 2014) va
phong trir bénh trén ciy trong (Lin et al., 2020). Qua d6, c6 thé thay rang 03 ching
xa khuan S06-MBL, S09-MBL va S17-MBL dugc dinh danh khong thudc lodi can
lwu y vé kha ning giy doc cho ngudi va dong vat. Do dé, co thé ung dung hai
chung xa khuan S09-MBL va S17-MBL ngoai ddng ruéng nhu mdt tac nhan sinh
hoc dé phong tri bénh dao 6n hai laa trén dat nhiém man.

4.5 NOI DUNG 5: KHA NANG PHONG TRI BENH PAO ON CUA
CAC CHUNG XA KHUAN TRIEN VONG TRONG PIEU KIEN NHA LUOI
4.5.1 Ty 1¢ dién tich 14 nhiém bénh

Pé danh gia hiéu qua phong tri ctia 3 chung xa khuan S06-MBL, S09-MBL
va S17-MBL, tién hanh thi nghiém trong nha luéi véi chung bénh nhan tao dong
ndm PO1-CM trén gidng laa OM11735. Két qua duoc trinh bay & Bang 4.21.

Béing 4.21 Ty I¢ dién tich la nhiém bénh dao 6n ciia cac nghiém thirc trong diéu ki¢n
nha luwdi qua cac thoi diém khao sat.

Ty 18 dién tich 14 nhiém bénh dao 6n (%) qua cac giai doan

Nghiém thirc
4NSLB 6NSLB S8NSLB 10NSLB 12NSLB  14NSLB
S06-MBL-A 4,512 7,63 6,980 6,12° 5,41¢ 7,020
S06-MBL-A-T 2 (4¢ 6,884t 6,87 4,624 5,17 5,844
S06-MBL-A-S 1,98¢ 8,89 6,06 5,88b¢ 5,16 5,88
S06-MBL-A-TS 2 19 6,494t 5,494 4,544 4,674 5,16¢
S09-MBL-A 3,130 7,028 6,16¢ 5,89bc 5,32¢ 6,24¢
S09-MBL-A-T ~ 2,12¢ 6,09 5,13¢ 4,844 4,61% 5,294
S09-MBL-A-S 2,12¢ 6,06f 5,12¢ 4,594 4,25¢ 4,25f
S09-MBL-A-TS ] 14¢  2,52¢ 421° 2,86f 3,33f 2,880
S17-MBL-A 2,450 726 7,42b 6,22° 6,95° 6,53

SI7-MBL-A-T 196 6,50% 5854 575 481t 6,14¢
S17-MBL-A-S 2’150 6,60def 5,186 5,48° 4,88de 5,90°d

S17-MBL-A-TS 1284 3,162 4,57f 4,08¢ 4,22¢ 3,48¢
Beam 75WP 0,64 1,431 4,29f 2,35¢ 3,48f 3,040
Déichingdm 4801 9,98 9,500 12,08 12,69 11,092
Mikrc y nghia ok ok ok ok * kx
CV(%) 10,73 6,70 3,36 3,28 3,62 3,62

Ghi chu: Trong cung mot cot cdc chir theo sau giong nhau khong khéc biét y nghia theo phép thir Duncan
o murc y nghia 5%. So liéu dwoc chuyén doi sang [x + 0,5 khi phdn tich thong ké; **: khdac biét o murc
vy nghia 1%. NSLB: Ngay sau khi lay bénh nhan tgo.
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O thoi diém 4 ngay sau khi lay bénh nhan tao (NSLB), 2 nghiém thirc S09-
MBL-TS va S17-MBL-TS (phun xa khuan két hop 2 ngay trudc va 2 ngay sau khi
lay bénh nhan tao) cho ty 1& dién tich 14 nhiém bénh tuy cao hon nghiém thirc sir
dung thudc hoa hoc nhung thap hon va khac biét c6 ¥ nghia thong ké so véi cac
nghiém thtrc con lai.

O thoi diém 6 NSLB, hai nghiém thirc S09-MBL-TS va S17-MBL-TS c¢6
ty 1¢ dién tich 12 nhiém bénh tuy cao hon nghiém thirc thudc hoa hoc nhung thap
hon va khéc biét c6 y nghia théng ké so v6i cac nghiém thic con lai. O thoi diém
8 NSLB, hai nghiém thtrc S09-MBL-TS va S17-MBL-TS c6 ty 1€ dién tich 14
nhiém bénh thap lan luot 1a 4,57% va 4,21% tuong duong v6i nghiém thirc thude
hoa hoc, thap hon va khac biét c6 ¥ nghia théng ké so véi cac nghiém thirc con lai.
O thoi diém 10 NSLB, nghiém thirc S09-MBL-TS c6 ty 1¢ dién tich 1a nhiém bénh
thap 14 2,86% tuy cao hon nghiém thtrc thudc hoa hoc nhung thip hon va khac biét
c6 y nghia théng ké so véi cac nghiém thirc con lai, ké dén 1a nghiém thic S17-
MBL-TS véi ty 1& dién tich 14 nhiém bénh 13 4,08%. O thoi diém 12 NSLB, nghiém
thirc S09-MBL-TS c¢6 ty 1¢ dién tich 14 nhiém bénh 1a 3,33%, thap twong duong
v6i nghiém thirc sir dung thudc ho hoc Beam 75WP va thip hon cé ¥ nghia thong
ké so v6i cac nghiém thirc con lai. O thoi diém 14 NSLB, nghiém thirc S09-MBL-
TS c6 ty 1¢ dién tich 14 nhiém bénh thap 14 2,88%, thap tuong duong véi nghiém
thirc thudc hod hoc va thap hon va khac biét co y nghia thong ké so v6i cac nghiém
thirc con lai, ké dén 1a nghiém thirc S17-MBL-TS véi ty 1¢ dién tich 14 nhiém bénh
1a 3,48%.

4.5.2 Chi so bénh dao on 14

Két qua danh gia kha ning quan 1y bénh dao 6n cia cac ching xa khuin
trong nha ludi théng qua chi sé bénh dao on 14 duoc trinh bay ¢ Bang 4.22. O thoi
diém 4 NSLB, 2 nghiém thitc S09-MBL-TS va S17-MBL-TS (phun xa khuan két
hop 2 ngay trudc va 2 ngay sau khi lay bénh nhén tao) cho chi s bénh dao on 14
tuy cao hon nghiém thirc thuéc Beam 75WP nhung thdp hon va khac biét co y
nghia thong ké so v4i cac nghiém thire con lai.

O thoi diém 6 NSLB, nghiém thirc S09-MBL-TS cho chi s bénh 1a 7,57%
tuy cao hon nghiém thtrc thudc hoa hoc nhung thip hon va khac biét c6 ¥ nghia
théng ké so vdi cac nghiém thic con lai. O thoi diém 8 NSLB, nghiém thuac S09-
MBL-TS cho chi s6 bénh thap 1a 13,05% twong dwong voi nghiém thic thude hoa
hoc va thap hon va khac biét c6 ¥ nghia théng ké so véi cac nghiém thirc con lai.
O thoi diém 10 NSLB, nghiém thic S09-MBL-TS van cho chi sé bénh thép la
9,43% tuong duong voi nghiém thic sir dung thubc Beam 75WP (7,74%) va thap
hon va khac biét c¢6 y nghia thong ké so v6i cac nghiém thirc con lai.
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Bang 4.22 Chi _sé bénh dao 6n 14 (%) ciia cic nghiém thirc trong diéu kién nha luéi
qua cac thoi diém khao sat.

. i Chi s6 bénh dao 6n 14 (%) & cac thoi diém khao sat
Nghiém thirc

4NSLB 6NSLB SNSLB 10NSLB 12NSLB 14NSLB

S06-MBL-A 13,08* 22,63¢ 20,38 20,19° 18,11¢ 24,820
S06-MBL-A-T 5,92¢ 18,14¢ 21,06¢ 17,24¢de 17,56%4  20,45¢d°
S06-MBL-A-S 5,74°  26,67° 18,779 19,41% 17,29¢  20,57¢4
S06-MBL-A-TS  6,35¢ 19,45¢t 17,021 14,98¢' 15,649 18,06

S09-MBL-A 8,81° 21,07k 19,114 19,44b¢ 17,81¢ 21,84¢
S09-MBL-A-T 6,15¢  22,28% 15,89¢h 15,964f 15,43¢ 18,534
S09-MBL-A-S 5,74¢ 18,17¢ 15,87¢h 15,14¢fe 14,23f 14,89¢
S09-MBL-A-TS ~ 3,31¢ 7,57 13,05 9,43h! 11,172 10,08
S17-MBL-A 7,125 21,29¢de 23,01° 20,52° 23,29° 22,850

S17-MBL-A-T 5,17¢¢ 19,49 18,13¢f 18,97 16,10  21,51°
S17-MBL-A-S 6,21¢ 19,80d4f 16,07¢ 18,085<d 16,349 20,674

S17-MBL-A-TS 3,709  11,99¢ 14,18" 13,46 14,14f 12,18¢h
Thudc Beam
75WP 1,861 4,30 13,311 7,741 11,61¢ 10,63M
béi ching am 14,372 32,882 33,312 37,722 39,042 39,362
Mikc ¥ nghia ok ok ok ok * % ok
CV% 11,04 4,73 4,70 5,53 4,30 4,39

Ghi chi: Trong ciing mot c¢gt cdc chir theo sau giong nhau khéng khdc biét ¥ nghia theo phép thir Duncan;
So liéu 4NSLB dwoc chuyén doi sang .[x + 0,5 , cdc ngay con lai duwoc chuyén doi sang (arcsin \[x) khi
phan tich thong ké; **: khac biét co y nghia o murc 5%. NSLB: Ngay sau khi ldy bénh nhdn tao.

Thoi diém 12 NSLB, nghiém thirc S09-MBL-TS cho chi s6 bénh thap 14
11,17% twong dwong v&i nghiém thirc thude hoa hoc (11,61%) va thap hon va khac
biét c6 y nghia théng ké so voi cac nghiém thirc con lai. O thoi diém 14 NSLB,
nghiém thirc S09-MBL-TS cho chi s6 bénh thip nhat 13 10,08% tuwong duong voi
nghiém thic thuéc Beam 75WP (10,63%) va thap hon va khac biét co y nghia
thdng ké so v6i cac nghiém thirc con lai.

4.5.3 Hiéu qua giam bénh dao on 14

Két qua danh gia kha ning quan 1y bénh dao 6n cta cac ching xa khudn
trong nha ludi thong qua HQGB dao 6n 14 dugc trinh bay ¢ Bang 4.23.

O thoi diém 4 NSLB, nghiém thitc S17-MBL-TS va S09-MBL-TS cho chi
s6 bénh dao 6n 14 tuy cao hon nghiém thue str dung thudc héa hoc nhung thap hon
va khac biét ¢ y nghia thong ké so v6i cac nghiém thirc con lai. O thoi diém 6
NSLB, nghiém thitc S09-MBL-TS cho hiéu qua giam bénh cao 13 76,23% tuy thap
hon nghiém thtrc thudc hoa hoc (86,29%) nhung cao hon va khac biét c¢6 ¥ nghia
thdng ké so véi cac nghiém thirc con lai.

Pén thoi diém 8 NSLB, 2 nghiém thirc S17-MBL-TS va S09-MBL-TS cho
hi€u qua gidm bénh lan luot 1a 51,72% va 55,52% cao twong duong vdi nghiém
thirc thudc hoa hoc (54,21%), cao hon va khac biét c6 y nghia thong ké so v6i mot
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s6 nghiém thirc con lai. O thoi diém 10 NSLB, nghiém thirc S09-MBL-TS cho
thay kha ning phong trir bénh cao thong qua hiéu qua giam bénh cao twong duong
voi nghiém thuce thudc hoa hoc. Pén thoi diém 14 NSLB, 2 nghiém thuac S17-
MBL-TS va S09-MBL-TS cho hi¢u qua giam bénh lan luot 13 68,53% va 73,94%
cao twong duong véi nghiém thic thubec Beam 75WP (71,72%) va thip hon va
khac biét c6 ¥ nghia théng ké so v6i cac nghiém thire con lai (Bang 4.23).

Bing 4.23 Hi¢u qua giam bénh dao on 14 (%) cua cac nghi¢m thirc trong diéu Kién
nha luwdi qua cac thoi diém khao sat.

Hiéu qua giam bénh dao 6n 14 (%) & cac thoi diém
4NSLB 6NSLB 8NSLB 10NSLB 12NSLB 14NSLB
S06-MBL-A 2,61f  28,89¢ 30,57% 43,082 55,01¢ 35,87¢
S06-MBL-A-T ~ 5587¢ 43,000  2820eh  55,68%  56,36% 47,18«
S06-MBL-A-S  5726¢ 1620" 36064t 50,11¢h  57,04% 46,84
S06-MBL-A-TS  5270¢ 38,80 42050 61,49«  61,15¢  5334°
S09-MBL-A 34,40¢ 33,78t 34,02¢ft 50,028 55744 43554
S09-MBL-A-T 54,164 30,00 4588 5898  61,66°¢  52,12¢
S09-MBL-A-S 54580 42,924 4596> 61,08% 64,37 61,53
S09-MBL-A-TS 75336 76,23 55520  7576®  72,25* 73,94
S17-MBL-A 46,99% 33,10° 21,641  47,25"  42,13F  40,97%
S17-MBL-A-T 61,494 38,75¢f  3826%f 5]228h 60,00 44434
S17-MBL-A-S 53764 37,77 4526> 53,507 59,40 46,60

SI7-MBL-A-TS 72,48 62,31° 51,72 6540  64,85" 68,53
Thudc Beam

Nghi¢m thirc

75WP 88,712 86,292 54212 80,442 68,79 71,722
Mirc y nghia Hk Hk Hk Hk Hk Hk
CV% 11,69 7,05 8,82 6,19 3,52 5,39

Ghi chu: Trong cung mot cot cdc chir theo sau giong nhau khong khdc biét y nghia theo phép thir Duncan;.
S0 ligu duwoc chuyéen doi (arcsin /) khi phan tich thong ké;**: khac biét o mirc y nghia 5%. NSLB: Ngay
sau khi lay bénh nhdn tgo.

Tom lai, qua két qua Bang 4.21, Bang 4.22 va Bang 4.23 cho thiy 2 chiing
xa khuan S17-MBL va S09-MBL khi dugc xir Iy phun két hop 2 ngay trudc va 2
ngay sau khi 1ay bénh cho hiéu qua phong trir bénh dao 6n hai laa trong trong chau
dat nhiém man twong duwong véi st dung thudc héa hoc Beam 75WP. Kha ning
phong tri ciia 2 chung xa khuan trén c6 thé 1a do 2 chung xa khuan nay c6 kha ning
tiét ra enzyme chitinase va B-1,3-glucanase cao, tir 46 pha v& vach té bao ndm lam
nam khong phat trién va gy bénh cho cay lua. Theo nghién ctru ciia Twong & Em
(2014) cho thdy chung xa khuan Streptomyces ST61 vira c6 kha ning phong trir
bénh dao 6n hai lua cao trong diéu kién nha luéi vira c¢6 kha nang tiét ra enzyme
chitinase va B-1,3-glucanase cao. Theo Prapagdee ef al., (2008) chung xa khuan
Streptomyces hygroscopicus c¢6 kha nang tiét enzyme chitinase va p-1,3-glucanase
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pha hiy va 1am bién dang véach té bao ctia nAm Colletotrichum gloeosporioides va
Sclerotium rolfsii. Theo nghién ctru cta Lee et al., (2012) cho rang chiing xa khuan
Streptomyces cavourensis SY224 c6 kha nang phong trtr bénh than thu hai 6t do
nam Colletotrichum gloeosporioides giy ra do kha nang tiét cac loai enzyme ngoai
bao (chitinase, B-1,3-glucanase, lipase, protease) cua no.

4.6 NOI DUNG 6: KHA NANG PHONG TRI BENH PAO ON HAI LUA
CUA HAI CHUNG XA KHUAN S09-MBL VA S17-MBL PIEU KIEN
NGOAI PONG

4.6.1 Vu mua nam 2017
4.6.1.1 Tinh hinh thoi tiét va sau bénh hai trén rudng thi nghiém

Thi nghiém vu mua 2017 dugc thyc hién tir thang 9/2017 dén thang 12/2017,
day 1a thoi diém chuyén mua, nhiét d6 giam dan tir dau vu dén cudi vy, nhidu tran
mua 16n kéo dai xen ké v&i nhitng dot nang nong, chénh 1éch nhiét d6 ngay va dém
cao, am do cao va c6 nhitng dot swong mu day. Nhiét d6 trung binh 27,1°C, 46 am
trung binh 84,3% va luong mua trung binh 169,4 mm (Bang 4.24). Dién bién thoi
tiét kha phirc tap, lwvong mua khong dong déu gitta cic ngdy trong thang va giira
cac thang: dau vu lugng mua rat cao, gitra vu (cuéi thang 11/2017, dau thang
12/2017) c6 bao xuat hién lam lwong mua ting cao & giai doan lda trd dan dén tinh
hinh siu bénh kha nhiéu, dic biét 1a cac bénh do nAm va vi khudn gy ra, trong d6
nghiém trong nhat 1a bénh dao 6n do ndm Pyricularia oryzae gay ra.

Bang 4.24 Dién bién nhi¢t d9, 4m d va lwong mua trung binh trong thoi gian thue
hién thi nghiém vu mua 2017.

Thoi gian Nhiét do (°C) Do am (%) Lwong mwa (mm)
Théang 9/2017 27,8 86 287,44
Théang 10/2017 27,3 86 212,0
Théang 11/2017 27,5 83 101,3
Théang 12/2017 25,7 82 76,8

Trung binh 27,1 84,3 169,4

(Nguon: Pai Khi twong — Thity vén tinh Bac Liéu)

4.6.1.2 Chiéu cao va s6 chdi ciia ciy lia thi nghi¢ém

Két qua ghi nhan chi tiéu chiéu cao cy laa thi nghiém tai xa Ninh Thanh Loi
vao céac giai doan nhay chdi, tr va chin dugc trinh bay ¢ Bang 4.25. Qua d6 cho
thdy chiéu cao ciia cdy lia & cac nghiém thirc thi nghiém khac biét khong co
nghia vé mit théng ké. Nhu vy hai ching xa khuan S09-MBL va S17-MBL khong
anh huong dén sy phat trién chiéu cao ctia cdy lia trong trén dat nhiém man.
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Bing 4.25 Chiéu cao cay laa thi nghiém tai xa Ninh Thanh Lgi, huyén Hong Dén,
tinh Bac Liéu vu mua 2017.

Chiéu cao cay lia (cm) qua cac giai doan

STT  Nghi¢m thirc 20 NSS 55 NSS 81 NSS
1 S09-MBL-A 25,3 77,9 102
2 S09-MBL-A,20 23,6 53,8 103
3 S09-MBL-A,40 24,3 78,0 103
4 S09-MBL-A,60 23,6 76,0 101
5  S09-MBL-A,20,40 24.4 76,7 104
6  S09-MBL-A,20,60 23,7 79,2 104
7 S09-MBL-A,40,60 24.4 77,1 102
8  S09-MBL-A,20,40,60 22,9 77,8 105
9  SI17-MBL-A 23,1 75,9 103
10  S17-MBL-A,20 23,5 83,0 106
11 S17-MBL-A,40 24,6 78,9 103
12 S17-MBL-A,60 23,8 75,7 101
13 S17-MBL-A,20,40 22,9 77,9 105
14 S17-MBL-A,20,60 24,3 79,2 104
15  S17-MBL-A,40,60 232 80,2 105
16  S17-MBL-A,20,40,60 23,9 78,5 105
17 Thubc hoa hoc 26,3 77,9 104
18  Pbi chimg 4m 23,8 77,9 101

Mirc y nghia ns ns ns
CV (%) 4,50 13,16 2,78

Ghi chii: Trong ciing mét ¢ét cdc s6 trung binh cé chir theo sau giong nhau thi khéc biét khong y nghia
thong ké qua phép thir Duncan; ns: khdc biét khong cé y ngia vé mat thong ké ¢ mirc y nghia 5%; A: Ao
hat; 20,40,60: ngay sau sa (NSS).

Két qua ghi nhan chi tiéu s6 choi cay laa thi nghi¢m tai xa Ninh Thanh Loi
vao cac giai doan bat dau nhay chdi dén lta tré déu duoc trinh bay ¢ Bang 4.26.
Qua d6 cho thay s6 chdi ctia cay laa & cac nghiém thirc thi nghiém khac biét khong
c¢6 ¥ nghia vé mit théng ké. Nhu vay hai ching xa khuan S09-MBL va S17-MBL
khong anh hudng dén su phat trién s6 chdi cta cdy laa trén ving dt nhiém man.

Tom lai, viéc xir Iy 40 hat va phun huyén phu xa khuan S09-MBL va S17-
MBL mét s6 10® cfu/ml 1én 14 khong lam anh hudng dén sy phat trién chiéu cao
va gia tang s6 chdi ctia cay 1aa thi nghiém trén rudng nhiém min qua cac giai doan
khao sat.
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Bang 4.26 S6 chdi cdy ltia thi nghiém tai xi Ninh Thanh Loi, huyén Hong Dén, tinh
Bac Liéu vu mua 2017.

So choi cay lua thi nghiém qua cac giai doan

STT  Nghiém thirc

20 NSS 34 NSS 55 NSS
1 S09-MBL-A 2,07 4,54 5,54
2 S09-MBL-A,20 2,18 4,74 5,74
3 S09-MBL-A,40 2,34 438 5,38
4 S09-MBL-A,60 2,11 4,54 5,54
5 S09-MBL-A,20,40 2,08 4,52 5,52
6 S09-MBL-A,20,60 2,17 4,67 5,67
7 S09-MBL-A,40,60 2,05 4,47 5,47
8 S09-MBL-A,20,40,60 2,36 4,80 5,80
9 S17-MBL-A 1,91 4,32 5,50
10  S17-MBL-A,20 2,16 4,34 5,36
11 S17-MBL-A,40 2,20 4,49 5,40
12 S17-MBL-A,60 2,18 438 5,44
13 S17-MBL-A,20,40 2,29 4,46 5,56
14  S17-MBL-A,20,60 1,79 4,22 5,47
15 S17-MBL-A,40,60 2,27 438 5,26
16 S17-MBL-A,20,40,60 1,79 4,09 5,44
17 Thubc hoa hoc 1,98 4,50 5.43
18  Pbi chimg 4m 1,88 4,47 5.45
Mirc y nghia ns ns ns
CV (%) 14,7 10,89 7,99

Ghi chii: Trong ciing mét ¢ét cdc s6 trung binh cé chir theo sau giong nhau thi khéc biét khong y nghia
thong ké qua phép thir Duncan; ns: khéc biét khong c6 y nghia vé mdt thong ké 6 mikc y nghia 5%, A: Ao
hat; 20,40,60: ngay sau sa (NSS).

4.6.1.3 Kha nang phong tri bénh dao on 14
a) Ty 1€ bénh dao on 14

Két qua ghi nhan chi tiéu ty 1¢ bénh dao 6n 14 trén giéng lia OM11735 qua
5 thoi diém khao sat dugc trinh bay ¢ Bang 4.27.

O thoi diém 27 NSS, giai doan nay lta dang nhay chéi tich cuc, trén rudng
thi nghiém da xuét hién bénh dao 6n & mirc do nhe, ty 1€ bénh dao dong tur 2,15-
5,48%, ty 1¢ bénh thép nhét & nghiém thirc thudc hoa hoc va cao nhit & nghié¢m
thirc d6i chtrng Am. TAt ca cac nghiém thirc c6 xir Iy xa khuan (40 hat va phun 1én
1a HPXK mat s6 108 cfu/ml) déu co ty 18 bénh thap hon so v&i ddi chirng 4m, khéc
biét c6 ¥ nghia vé mit thong ké & muc ¥ nghia 5% ching to ca hai chung xa khuan
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S09-MBL va S17-MBL déu gitip giam ty 1¢ bénh dao 6n 1a. Tuy nhom nghiém
thire (i) 4p dung xir Iy 40 hat giéng lua bang huyén phu bao tir xa khudn vao 12 gid
trudc khi sa (GTKS) (sé thatu: 1,3,4,7,9, 11, 12 va 15) c6 ty I¢ bénh thép hon
so v&i d6i chimg am (4,17-4,54%) nhung van cao hon so v6i nhém nghiém thirc
(ii) xur 1y két hop 4o hat va phun 1én 14 vao 20 NSS (sé thtr tw 13 2, 5, 6, 8, 10, 13,
14, 16) (3,06-3,25%), khéac biét co ¥ nghia vé mat théng ké & muc y nghia 5%.
Qua d6 cho thay mic du xir 1y 4o hat giéng bang HPXK c6 thé gitip han ché bénh
dao 6n 14 dén thoi diém 27 NSS. Tuy nhién, can phai xir Iy phun HPXK 1én 14 vao
giai doan 20 NSS dé gitp han ché bénh dao 6n tét hon.

Bing 4.27 Ti 1¢ bénh dao 6n 14 (%) clia cic nghiém thirc trén ruéng nhiém min tai
xd Ninh Thanh Loi, huyén Hong Dan, Bac Liéu vu mua 2017.

Ti 1¢ bénh dao 6n 14 (%) qua cac thoi diém
27NSS' 34NSS' 41 NSS! 48 NSSi  55NSS!

STT Nghiém thirc

1 S09-MBL-A 4,27° 9,24° 23,58b 29,73° 24,600
2 S09-MBL-A,20 3,06° 6,964 21,320 28,830 24,030
3 S09-MBL-A,40 431° 9,45° 23,94b¢ 27,60 21,64¢
4 S09-MBL-A,60 431° 9,000 24,09° 29,36° 24,51b¢
5 S09-MBL-A,20,40 3,12¢ 7,20%4 21,41b¢ 25,66° 21,47¢
6 S09-MBL-A,20,60 2,99¢ 7,27 21,96 29,40° 24,09b¢
7 S09-MBL-A,40,60 4,54° 9,03b 23,48%¢ 28,020 21,82¢
8 S09-MBL-A,20,40,60 3,22¢ 7,154 21,29¢ 25,61¢ 21,28°
9 S17-MBL-A 4,42° 9,12° 22,68 30,30° 24,97
10 S17-MBL-A,20 3,17¢ 7,26%4 21,48%¢ 27,41 23,530
11 S17-MBL-A,40 431° 9,15° 23,51b¢ 27,73b 21,40¢
12 S17-MBL-A,60 4,17° 9,47° 22,84b¢ 29,15° 26,15%
13 S17-MBL-A,20,40 3,15¢ 7,094 22,09 be 25,83¢ 21,50¢
14 S17-MBL-A,20,60 3,24¢ 7,17¢¢ 21,70 b¢ 28,74° 24,54b¢
15 S17-MBL-A,40,60 4,29° 9,01b¢ 23,03b¢ 28,05b 22,09¢
16 S17-MBL-A,20,40,60 3,25¢ 7,09 4 21,71%¢ 25,88¢ 21,41°
17 Thudc héa hoc 2,154 5,04¢ 18,304 21,254 16,914
18 Pdi ching 4m 5,48% 11,49° 26,70° 33,80° 29,06
Mirc y nghia * * * * *
CV (%) 12,73 11,97 6,25 5,29 8,56

Ghi chii: Trong ciing mét ¢ét cdc s6 trung binh cé chir theo sau giong nhau thi khéc biét khong y nghia
thong ké qua phép thir Duncan; S6 liéu dwoc chuyén doi sang [x + 0.5 (i) va (arcsin [x)(ii) khi phin
tich thong ké; *: khdc biét thong ké ¢ mirc y nghia 5%; A: Ao hat; 20,40,60: Ngay sau khi sa.
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Pén thoi diém 34 NSS, trén ruong thi nghiém bénh dao on ting cao hon so
v6i thoi diém 27 NSS, ty 1é bénh dao dong tir 5,04-11,49%, ty 1 bénh thap nhat &
nghiém thirc hoa hoc va cao nhét & nghiém thirc ddi chung. Tuong tu thoi diém 27
NSS, tat ca céac nghiém thac cé xur Iy xa khuan déu c6 ty 1€ bénh théip hon so véi
d6i chimg am, khac biét co y nghia vé mat thong ké ¢ murc y nghia 5%. Trong do,
nhém nghiém thirc (ii) c6 ty 1¢ bénh thap hon so v§i nhom nghiém thirc (i). Dicu
nay cho thay vai trd nhat dinh cta hai ching xa khuan S09-MBL va S17-MBL
trong viéc han ché bénh dao 6n 14 ¢ vung canh tic nhiém man. Mic du khéng c6
su khac biét gitra hai chung xa khuan, nhung c6 su khac nhau vé sb 1an va bién
phap xtr ly.

Pén thoi diém 41 NSS, day 1a giai doan cdy lta chuan bi lam dong, 1 giai
doan dich hai dé tin cong nhat. Am do trong rudng rat cao va tan 14 kém thong
thoang. P§ man trong nudc rudng do dugc la 4,9%. va do man trong dat rudng la
3,5%0. TLB dao 6n 14 trén rudng tang kha cao. Ngoai trir nghiém thuc thude hoa
hoc ¢6 ty 1¢ bénh muc do trung binh (18,30%), tit ca cac nghiém thic khac déu
nhiém bénh dao 6n mirc dé ning (21,29-26,70%). Tuy nhién, tatca 16 nghiém thirc
duogc xir 1y hai chiing xa khuan S09-MBL va S17-MBL déu c6 ty 1¢ bénh thap hon
s0 v6i d6i ching am (26,70%), khac biét co ¥ nghia vé mit thong ké & muc ¥ nghia
5% va dao dong trong khoang 21,29-24,09%.

O thoi diém 48 NSS, giai doan ndy cdy lta da lam dong, d6 man trong nudc
rudng do duoc 1a 3,1%.. Ty 1€ bénh dao 6n 14 trén rudng tiép tuc tang cao hon so
v6i thoi diém trude, dao dong tir 21,25 - 33,80%. Tét ca cac nghiém thirc duoc xur
Iy hai chung xa khuan S09-MBL va S17-MBL déu c6 ty 1¢ bénh thap hon so voi
d6i ching am (33,80%), khac biét co y nghia vé mit théng ké & muc y nghia 5%.
O thoi diém nay, c6 thé chia thanh 4 nhém nghiém thirc nhu sau: Nhom (1) céac
nghiém thue chi 4o hat (sé TT 1, 4,9 va 12), Nhém (2) cac nghi¢ém thic 4o hat va
phun 1 14n vao 20 NSS (s6 TT 2, 6, 10 va 14), Nhom (3): 4o hat va phun 1 1an vao
thoi diém 40 NSS (s6 TT 3, 7, 11 va 15) va Nhém (4): cac nghiém thirc 40 hat va
phun 2 1an vao 20 NSS va 40 NSS (s6 TT 5, 8, 13 va 16). Dya trén két qua Bang
4.22 nhan thdy Nhém 1, Nhom 2 va Nhom 3 c6 ty 1é bénh twong duong nhau.
Trong d6, chi c6 Nhom 1 va Nhom 2 ¢6 ty 1é bénh cao hon Nhom 4. Piéu nay cho
thay két qua khac biét do s 1an phun xa khuan S09-MBL va S17-MBL 1én 1a. Cac
nghiém thic phun HPXK 2 1an vao 20 NSS va 40 NSS gitp han ché bénh dao 6n
t6t hon so v6i cac nghiém thirc khong phun 1én 14 hodc chi phun 1én 14 1 14n vao
20 NSS. Tuy nhién, so voi cic nghiém thirc phun 1 1an vao thoi diém 40 NSS
(Nhom 3) thi khong khéc biét vé mat thong ke.

Pén thoi diém 55 NSS, giai doan nay cdy lua bat dau chuyén sang giai doan
tr6. Két qua Bang 4.27 cho thiy TLB & tat ca cac nghiém thirc c6 xu huéng giam.
Tuy nhién lac nay ty 1& bénh dao 6n van con & mirc twong ddi cao (16,91-29,06%).
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Ngoai trir nghiém thure thude hod hoc ¢6 ty 1€ bénh dao 6n théip nhat, hau hét cac
nghiém thirc xtr Iy xa khuan S09-MBL va S17-MBL déu cho ty 1¢ bénh thip hon
s0 voi d6i chimg, khac biét ¢ ¥ nghia vé mat thong ké & muc y nghia 5% va dao
dong tir 21,28-24,97%. Piéu nay cho thay tiém ning ing dung hai ching xa khuan
S09-MBL va S17-MBL dé quéan 1y bénh dao on 14 trén lta & ving dat nhiém main.

b) Chi s6 bénh dao 6n la
Pé danh gia chinh xac hiéu qua quan 1y bénh dao 6n 14 cia hai chung xa

khuan S09-MBL va S17-MBL trén rudng nhiém min, bén canh chi tiéu ty 1& bénh,
chi s6 bénh (CSB) ciing duoc ghi nhan va trinh bay & Bang 4.28.

Bing 4.28 Chi s6 bénh dao 6n 14 ciia cAc nghiém thirc trén rudng nhiém min tai xa
Ninh Thanh Lgi, huyén Hong Dén, Bac Liéu vu mua 2017.

Chi s6 bénh dao 6n 14 (%) qua cac thoi diém
27NSS 34NSS 41NSS 48NSS  55NSS

STT Nghiém thirc

1 S09-MBL-A 1,84bcd 5,49° 12,2° 14,9° 14,1°¢
2 S09-MBL-A,20 1,67b¢d 4 88cd 12,7° 14,3b 13,3b¢d
3 S09-MBL-A,40 1,93° 5,47° 12,1° 13,5¢ 12,7b¢d
4 S09-MBL-A,60 1,864 5,55° 12,1° 15,0° 13,9
5 S09-MBL-A,20,40 1,554 4,83 12,5° 13,5¢ 12,34
6 S09-MBL-A,20,60 1,600¢de 4 72¢d 12,4° 14,4b¢ 13,4bed
7 S09-MBL-A,40,60 1,85b¢d 5,54° 12,3° 13,2¢ 12,8bed
8 S09-MBL-A,20,40,60  1,59%% 4,99 12,9° 13,2¢ 12,28
9 S17-MBL-A 1,865 5,57° 12,3° 15,1° 14,2°

10 S17-MBL-A,20 1,64bcde 4 9]¢ 12,8° 14,4 13,7b¢d
11 S17-MBL-A,40 1,900¢ 5,59° 12,1° 13,1¢ 12,64
12 S17-MBL-A,60 1,85b<d 5,57° 12,1° 15,2° 14,2°

13 S17-MBL-A,20,40 1,554 4,86 12,4° 13,4¢ 12,34
14 S17-MBL-A,20,60 1,73bcde5.04¢ 12,5° 14,3b¢ 13,2bed
15 S17-MBL-A,40,60 1,900 5,63° 11,9° 13,2¢ 12,8bed
16 S17-MBL-A,20,40,60  1,65%d 4 83cd 12,5° 13,5¢ 12,28
17 Thudc hoa hoc 1,43¢ 4,554 9,9¢ 11,34 11,2¢

18 Ddi chimg 4m 3,302 8,76° 14,82 17,62 16,72

Mirc y nghia * * * * *
CV (%) 9,20 4,52 6,30 5,15 6,05

Ghi chii: Trong ciing mét ¢ét cdc s6 trung binh cé chir theo sau giong nhau thi khéc biét khong y nghia
thong ké qua phép thir Duncan; So liéu dwoc chuyén doi sang [x + 0,5 khi phan tich thong ké; *: khdc
biét thong ké ¢ mirc y nghia 5%; A: Ao hat; 20,40,60: Ngay sau khi sa.
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O thoi diém 27 NSS, chi s6 bénh dao dong tir 1,43-3,30%, CSB thap nhat
¢ nghiém thtrc st dung thudc hoa hoc va cao nhat & nghiém thirc doi chung am.
Tt ca cac nghiém thuc c6 xir Iy xa khuan déu c6 CSB thap hon so véi dbi chimg
am, khac biét c6 ¥ nghia vé mit théng ké & mic ¥ nghia 5% ching t6 ca hai chung
xa khuan S09-MBL va S17-MBL déu gitp giam CSB dao 6n 14. Qua d6 cho thay
viée xtr 1y 4o hat gidng bang HPXK ciing c6 thé gitip han ché bénh dao 6n 14 & thoi
diém 20 NSS. Khong c6 sy khac biét vé mat théng ké giira hai chiing xa khuéan va
giita 2 nhdm nghiém thire chi xtr Iy 40 hat va 4o hat két hop phun 1én 14 thoi diém
20 NSS.

Pén thoi diém 34 NSS, CSB dao dong tir 4,55-8,76%, CSB thip nhat &
nghiém thirc hoa hoc va cao nhat ¢ nghiém thirc dbi chimg am. T4t ca cac nghiém
thirc c6 xur Iy xa khuan déu c6 ty 1 bénh thap hon so voi ddi chirmg am, khac biét
c6 y nghia vé mat thong ké & mirc ¥ nghia 5%. Trong d6, nhom nghiém thirc chi
xtt 1y 40 hat v6i hai ching xa khuan c6 CSB cao hon so véi nhom nghiém thirc két
hop 40 hat va phun 1én 14 vao thoi diém 20 NSS. Vio thoi diém 41 NSS, CSB dao
6n 14 trén rudng tang tir 9,9-14,8%. Tuy nhién, tit ca cac nghiém xtr 1y xa khuan
déu c6 CSB thap hon so v6i d6i chimg am, khac biét ¢6 ¥ nghia vé mat théng ké &
muc y nghia 5%, dao dong tr 11,9-12,8%.

O thoi diém 48 NSS, CSB dao 6n 14 trén rudng tiép tuc tang cao hon so véi
thoi diém trudce, dao dong tir 11,3 - 17,6%. CSB thap nhét & nghiém thic st dung
thudc hoa hoc va cao nhat & nghiém thirc ddi chimg am. Tat ca cac nghiém thirc
dugc xtr 1y hai ching xa khuan S09-MBL va S17-MBL déu ¢c6 CSB thap hon so
v6i d6i chimg am, khac biét c¢6 y nghia vé mit thong ké & mirc y nghia 5%. Trong
d6, nhém nghiém thirc két hop 4o hat va phun HPXK hai 1an vao 20 NSS va 40
NSS c6 CSB khong khéc biét so voi nhom nghiém thirc 4o hat va phun 1€n 14 mot
1an vao 20 N'SS hoic 40 NSS. Nhom nghiém thirc chi 4o hat thi c6 CSB cao hon
s0 v6i cac nghiém thire xtr 1y xa khuan con lai, khac biét co ¥ nghia théng ké ¢
muc y nghia 5%.

Pén thoi diém 55 NSS, giai doan nay ciy laa bat dau chuyén sang giai doan
tr6. Tuy nhién, CSB & tit ca cac nghiém thic dao dong tir (11,2-16,7%). Két qua
Bang 4.23 cho thay hau hét cac nghiém thirc xir Iy 2 ching xa khuan S09-MBL va
S17-MBL déu cho ty 18 bénh thap hon so véi ddi chimg, khac biét co ¥ nghia vé
mat théng ké & muc y nghia 5% va dao dong tr 12,2-14,2%. Trong d6, nhém
nghiém thirc xir 1y 40 hat két hop phun 1én 14 xa khuan vao hai thoi diém 20 va 40
NSS ¢6 CSB thap hon nhém nghiém thtic chi xir Iy 40 hat, khac biét c6 y nghia vé
mat thong ké & mirc 5% va c6 CSB tuwong duong nghiém thtrc thude hoa hoc. Diéu
nay cho thay hai chiing xa khuan S09-MBL va S17-MBL c6 tiém ning tmg dung
dé quan 1y bénh dao on 14 trén laa & ving dat nhiém man.
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¢) Hiéu qua giam bénh dao on 14

Hi¢u qua gidm bénh dao 6n 14 cua cac nghiém thirc thi nghi€m tai huyén

Héng Dan, Bac Liéu vu mua 2017 dugc trinh bay ¢ Bang 4.29. O thoi diém 27
NSS. Pa s6 cac nghiém thire xir 1y xa khuan bang 4o hat va phun 1én 14 vao 20

NSS cho hi¢u qua gidm CSB dao 6n 14 cao hon cac nghiém thuc chi xu Iy 4o hat
giong lta bang HPXK vao 12 GTKS, HQGB ciia nhom nghiém thirc nay dao dong
tor 47,5-52,9%, tuong duong véi nghiém thiac st dung thudc hoa hoc. Dén thoi
diém 34 NSS, HQGB ¢ cac nghiém thirc xtr 1y 40 hat va phun 1én 14 vao 20 NSS
cao hon so vi nhom nghiém thirc chi 4o hat, khac biét c6 ¥ nghia thong ké ¢ muc

¥ nghia 5%, dong thoi twong dwong nghiém thirc thuc hoa hoc.

Béang 4.29 Hi¢u qua giam bénh dao on 1a (%) cia ciac nghiém thirc trén rufng
nhiém main tai xa Ninh Thanh Lgi, huyén Hong Dan, Bac Liéu vu mua 2017.

Hiéu qua giam chi s6 bénh dao on 14 (%)

STT Nghiém thirc : ; ;
27NSS 34NSS 41 NSS! 48NSS'  55NSS

1 S09-MBL-A 44204 37 9c 17,8° 15,2¢d 15,4¢
2 S09-MBL-A,20 49,5abcd 44 Dab 14,2° 18,50cd 20,6
3 S09-MBL-A,40 41,5¢ 37,4° 18,0° 23,5P 23,5bc
4 S09-MBL-A,60 43,854 36 .6° 17,8° 14,74 16,6¢
5 S09-MBL-A,20,40 52,9 44 73 15,5 23,30 26,43
6 S09-MBL-A,20,60 51,5%ed 46,02 15,9 18,2004 19 7be
7 S09-MBL-A,40,60 43,90 36 7° 16,8° 24,90 23,5bc
8 S09-MBL-A,20,40,60  51,9%c 42,93 12,4° 25,1° 26,7
9 S17-MBL-A 43,64 36,3° 17,0° 14,24 15,0¢
10 S17-MBL-A,20 50,33ed 43 gab 13,1° 18,004 17,6b
11 S17-MBL-A,40 42 4cd 36,1° 18,5° 25,7° 24 3abe
12 S17-MBL-A,60 43,70 36 .4° 17,7° 13,44 14,7¢
13 S17-MBL-A,20,40 53,0 4443 15,8° 23,80 26,3
14 S17-MBL-A,20,60 47 530cd 4D 4D 14,9° 18,85 2(,9bc
15 S17-MBL-A,40,60 42,544 356° 19,0 24,80 23,3bc
16 S17-MBL-A,20,40,60  50,0%d 44, gab 15,6 22,9b¢ 26,5
17 Thudc héa hoc 56,7 47,9 32,5 35,82 33,1°

Mirc y nghia * * * * *
CV (%) 16,19 10,88 6,75 29,32 10,62

Ghi chu: HOGB: Hiéu qua giam bénh so voi DC-KXL; cac trung binh trong cing mét cot duoc theo
sau boi nhitng ky tw giong nhau thi khac biét khong co y nghia thong ké o muc 5% trong phép thi
Duncan.*: khdc biét cé Y nghia thong ké 6 mirc 5%; (i): S6 liéu dwoc bién doi dudi dang dang arcsinx

trueée khi phén tich thong ké; A: Ao hat; 20,40,60: Ngay sau khi sa (NSS).
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Pén thoi diém 41 NSS, tat ca cac nghiém thac xu 1y xa khuan déu cho hiéu
qua giam CSB khong khac biét nhau, va thap hon so v&i nghiém thirc thuc hoa
hoc. C6 thé do thoi diém nay vura xu ly phun xa khuan va thube hoa hoc duge mot
ngay nén chua phat huy hiéu qua giam bénh. Tuy nhién dén thoi diém 48 NSS,
hiéu qua giam CSB dao 6n 14 cia cac nghiém thirc xr 1y xa khuan c6 ting cao hon
s0 v6i thoi diém trude, dao dong tir 13,4 - 25,1%, thap hon nghiém thirc thudc hod
hoc (35,8%). Hau hét cac nghiém thirc ¢6 hiéu qua giam CSB thap hon 50%.

Pén thoi diém 55 NSS, hiéu qua giam CSB dao 6n 14 & tit ca cac nghiém
thirc xtr 1y xa khuan thap hon 50%, dao dong tir 15,0 - 26,7%. Tuong dwong v&i
nghiém thirc thude hoa hoc (33,1%). Mic du hiéu qua giam bénh dao 6n diéu kién
ngoai dong chua cao, c6 thé do nhiéu yéu t6 khac nhu tudi cay, thoi tiét khi hau va
strc khoé ciy lta. Tuy nhién, két qua ndy ciling budc dau lam co sé tiép tuc nghién
ctru tim giadi phap nang cao hi¢u qua quan ly bénh dao 6n trong md hinh canh tac
laa tom & ving dat nhiém min.

4.6.1.4 Kha niing phong tri bénh dao 6n co bong
a) TY 1¢ bénh dao 6n co bong

Ti 18 bénh dao 6n ¢b bong cua cac nghiém thirc qua cac giai doan dugc trinh
bay & Bang 4.30. O thoi diém 67 NSS, tat ca cac nghiém thirc xtr 1y xa khuéan c6
TLB dao 6n cd bong dao dong tur 6,0-11,5%, thép hon so v&i nghiém thirc ddi
chtng am (24,1%), khac biét c6 ¥ nghia thong ké & mitc 5%. Trong d6, cac nghiém
thirc dugc xir 1y xa khuan 3 1an vao thoi diém 20, 40 va 60 NSS ¢6 TLB dao 6n cd
bong thap nhat, khac biét c6 ¥ nghia vé mit thong ké so véi tat ca cac nghiém thirc
con lai. Bén canh d6, nghiém thirc S09-MBL-A, 20, 40, 60 c6 TLB dao 6n c6 bong
tuong dwong voi nghiém thirc thude hod hoc (6,0%). Két qua twong tu ¢ thoi diém
74 NSS, cac nghiém thirc xtr Iy xa khuan c6 TLB dao 6n c6 bong thap, dao dong
tir 14,0 -16,5%, thap hon va khac biét c6 ¥ nghia thdng ké & mirc 5% so voi nghiém
thirc d6i chtng 4m (30,4%).

Két qua ghi nhan thoi diém 81 NSS, ty 18 bénh dao 6n ¢b bong ¢ ting cao
hon so véi hai thai diém trude do, cac nghiém thic xu 1y xa khuan c6 ty 1€ bénh
dao 6n dao dong tir 16,2-18,4%, thap hon c6 ¥ nghia vé mit théng ké & muc 5%
so voi ddi chimg am (39,9%). Qua d6 cho thay, hai chung xa khuan S09-MBL va
S17-MBL déu c6 hiéu qua gitp han ché bénh dao on c6 bong so voi nghiém thirc
d6i chimg a4m. Nhu vdy, viéc xir Iy huyén phi xa khuan & giai doan 60 NSS di lam
giam ty 1€ bénh dao 6n ) bong trén rudng canh tac lia nhiém main.
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Bang 4.30 Ty 1 bénh dao 6n c6 bong (%) ciia cac nghiém thirc trén rudng nhiém
min tai xd Ninh Thanh Loi, huyén Hong Dan, Bac Liéu vu mua 2017.
Ti 1¢ bénh dao on c6 bong (%)

STT Nghi¢m thire 67 NSS' 74 NSS' 81 NSS
1 S09-MBL-A 11,5 16,3 18,40
2 S09-MBL-A,20 11,5° 15,3 18,2
3 S09-MBL-A,40 10,3 15,1 17,2bed
4 S09-MBL-A,60 10,1 15,0 17,8b<d
5  S09-MBL-A,20,40 8,99¢d 15,1 17,2bed
6  S09-MBL-A,20,60 10,2 15,2 18,3
7 S09-MBL-A,40,60 9,00¢d 14,75 18,00
8  S09-MBL-A,20,40,60 7,03¢f 14,1° 16,24
9  S17-MBL-A 11,8 16,5 17,554
10  S17-MBL-A,20 11,4 16,3 18,40
11 S17-MBL-A,40 10,3 14,75 17,10
12 S17-MBL-A,60 10,3 14,9b¢ 17,654
13 S17-MBL-A,20,40 9,26¢d 15,00 18,1°
14 S17-MBL-A,20,60 10,3 14,5 16,2¢
15  S17-MBL-A 40,60 9,33¢d 15,1 17,3bed
16  S17-MBL-A,20,40,60 8,08de 14,6 16,654
17 Thudc hoa hoc 6,01° 7,604 9,12¢
18 Dbi chimg am 24,12 30,4 39,9

Mirc y nghia * * *
CV (%) 9,86 6,85 5,11

Ghi chii: Trong ciing mét ¢ét cdc s6 trung binh cé chir theo sau giong nhau thi khéc biét khong y nghia
thong ké qua phép thir Duncan; S6 liéu dwoc chuyén doi sang [x + 0.5 (i) va (arcsin [x)(ii) khi phin
tich thong ké; *: khdc biét thong ké ¢ mirc y nghia 5%; A: Ao hat; 20,40,60: Ngay sau khi sa.

b) Hiéu qua giam bénh dao on c6 bong

Pé danh gia hiéu qua cta hai chiing xa khuin S09-MBL va S17-MBL trong
viéc phong tri bénh dao on co bong ngoai dong, tién hanh danh gia HQGB dao 6n
cd bong dua trén ty 1€ bénh dao 6n ) bong va dugc trinh bay ¢ Bang 4.31. O giai
doan cay 67 NSS, HQGB dao 6n cd bong cua cac nghiém thirc xur Iy xa khuan déu
cao hon 50%, dao dong tir 50,90-70,74%. Trong d6, hai nghi¢m thirc SO9-MBL-
A, 20, 40, 60 va S17-MBL-A, 20, 40, 60 cho hiéu qua gidm bénh dao 6n cd bong
cao nhat, lan luot 13 70,74% va 66,25%, khac biét c6 y nghia vé mat thong ké so
v6i cac nghiém thire xir Iy xa khuan con lai. Diéu nay cho thay, xir Iy huyén phu
xa khuéan & giai doan 60 NSS da mang lai HQGB cao ddi vai viee phong trir bénh
dao on cd bong ¢ giai doan nay.
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Biang 4.31 Hiéu qua giam bénh dao 6n c¢6 bong (%) ciia cac nghiém thirc trén rung
nhiém min tai xa Ninh Thanh Loi, huyén Hong Dan, Bac Lié¢u vu mua 2017.

Hiéu qua gizm bénh dao 6n c6 bong (%)

STT Nghi¢m thirc 67 NSS 74 NSS 81 NSS
1 S09-MBL-A 52,1¢ 46,2¢ 53,74
2 S09-MBL-A,20 51,7¢ 49,6°¢ 54,34
3 S09-MBL-A,40 56,8% 50,3b¢ 57,0bed
4 S09-MBL-A,60 57,5% 50,3b 55,2bed
5  S09-MBL-A,20,40 62,9 50,30 56,9bcd
6  S09-MBL-A,20,60 57,8% 49,9b¢ 53,94
7  S09-MBL-A,40,60 62,6 51,4b¢ 54,74
8  S09-MBL-A,20,40,60 70,7° 53,7° 54,44
9  S17-MBL-A 50,9¢ 45 4¢ 56,1bcd
10  S17-MBL-A,20 52,8¢ 46,0° 53,84
11 S17-MBL-A,40 56,84 51,3b 57,1bed
12 S17-MBL-A,60 57,24 50,9%¢ 55,7bcd
13 S17-MBL-A,20,40 61,4 50,5% 59,4°
14 S17-MBL-A,20,60 56,74 52,1b¢ 59,2bc
15  S17-MBL-A,40,60 61,1¢ 50,1b¢ 56,40
16  S17-MBL-A,20,40,60 66,3 51,8b 58,2bcd
17 Thudc hoa hoc 74,9 74,92 77,22

Mirc y nghia * * *
CV (%) 7,29 6,65 4,14

Ghi chii: Cdc trung binh trong ciing mot cét duwoc theo sau bi mot hay nhitng chiv cdi giong nhau thi khdc
biét khong co y nghia thong ké trong phép thir Duncan * khdc biét co y nghia thong ké o mirc 5%, So liéu
dwge bién doi dudi dang dang arcsinvx trieée khi phan tich thong ké A: Ao hat; 20,40,60: ngay sau khi
sa (NSS).

Vao giai doan 74 NSS, HQGB dao 6n ) bong cua cac nghi¢m thue xir 1y xa
khuan c6 xu huéng giam, dao dong tur 45,4-53,6%, trong d6 nghiém thiac S09-
MBL-A, 20, 40, 60 c6 hiéu qua giam bénh cao nhat (53,6%), thap hon c6 ¥ nghia
vé mat théng ké so v&i mot sb nghiém thue khéc. Két qua tuong tu & thoi diém 84
NSS, hau hét cac nghiém thirc xir 1i xa khuan c6 HQGB cao hon 50%, tuy thap
hon so voi nghiém thirc thue hod hoc nhung ddy ciing 1 tin hiéu dang mimg vé
tiém nang ctia hai chiing xa khuan S09-MBL va S17-MBL phong trir sinh hoc bénh
dao 6n ngoai dong trén rudng nhiém min (Bang 4.29).

4.6.1.3 Thanh phan niing suit va ning suit lda vu mua 2017
Thanh phan ning suét va ning suat thuc té cua cic nghiém thirc thi nghiém
ngoai dong rudng dugc trinh bay & Bang 4.32.

Két qua ghi nhan cac yéu t cdu thanh ning suat lua & Bang 4.32 cho thay,
mic du sb bong/m? khong c6 su khac biét giita cdc nghiém thirc nhung c6 sy khac
biét vé sd hat chéc/béng dan dén nang suét thuc té khac biét co y nghia vé mit
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thong ké & mirc ¥ nghia 5%. S6 hat chic/bong cia tit ca cac nghiém thic ¢6 xt 1y
xa khuan déu cao hon so v6i ddi chung, khac biét c6 ¥ nghia vé mat thong ké &
muc v nghia 5%. Trong do, hai nghi€ém thitc S09-MBL-A,20,40,60 va S17-MBL-
A,20,40,60 c6 sd hat chic trén bong cao nhat, khac biét c6 y nghia vé mat thong
ké so voi cac nghiém thuc xir Iy xa khuan khac. Dong thoi, nang suat thyc té cuia
hai nghiém thirc nay ciing cao nhat (6,41-6,45 tan/ha), khac biét thong ké so véi
doi ching am va véi cac nghiém thue xu 1y xa khuan con lai. Qua d6 cho théy,
viéc 4p dung hai chung xa khuan S09-MBL va S17-MBL bing phuong phap 4o
hat va phun 1én 14 3 1an vao thoi diém 20, 40, 60 NSS trong phong tri bénh dao 6n
14 hai laa trén ving dat nhiém man cé hiéu qua tuong dwong thudc hod hoc, dong
thoi 1am giam bénh dao 6n va lam ting ning suét thuc té so voi ddi chimg khong
xu ly (Bang 4.32).

Bang 4.32 Thanh phin ning suit va ning suit lia thi nghi¢m trén ruéng nhiém min
tai Ninh Thanh Loi, Hong Din, Bac Liéu vu mua 2017.

Thanh phin ning suit va ning suit lia thi nghi¢m

Nghiém . .
STT thire S8 bong/m? So hat chac/bong  NSTT
g'm (hat) (tAn/ha)
1 S09-MBL-A 283 87,4%h 551¢
2 S09-MBL-A,20 287 96,74l 5,57¢
3 S09-MBL-A,40 286 106 5,38¢
4 S09-MBL-A,60 291 89,6%h 5,84¢
5 S09-MBL-A,20,40 288 110 5,73¢
6 S09-MBL-A,20,60 290 106 5,39
7 S09-MBL-A,40,60 285 109 5,85¢
8 S09-MBL-A,20,40,60 296 129° 6,41°
9 S17-MBL-A 288 86,3¢h 5,54¢
10 S17-MBL-A,20 287 93,6° 5,69¢
11 S17-MBL-A,40 284 88,7%h 5,88¢
12 S17-MBL-A,60 286 88,52 5,83¢
13 S17-MBL-A,20,40 293 10]¢de 5,84¢
14 S17-MBL-A,20,60 288 108¢ 5,57¢
15 S17-MBL-A,40,60 282 106« 581¢
16 S17-MBL-A,20,40,60 291 125P 6,45b
17 Thudc hoa hoc 294 141,6° 6,982
18 D6i chimg am 284 79,8" 4,694
Mirc y nghia ns * *
CV (%) 7,30 527 5,12

Ghi chii: Cdc trung binh trong ciing mét cot dwoc theo sau béi mét hay nhitng chit cdi giong nhau thi khdc
biét khong c6 y nghia thong ké trong phép thir Duncan; ns: khong khdc biét; * khdc biét y nghia thong ké ¢
mike 5%,; A: Ao hat; 20,40,60: ngdy sau sa (NSS).
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4.6.2 Vu mua nam 2018
4.6.2.1 Tinh hinh thoi tiét va sau hai trén rudng thi nghiém

Thi nghiém duoc thuc hién tir thang 10/2018 dén thang 2/2019, day 1a thoi
diém giao mua giita miia mua va mua nang, v4i nhiét 6 trung binh 27,4°C, d6 4m
trung binh 81,5% va luong mua trung binh 162.4 mm (Bang 4.33). Dién bién thoi
tiét kha phirc tap, lvong mua khong dong déu gitta cic ngdy trong thang va giita
cac thang: dau vu lugng mua rt cao, gitra vu (cuéi thang 12/2018, dau thang
1/2019) ¢ nhitng con mua that thudng va xuat hién suong mu & giai doan laa trd
lam phat sinh nhiéu bénh hai, dic biét 1a bénh dao 6n do ndm P. oryzae gay ra.
Bang 4. 33 Dién bién nhié¢t d9, Am dd va lwong mura trung binh trong thoi gian thue
hién thi nghiém vu mua 2018.

Thoi gian Nhiét d¢ (°C) Do 4m (%) Lwong mwa (mm)
Thang 10/2018 27,9 84 215,5
Thang 11/2018 27,7 82 223,1
Thang 12/2018 27,3 82 1274
Thang 01/2019 26,5 78 83,7
Trung binh 27,4 81,5 162,4

(Nguon: Pai Khi twpng — Thity vén tinh Bac Liéu)

4.6.2.2 Chiéu cao va s6 chdi ciia ciy lia thi nghi¢ém

Két qua ghi nhan chi tiéu chiéu cao cay lua thi nghiém tai xa Ninh Hoa vao
cac giai doan nhay choi, tr va chin dugc trinh bay & Bang 4.34. Qua d6 cho thay
chiéu cao ctia ciy lua & cac nghiém thire thi nghiém khac biét khong c6 ¥ nghia vé
mat théng ké. Nhu vay hai ching xa khuan S09-MBL va S17-MBL khéong anh
hudng dén sy phét trién chidu cao ciia cay lua trong trén dat nhiém man.
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Biang 4.34 Chiéu cao ciy hia thi nghi¢m tai xa Ninh Hoa, huyén Hong Dén, tinh
Bac Liéu vu mua 2018.

Chiéu cao cua cay lia (cm) qua cac giai doan

STT Nghi¢m thire 27 NSS 48 NSS 81 NSS'
1 S09-MBL-A 31,7 59,0 99,2
2 S09-MBL-A,20 31,8 56,62 97,0
3 S09-MBL-A,40 31,9 61,3 101
4 S09-MBL-A,60 31,9 60,12 98,2
5  S09-MBL-A,20,40 31,6 59,12 97,2
6  S09-MBL-A,20,60 32,8 60,72 102
7 S09-MBL-A,40,60 31,5 59,02 99.8
8  S09-MBL-A,20,40,60 32,5 62,5 103
9  S17-MBL-A 31,4 57,5% 99,3
10  S17-MBL-A,20 32,1 60,0 102
11 S17-MBL-A,40 32,3 59,9b 98,5
12 S17-MBL-A,60 31,2 59,720 98,8
13 S17-MBL-A,20,40 31,8 59,00 99,0
14 S17-MBL-A,20,60 31,5 60,02 98,9
15  S17-MBL-A,40,60 32,1 57,6% 100
16  S17-MBL-A,20,40,60 32,2 57,92 100
17 Thubc hoa hoc 32,5 58,92 96,8
18 Dbi chimg 4m 32,6 58,420 97,5

Mirc y nghia ns ns ns
CV (%) 1,17 1,47 0,76

Ghi chii: Trong ciing mét ¢ét cdc s6 trung binh cé chir theo sau giong nhau thi khéc biét khong y nghia
thong ké qua phép thir Duncan; ns: khdc biét khong cé ¥ ngia vé mat thong ké; A: Ao hat; 20,40,60: ngay
sau sa (NSS). (i) S6 liéu dwoc bién doi duéi dang [x + 0.5 truéce khi phan tich thong ké.

Két qua ghi nhan chi tiéu s6 chdi cay lua thi nghiém tai xa Ninh Hoa vao cac
giai doan bat dau nhay choi dén lua tro déu duoc trinh bay ¢ Bang 4.35. Qua do
cho thay s chdi ciia cdy lua & cac nghiém thirc thi nghiém khéc biét khéng co ¥
nghia vé mat thong ké. Nhu vay hai chiing xa khuan S09-MBL va S17-MBL khong
anh huong dén sy phat trién s6 chdi ctia cdy lta trén viing dat nhiém man.

Tom lai, viée xtr 1y 4o hat va phun huyén phu xa khuan mat s6 10® cfu/ml 1én
14 khong 1am anh hudng dén sy gia tang chi€u cao va so chdi cia cady lua thi nghiém
trén rudng nhiém min qua cac giai doan khao sat.
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Bang 4.35 S6 chdi cy hia thi nghiém tai xi Ninh Hoa, huyén Hong Dan, tinh Bac
Liéu vu mua 2018.

So choi cuia cay lua qua cac giai doan

STT  Nghiém thirc

20 NSS 41 NSS 55 NSS

1 S09-MBL-A 2,60 4,86 6,01
2 S09-MBL-A,20 2,76 5,02 6,17
3 S09-MBL-A,40 3,21 5,47 6,56
4 S09-MBL-A,60 2,16 4,17 5,35
5 S09-MBL-A,20,40 2,23 4,49 5,53
6 S09-MBL-A,20,60 2,93 5,02 6,11
7 S09-MBL-A 40,60 2,47 4,74 5,83
8 S09-MBL-A,20,40,60 2,81 5,07 6,09
9 S17-MBL-A 2,51 4,77 5,65
10  S17-MBL-A,20 2,51 4,77 5,66
11 S17-MBL-A,40 2,79 5,05 5,93
12 S17-MBL-A,60 3,14 5,40 6,28
13 S17-MBL-A,20,40 2,80 5,06 5,94
14  S17-MBL-A,20,60 2,93 5,19 6,08
15  S17-MBL-A,40,60 2,94 5,20 6,09
16 S17-MBL-A,20,40,60 2,43 4,45 5,43
17 Thubc héa hoc 2,85 5,12 6,06
18 Pbi chimg 4m 3,18 5,44 6,59
Mire y nghia ns ns ns

CV (%) 18 13 9,2

Ghi chii: Trong ciing mét ¢ét cdc s6 trung binh cé chir theo sau giong nhau thi khéc biét khong y nghia
thong ké qua phép thir Duncan; ns: khdc biét khong cé y ngia vé mat thong ké ¢ mirc y nghia 5%; A: Ao
hat; 20,40,60: ngay sau sa (NSS). S6 liéu dwoc bién doi dudi dang log (x) trudc khi phan tich thong ké.

4.6.2.3 Kha nang phong tri bénh dao on la
a) Ty 1€ bénh dao on 14

Két qua ghi nhan ty 1& bénh dao on 14 ngoai dong cua cac nghiém thic cho
thdy c6 sy bién thién qua timg giai doan khao sat va dugc trinh bay ¢ Bang 4.36.
O thoi diém 27 NSS, céac nghiém thuce thi nghiém nhiém bénh dao 6n & nhiéu muc
do khac nhau, tir nhe dén trung binh, ty 1€ bénh dao dong tu 6,09-22,57%, ty I¢
bénh thip nhit & nghiém thirc thudc hod hoc va cao nhét & nghiém thirc d6i chimg
am. Tét ca cac nghiém thirc c6 xur Iy xa khuan déu co ty 1¢ bénh thap hon so vai
d6i ching am, khac biét ¢ ¥ nghia vé mat thong ké & mirc y nghia 5% ching to
c4 hai chiing xa khuan S09-MBL va S17-MBL déu gitp giam ty 1é bénh dao 6n 14.
Trong d6 nhém nghiém thirc chi xir Iy 4o hat giong lia HPXK vao 12 GTKS c6 ty
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1€ bénh cao hon so voi nhom nghi¢m thac xu ly két hop 4o hat va phun 1én 14 vao
20 NSS, khac biét c6 ¥ nghia vé mat thdng ké & mirc ¥ nghia 5%. Qua d6 cho thay
mic du xir Iy 40 hat giéng bang HPXK c6 thé gitip han ché bénh dao 6n 14 dén thoi
diém 27 NSS. Tuy nhién, can phai xir Iy phun HPXK 1én 14 vao giai doan 20 NSS
dé gitip han ché bénh dao 6n tét hon. Bén canh d6, két qua ciing cho thay trong
cung bién phap xir 1y, chung xa khuan S09-MBL gitip han ché bénh dao 6n tét hon
s0 voi ching xa khuan S17-MBL do c6 ty 1 bénh thap hon, khac biét c6 y nghia
vé mit thong ké.

Bang 4.36 Ty 1€ bénh ('l‘z.m on 14 (%) ctia cac nghiém thirc trén ruéng nhiém miin tai
xa Ninh Hoa, huyén Hong Dan, tinh Bac Liéu vu mua 2018.

Ti 1¢ bénh dao 6n 14 (%) qua cac thoi diém
27 NSS! 34 NSS? 41 NSSi 48 NSS! 55 NSS

STT Nghiém thirc

I SO9-MBL-A 162¢ 308> 3334 463 54,00
2 S09-MBL-A,20 743 225 230 393k 507
3 S09-MBL-A 40 162¢ 303> 344° 3365 461
4 S09-MBL-A,60 150° 306> 3394 463 5100
5 S09-MBL-A2040 7,004 2050 230% 274 403%
6 S09-MBL-A20,60  7,19¢ 198 2497  377° 459
7 S09-MBL-A40,60  158°  30,1°  324% 386k 428
8 102901\:1[(])320 7475 2000 221% 276 378
9 S17-MBL-A 17,5 302b 418 479% 547
10 S17-MBL-A,20 8019 233 33,1% 40,60 54,1
11 S17-MBL-A 40 17,60 323b 402 3580 455
12 S17-MBL-A.60 18,5 32,50 424b 486>  S4I
13 SI7-MBL-A20,40 9,120 233 299¢ 306" 4330
14 SI7-MBL-A20,60 9249 234 31,7% 378  513b
15 SI7-MBL-A40,60  17,5* 32,5  40,1° 40,18  459°
16 ilgol\fglgo 030 225 315%  31h 437
17 Thube héa hoc 609  161c 20,88 265 363
18 Dbi chimg am 260 4600 SAT 608 69,19
Mirc y nghia * * * * *
CV (%) 3,14 2,98 2,79 2,08 3,66

Ghi chii: Trong ciing mét ¢ét cdc s6 trung binh cé chir theo sau giong nhau thi khéc biét khong y nghia
thong ké qua phép thir Duncan; So liéu dwoc chuyén doi sang [~ + 0.5 (i) va arcsin \/x)(ii) khi phén
tich thong ké; **: khdc biét thong ké & mirc y nghia 5%; A: Ao hat; 20,40,60: ngay sau sa (NSS).
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Pén thoi diém 34 NSS, giai doan nay cay lua da dat sb choi tdi da, bénh dao
6n gay hai nang hon so véi thoi diém trude, mirc d6 nhiém bénh tir trung binh dén
ning. Ty 1& bénh dao dong tir 16,1-46,0%, ty 1& bénh thap nhat & nghiém thirc hoa
hoc va cao nhat & nghiém thirc doi chimg. Tat ca cic nghiém thic co xir Iy xa
khuan S09-MBL va S17-MBL déu c6 ty 18 bénh thap hon so véi d6i chimg am,
khac biét c6 y nghia vé mit thong ké & murc ¥ nghia 5%. Trong d6, nhom nghiém
thirc xtr Iy két hop 4o hat va phun 1én 14 vao thoi diém 20 NSS c6 ty 1¢ bénh thap
hon so v6i nhom nghiém thirc chi xir Iy 40 hat v6i hai chiing xa khuan. Vao thoi
diém 41 NSS, déy 1a giai doan ciy lta chuin bi 1am dong, 14 giai doan bénh dé tan
cong nhat. Am d6 trong rudng rat cao va tan 1a kém thong thoang. TLB dao 6n 14
trén rudng tang kha cao (20,8-54,7%). Tuy nhién, tat ca cac nghiém xir Iy xa khuan
déu c6 ty 18 bénh thap hon so véi dbi chimg am, khac biét co y nghia vé mit thong
ké & muc y nghia 5%, dao dong tir 22,1-41,8%; trong d6 c6 mot sb nghiém thirc
(S09-MBL-A, 20, S09-MBL-A, 20,40 va S09-MBL-A, 20, 40, 60) co6 ty 1€ bénh
thap twong duong nghiém thirc thudc hoa hoc.

O thoi diém 48 NSS, giai doan nay cay lua da lam dong. Ty 1& bénh dao 6n
14 trén rudng tiép tuc ting cao hon so véi thoi diém trude, dao dong tir 26,5 -
60,8%. Tét ca cac nghiém thirc duge xir 1y hai chung xa khuan S09-MBL va S17-
MBL déu c6 ty 1& bénh thap hon so v&i ddi chimg am (60,8%), khac biét c6 ¥ nghia
vé mit thong ké & muc y nghia 5%. Ngoai ra, nhom nghiém thirc két hop 4o hat
va phun HPXK hai 1an vao 20 NSS va 40 NSS ¢6 ty 18 bénh thap hon so véi cac
nghiém thtc xir Iy xa khudn con lai, khac biét c6 y nghia théng ké & mirc ¥ nghia
5%. Trong d6, hai nghiém thtrc xir Iy v6i chung xa khuan S09-MBL ¢6 ty 1é bénh
thap hon hai nghiém thirc xtr Iy v6i chung S17-MBL, khac biét ¢6 ¥ nghia vé mat
thong ké va tuong duong thude hod hoc.

Pén thoi diém 55 NSS, giai doan nay ciy laa bat dau chuyén sang giai doan
tr6. Tuy nhién, TLB & tat ca cdc nghiém thirc van tang cao hon so véi thoi diém
trude (36,2-69,1%). Két qua Bang 4.34 cho thay hau hét cac nghiém thirc xir 1y hai
chung xa khuan S09-MBL va S17-MBL déu cho ty 1& bénh thap hon so voi d6i
chtng am, khac biét c6 ¥ nghia vé mit thong ké & muc y nghia 5% va dao dong tir
40,3-54,7%. Bén canh do, hai nghi¢m thuc xt ly voi chung xa khuan S09-MBL
(S09-MBL-A, 20, 40 va S09-MBL-A, 20, 40, 60) c6 ty 1¢ bénh thiap hon hai
nghiém thire xtr 1y véi ching S17-MBL (S17-MBL-A, 20, 40 va S17-MBL-A, 20,
40, 60), khéc biét co6 y nghia vé mit théng ké va tuong duong thudc hoa hoc. Piéu
nay cho thiy tiém ning Gng dung hai chung xa khuan thi nghiém, dic biét 1a ching
S09-MBL dé quan 1y bénh dao on 14 trén laa & ving dat nhiém man.

b) Chi s6 bénh dao on 14

Chi s6 bénh (CSB) dao 6n 14 cua cac nghiém thirc qua cac giai doan dugc
trinh bay qua Bang 4.37. O thoi diém 27 NSS, chi s6 bénh dao dong tir 7,24-
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30,01%, CSB thap nhat ¢ nghiém thtrc hoa hoc va cao nhit & nghiém thirc doi
chtng 4m. Tat ca cac nghiém thirc c6 xir 1y xa khuan déu c6 CSB thap hon so véi
d6i ching am, khac biét c6 ¥ nghia vé mat thong ké & mirc y nghia 5% ching to
ca hai ching xa khuan S09-MBL va S17-MBL déu gitip giam CSB dao 6n 14.
Trong d6 nhém nghiém thirc chi xir 1y 4o hat gidng lua HPXK vao 12 GTKS co
CSB cao hon so véi nhom nghiém thire xtr 1y két hop 4o hat va phun 1én 14 vao 20
NSS, khac biét c6 ¥ nghia vé mit thong ké & mirc y nghia 5%.

Bang 4.37 Chi s6 bénh da‘o on 14 (%) ciia cac nghiém thirc trén ruong nhiém min
tai xa Ninh Hoa, huyén Hong Dan, tinh Bac Liéu vu mua 2018.

Chi s6 bénh dao 6n 14 (%) qua cac giai doan
27NSS' 34 NSS! 41 NSS' 48 NSSi 55 NSSi

STT Nghiém thirc

1  S09-MBL-A 21,65%¢  32,11% 44,420 50,58¢ 58,84
2 S09-MBL-A,20 9,74¢ 20,58°F  34,45%  36,31h 53,34¢cd
3 S09-MBL-A,40 20,834 30,234 29,63F 32,321 46,41°¢
4 S09-MBL-A,60 20,229 30,08« 41,95° 47,744 51,824
5 S09-MBL-A,20,40 8,75¢ 16,73h 19,75" 23,23k 34,47"
6 S09-MBL-A,20,60 8,84¢ 15,56" 29,85F 35,40" 43,48°F
7 S09-MBL-A,40,60 19,11¢ 27,544 30,23F 35,65¢" 38,79¢
8 S09-MBL-A,20,40,60 8,89¢ 14,95" 17,311 21,824 31,97M
9 S17-MBL-A 23,63° 31,98  47.47° 53,76° 60,67°
10 S17-MBL-A,20 11,85f 22,14¢ 36,784 42,93¢ 58,89°
11 S17-MBL-A,40 23,07 33,46° 34,67 35,86 46,61¢
12 S17-MBL-A,60 23,81° 33,03%  45.72° 51,63% 56,77°
13 S17-MBL-A,20,40 11,59¢ 20,63°F 22,758 27,90 42,51°t
14 S17-MBL-A,20,60 11,54 20,37°¢F 30,641 40,48°F 51,09¢
15 S17-MBL-A,40,60 21,524 31,03  32,77°f  38,32f% 43,57
16 S17-MBL-A,20,40,60 11,26 18,33 21,17¢h 26,59 41,70%
17 Thubc hoa hoc 7,240 10,241 15,85! 20,56! 30,16
18 Ddi chimg 4m 30,012 52,31% 60,60° 63,62° 73,35°
Mirc y nghia * * * * *
CV (%) 3,01 4,13 3,60 2,73 3,94

Ghi chii: Trong ciing mét ¢ét cdc s6 trung binh cé chir theo sau giong nhau thi khéc biét khong y nghia
thong ké qua phép thir Duncan; So liéu diroc chuyén doi sang [x + 0,5 (i) va arcsin \[x (ii) khi phan
tich thong ké; *: khdc biét thong ké ¢ mirc y nghia 5%; A: Ao hat; 20, 40, 60: ngay sau sa (NSS).

Qua d6 cho thdy viéc xir Iy 4o hat giéng bang HPXK c6 thé giup han ché
bénh dao 6n 14 dén thoi diém 27 NSS. Tuy nhién, ciing can phai xir Iy phun HPXK
1€n 14 vao giai doan 20 NSS dé gitp han ché bénh dao 6n tt hon. Bén canh do, két
qua ciing cho thdy trong cliing bién phap xir 1y, chung xa khuan S09-MBL gitp han
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ché bénh dao 6n tt hon so véi chung xa khuan S17-MBL do ¢6 CSB thép hon,
khac biét co y nghia vé mat thong ké & mirc ¥ nghia 5%.

Pén thoi diém 34 NSS, CSB dao dong tir 10,24-52,31%, CSB thap nhat &
nghiém thirc hoa hoc va cao nhat & nghiém thie ddi chimg. Tuong tu thoi diém 27
NSS, tat ca cac nghiém thic c6 xu 1y xa khuan déu c6 CSB thap hon so véi d6i
chting am, khac biét c6 ¥ nghia vé mat théng ké & muc ¥ nghia 5%. Trong do,
nhém nghiém thire chi xir 1y 40 hat v6i hai chiing xa khuan c6 CSB cao hon so véi
nhom nghiém thirc két hop 4o hat va phun 1én 14 vao thoi diém 20 NSS. Diéu nay
cho thiy hai ching xa khuan S09-MBL va S17-MBL c¢6 vai trd nhat dinh trong
viéc han ché bénh dao 6n 14 & ving canh tac nhiém min. Bén canh d0, ¢ sy khac
biét vé mit thong ké giira hai ching xa khuan khi xtr Iy 40 hat va phun 1én 14, nhin
chung nghiém thirc xir 1y chiing xa khuan S09-MBL c6 chi s6 bénh dao 6n thap
hon so véi ching S17-MBL.

Vao thoi diém 41 NSS, CSB dao 6n 14 trén rudng tang kha cao (15,85-
60,60%). Tuy nhién, tat ca cac nghiém xtr Iy xa khuan déu c6 CSB thap hon so véi
d6i ching, khac biét co y nghia vé mit théng ké & murc ¥ nghia 5%, dao dong tir
21,17-47,47%; trong d6 c6 nghiém thic S09-MBL-A, 20, 40, 60 c6 CSB thap
tuong duong nghiém thire thude hoa hoc. O thoi diém 48 NSS, CSB dao 6n 14 trén
rudng tiép tuc tang cao hon so vdi thoi diém trude, dao dong tur 20,56 - 63,62%.
T4t ca cac nghiém thirc duoc xir Iy hai chung xa khuan S09-MBL va S17-MBL
déu c6 CSB thap hon so voi dbi chitng 4m, khac biét c6 y nghia vé mat théng ké &
murc y nghia 5%. Ngoai ra, nhém nghiém thic két hop 4o hat va phun HPXK hai
1an vao 20 NSS va 40 N'SS c¢6 ty 1 bénh thap hon so v6i cac nghiém thirc xir Iy xa
khuan con lai, khac biét c6 ¥ nghia thong ké & mirc ¥ nghia 5%. Trong d6, hai
nghiém thirc xir Iy véi ching xa khuan S09-MBL c6 ty 1¢ bénh thap hon hai nghiém
thirc xtr Iy véi ching S17-MBL, khac biét c6 y nghia vé mat thong ké va nghiém
thitc S09-MBL-A,20,40,60 c6 CSB thap tuong duong thude hod hoc.

Pén thoi diém 55 NSS, giai doan nay ciy laa bat dau chuyén sang giai doan
tr6. Tuy nhién, CSB & tat ca cac nghiém thirc van tang cao hon so véi thoi diém
trude (30,1-73,3%). Két qua Bang 4.37 cho thdy hau hét cac nghiém thirc xtr 1y 2
chung xa khuan S09-MBL va S17-MBL déu cho chi s bénh thap hon so véi d6i
chtng am, khac biét c6 ¥ nghia vé mit thong ké & muc y nghia 5% va dao dong tir
40,3-54,7%. Bén canh do, hai nghi¢m thuc xt ly voi chung xa khuan S09-MBL
(S09-MBL-A, 20, 40 va S09-MBL-A, 20, 40, 60) c6 CSB thép hon hai nghi¢m
thure xir Iy voi chung S17-MBL (S17-MBL-A, 20, 40 va S17-MBL-A, 20, 40, 60),
khac biét c6 y nghia vé mit thong ké va nghiém thirc S09-MBL-A, 20, 40, 60 c6
CSB twong duong nghiém thirc thudc hoa hoc. Diéu niy cho thy hai ching xa
khuan thi nghiém, dac biét 1a chung S09-MBL c6 tiém ning tmg dung dé quan ly
bénh dao on 14 trén 1aa & ving dat nhiém man.
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¢) Hiéu qua giam chi s6 bénh dao 6n la

Két qua Bang 4.38 ghi nhan khi xtr Iy xa khuan & céac thoi diém khac nhau
thi cho HQGB dao 6n 14 ngoai dong ciing khac nhau.
Bing 4.38 Hiéu qua giam bénh dao 6n 14 (%) ciia cac nghiém thirc trén rugng nhiém
min tai xd Ninh Hoa, huyén Hong Dan, tinh Bac Liéu vu mua 2018.

Hiéu qua giam bénh dao 6n 14 (%) qua cac giai doan
27NSS 34 NSS 41NSS 48 NSS 55 NSS

STT Nghiém thirc

1 S09-MBL-A 27,97 38,6% 26,71 20,5 19,8!
2 S09-MBL-A,20 67,5 64,9 62,54 36,4¢ 27,3¢
3 S09-MBL-A,40 30,6 42,2 30,7 49,24 36,7¢
4 S09-MBL-A,60 32,6% 42,5 39,3h 24,91 29,41
5 S09-MBL-A,20,40 70,8 68,0 67,4 63,5 53,0
6 S09-MBL-A,20,60 70,5b 70,2b 65,1¢d 44 4¢ 40,74
7 S09-MBL-A,40,60 36,34 473" 43,2¢h 43,9¢f 47,1¢
8 S09-MBL-A,20,40,60  70,4° 71,4 71,4% 65,72 56,4
9 SI17-MBL-A 21,38 38,8 2] 7k 15,5k 17,3!
10 S17-MBL-A,20 60,5° 57,6° 50,1¢f 32,5h 19,7
11 S17-MBL-A,40 23,18 36,01 42,8¢h 43,6°f 36,5¢
12 S17-MBL-A,60 20,68 36,80 24,6% 18,81 22,6
13 S17-MBL-A,20,40 61,4°  60,5% 51,1¢ 56,1¢ 42,14
14 S17-MBL-A,20,60 61,5¢  61,1% 49 4¢f 42,9¢f 30,4
15 S17-MBL-A,40,60 28,3f 40, 7¢hi 45 9fe 39,81 40,69
16 S17-MBL-A,20,40,60 62,5¢ 60,6% 50,7¢f 58,2¢ 43,24
17  Thube hoa hoc 75,9°  804° 73,8 67,6° 58,9°
Mikc y nghia * * * * *
CV (%) 3,93 4,18 431 3,92 3,50

Ghi chii: Trong ciing mét ¢ét cdc s6 trung binh cé chir theo sau giong nhau thi khéc biét khong y nghia
thong ké qua phép thir Duncan; So liéu duwoc chuyén doi sang arcsin \[x khi phdn tich thong ké; *: khdc
biét thong ké o murc y nghia 5%, A: Ao hat; 20, 40, 60: ngay sau sa (NSS).

O thoi diém 27 NSS. Hiéu qua giam CSB dao 6n 14 ¢ cac nghiém thirc thi
nghiém dao dong tir 21,2-70,5%. Nhom nghiém thirc chi xir 1y 4o hat giéng lua
bang HPXK vao 12 GTKS c6 hiéu qua giam CSB thip hon 50%. Nhém nghiém
thirc xtr 1y két hop 4o hat va phun 1én 14 vao 20 NSS c¢6 hiéu qua giam CSB cao
hon 50%. Trong d6, nhimng nghiém thirc dugc xir Iy bang ching xa khuan S09-
MBL c6 hiéu qua giam CSB cao hon so voi chung S17-MBL, khac biét c6 y nghia
vé mit thong ké & mire ¥ nghia 5%. Nhu vay cé hai ching xa khuan déu giup giam
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CSB dao 6n 14, va ching xa khuan S09-MBL gitp giam dao On 1a tdt hon so véi
chung xa khuan S17-MBL.

Tuong tu & thoi diém 34 NSS. Hiéu qua giam CSB dao 6n 14 & cac nghiém
thirc thi nghiém dao dong tir 36,0-71,4%. Nhém nghiém thirc chi xir Iy 40 hat giong
laa bang HPXK c6 hiéu qua giam CSB thap hon 50% va nhém nghiém thirc xir 1y
két hop 4o hat va phun 1én 14 vao 20 NSS c6 hiéu qua giam CSB cao hon 50%.
Trong nhitng nghiém thirc dugc xir 1y 40 hat va phun 1én 14 bang ching xa khuan
S09-MBL c¢6 hiéu qua giam CSB cao hon so v&i chung xa khuan S17-MBL, khéc
biét c6 ¥ nghia vé mit thong ké & mirc ¥ nghia 5%. Qua d6 cho thay, ca hai ching
xa khuan S09-MBL va S17-MBL déu gitip giam CSB dao 6n 14, dic biét ching
XK S09-MBL c¢6 hiéu quéa giam CSB dao 6n 14 cao hon chiing xa khuan S17-MBL
(Bang 4.38).

Pén thoi diém 41 NSS, nhém nghiém thirc chi xir Iy 4o hat giong lua bang
HPXK c6 hiéu qua giam CSB thap hon 50% va nhom nghiém thirc xtr 1y két hop
40 hat va phun 1én 14 vao 20 NSS ¢6 hiéu qua giam CSB tir gan dén cao hon 50%.
Trong d6, nhitng nghiém thirc duoc xir 1y 4o hat va phun 1én 14 bang chung xa
khuan S09-MBL c6 hiéu qua giam CSB cao hon so véi chung xa khuan S17-MBL,
khac biét co ¥ nghia vé mat thong ké & murc y nghia 5%. Dic biét nghiém thirc
S09-MBL-A, 20, 40, 60 c6 hiéu qua giam CSB tuong duong nghiém thtc thude
hoa hoc. Qua d6 cho thdy, ca hai ching xa khuan S09-MBL va S17-MBL déu gitip
giam CSB dao 6n 14, dic biét chung xa khuan S09-MBL c6 hiéu qua giam CSB
dao on 14 cao hon ching xa khuan S17-MBL.

O thoi diém 48 NSS, hiéu qua giam CSB dao 6n 14 cta cac nghiém thuc xir
Iy xa khuan giam thap hon so véi thoi diém trudc, dao dong tir 15,5 - 65,7%, thap
hon nghiém thtrc thudc hoa hoc. Hau hét cac nghiém thic c¢6 hiéu qua giam CSB
thap hon 50%, chi c6 4 nghiém thirc dugc xir 1y 4o hat va phun xa khuan hai lan
vao 20 NSS va 40 NSS cho hi¢u qua giam CSB dao 6n cao hon 50%. Trong do,
chiung XK S09-MBL cho hiéu qua giam bénh cao hon chung S17-MBL, khac bi¢t
c6 y nghia vé mit thong ké & murc ¥ nghia 5%. Pic biét nghiém thirc S09-MBL-
A, 20, 40, 60 c6 hiéu qua giam bénh twong duong nghiém thic thude hoa hoc.

Pén thoi diém 55 NSS, hiéu qua giam CSB dao 6n 14 & tit ca cac nghiém
thire xir 1y xa khuan déu giam thap, dao dong tir 17,2 - 56,4%, thap hon nghiém
thirc thudc hoa hoc. Hau hét cac nghiém thirc c6 hiéu qua giam CSB thap hon 50%,
chi ¢6 2 nghiém thirc duge xtr Iy 40 hat va phun xa khuan S09-MBL vao 2 thoi
diém 20 va 40 NSS cho hiéu qua giam CSB dao 6n cao hon 50%. Trong d6, nghiém
thirc S09-MBL-A, 20, 40, 60 c6 hiéu qua giam bénh twong dwong thude hod hoc. Ttr két
qua HQGB ¢ trén cho thay hai ching xa khuan rat ¢ tiém nang quan 1y bénh dao
on 14 trén lua & vung d4t nhiém man, dic biét 1a chung xa khuan S09-MBL.
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4.6.2.4 Kha niing phong tri b¢nh dao on c6 bong

a) Ty 1¢ bénh dao 6n c6 bong

Két qua ty 18 bénh dao 6n c6 bong cua cac nghiém thic qua cic giai doan
duoc trinh bay & Bang 4.39.

O thoi diém 67 NSS, cac nghiém thirc xir 1y xa khuan c¢6 TLB dao 6n cd
bong thap, dao dong tir 1,24 — 2,85% va khac biét ¢ ¥ nghia thong ké & mirc 5%
so voi dbi chimg am (3,48%). O giai doan nay, cac nghiém thic duoc xir 1y xa
khuan 3 1an vao thoi diém 20, 40 va 60 NSS c6 TLB dao 6n co bong thap nhat,
tuong duong voi nghiém thirc thude hoa hoc (1,11%), khac biét co y nghia vé mit
théng ké so vdi tat ca cac nghiém thuc con lai.
Bang 4.39 Ty 1¢ bénh dao 6n c6 bong (%) ciia cac nghiém thire trén rudng nhiém
min tai xa Ninh Hoa, huyén Hong Dén, tinh Bac Liéu vu mua 2018.
Ti 1¢ bénh dao on c6 bong (%)

STT Nghi¢m thirc 67 NSS 74 NSS 81 NSS
1 S09-MBL-A 3,020 13,200 14,54b¢
2 S09-MBL-A,20 2,73bed 11,87b¢ 13,165f
3 S09-MBL-A,40 2,71bed 11,15¢% 14,10bed
4 S09-MBL-A,60 2,23¢te 8,87¢f 13,210
5  S09-MBL-A,20,40 2,13¢f 9,94de 11,394
6  S09-MBL-A,20,60 1,90%" 9,28°f 10,55¢"
7 S09-BL-A,40,60 1,64M 8,07 10,41
8  S09-MBL-A,20,40,60 1,241 6,282 6,521
9  S17-MBL-A 2,85b 13,02° 14,96°
10  S17-MBL-A,20 2,34def 12,43b¢ 12,995
11 S17-MBL-A,40 2,504 11,25¢ 12,985¢
12 S17-MBL-A,60 2,36% 10,03 10,93¢h
13 S17-MBL-A,20.,40 2,40% 11,59° 13,410<d
14  S17-MBL-A,20,60 2,25 10,074 13,13¢¢
15  S17-MBL-A,40,60 1,89¢h 8,37t 10,47%h
16  S17-MBL-A,20,40,60 1,431 7,15¢h 8,76M
17 Thudc hoa hoc 1,11 6,04¢ 5,74
18 Ddi chimg am 3,475 16,532 17,56

Mirc y nghia * * *
CV (%) 6,22 4,34 4,92

Ghi chii: Cdc trung binh trong ciing mot et dwoc theo sau boi mot hay nhitng chiv cdi giong nhau thi khac
biét khong c6 y nghia thong ké trong phép thir Duncan; * khéc biét ¥ nghia thong ké ¢ mike 5%; So liéu
dige bién doi dudi dang [~ + 0,5 trudc khi phan tich thong ké; A: Ao hat; 20, 40, 60: ngay sau sa (NSS).

Két qua tuong tuy & thoi diém 74 NSS, cac nghiém thic xir Iy xa khuan co
TLB dao 6n c6 bong thap, dao dong tir 6,0 -10% va khac biét c6 y nghia théng ké
& muc 5% so voi d6i chimg am (16,5%). Pong thoi, cac nghiém thire duge xir 1y
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xa khuan 3 1an vao thoi diém 20, 40 va 60 NSS c¢6 TLB dao 6n c6 bong thap nhit,
tuong duong véi nghiém thirc thude hoa hoc (6,0%), khac biét c6 y nghia vé mat
thong ké so vdi tat ca cac nghiém thirc con lai. Nhu vdy, viéc xir Iy huyén phu xa
khuan & giai doan 60 NSS gitip giam ty 1& bénh dao 6n cd bong trén rudéng canh
tac nhiém man. Pén thoi diém 81 NSS, ty 1€ bénh dao 6n cd bong co6 tang cao hon
so v6i hai thoi diém trude, dao dong tir 6,5-14,9%. Tuy nhién, 2 nghi€m thirc S09-
MBL-A, 20, 40, 60 va S17-MBL-A, 20, 40, 60 tiép tuc c6 ty 1¢ bénh dao 6n thép
nhat, twong duong nghiém thirc thude hoa hoc (5,7%). Qua d6 cho thiy, hai chung
xa khuan S09-MBL va S17-MBL déu c6 hiéu qua giup han ché bénh dao 6n cb
bong so voi nghiém thirc d6i chimg am.

b) Hi¢u qua giam bénh dao 6n c6 bong

Két qua hiéu qua giam bénh (HQGB) dao 6n cb bong cua cac nghiém thirc
qua cac giai doan dugc trinh bay ¢ Bang 4.40.

O giai doan cay 67 NSS, HQGB dao 6n ¢ bong cta cac nghiém thire xtr Iy
xa khuan dao dong tir 13,1-64,1%. Trong d6, hai nghiém thtic S17-MBL-A, 20,
40, 60 va S09-MBL-A, 20, 40, 60 c6 hi¢u qua gidm bénh cao nhét, tuong ung lan
lugt 1a 59% va 64,2%, tuong duong voi nghiém thirc thudc hoé hoc (68,1%), khac
biét co ¥ nghia vé mat thong ké so véi cac nghiém thic xir 1y xa khuan con lai.
Piéu nay cho thiy, xt 1y huyén phu xa khuan ¢ giai doan 60 NSS di mang lai
HQGB cao dbi vai viée phong trir bénh dao 6n ¢b bong trén dat nhiém man.

bén giai doan 74 NSS, HQGB dao 6n ) bong cua cac nghi¢m thic xur ly
xa khuan dao dong tir 21,2-63,4%, Trong d6, hai nghiém thirc S09-MBL-A, 20,
40, 60 va S17-MBL-A, 20, 40, 60 tiép tuc duy tri hi€u qua giam bénh cao nhét,
1an luot 13 62,0% va 56,7%, twong dwong voi nghiém thirc HH (63,4%), khac biét
c¢6 ¥ nghia vé mit thong ké so véi cac nghiém thire xtr Iy xa khuan con lai. Két qua
tuong tu & thoi diém 84 NSS, hau hét cac nghiém thuc xir Iy xa khuan c6 HQGB
thap dudi 50%, chi c6 hai nghiém thirc c6 HQGB cao nhat (>50%), trong d6 chi
c6 nghiém thuc S09-MBL-A, 20, 40, 60 c6 HQGB tuong duong thudc hoa hoc.

Nhin chung, hai chung xa khuan S17-MBL va S09-MBL di gép phan quan
1y bénh dao on c6 bong va duy tri hiéu qua quan 1y bénh qua ting giai doan khac
nhau, dao dong khoang 14 - 64%. Tuy nhién, hai nghi¢m thirc dugc xur Iy phun 3
1an 2 ching xa khuan c6 hiéu qua twong duwong véi nghiém thirc thude hoa hoc va
khac biét c6 y nghia vé mit thong ké so véi tat ca cac nghiém thirc con lai, cho
thdy tiém ning quan 1y bénh dao 6n c6 bong cia hai chiing xa khuan S09-MBL va
S17-MBL & diéu kién ngoai d@)ng trén rudng canh tac nhiém man, dic biét la chung
S09-MBL do c6 HQGB dao 6n cb bdng cao twong duong thudc hoa hoc.
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Biang 4.40 Hiéu qua giam bénh dao 6n c6 bong (%) ciia cac nghiém thire trén ruong
nhiém min tai xa Ninh Hoa, huyén Hong Dan, tinh Bac Liéu vu mua 2018.

Hiéu qua gizm bénh dao 6n c¢6 bong (%)

STT Nghi¢m thirc 67 NSS 74 NSS 81 NSS
1 S09-MBL-A 13,2hi 20,2¢h 17,2f
2 S09-MBL-A,20 21,2¢h 28,2feh 25,1¢f
3 S09-MBL-A,40 21,9%h 32,5¢f 19,7f
4 S09-MBL-A,60 35,9d 46,34 24,8¢f
5  S09-MBL-A,20,40 38,6% 39,94 35,]¢de
6  S09-MBL-A,20,60 45,44 43,9« 39,9
7 S09-MBL-A,40,60 52,7 51,2 40,7b¢
8  S09-MBL-A,20,40,60 64,22 62,12 62,92
9  S17-MBL-A 17,9M 21,20 14,8f
10 S17-MBL-A,20 32,74t 24,8eh 26,04ef
11  S17-MBL-A 40 28,1¢feh 31,9¢f 26,14ef
12 S17-MBL-A,60 31,9¢f 39,34 37,7b<d
13 S17-MBL-A,20,40 30,7¢f 30,39 23,7¢f
14  S17-MBL-A,20,60 35,24 39,1bed 30,9¢de
15  S17-MBL-A 40,60 45,7 49,4b¢ 40,4
16  S17-MBL-A,20,40,60 59,0% 56,8 50,1°
17 Thudc hoa hoc 68,22 63,4 67,3

Mirc y nghia * * *
CV (%) 12,97 9,82 14,32

Ghi chii: Cdc trung binh trong ciing mot et dwoc theo sau boi mot hay nhitng chiv cdi giong nhau thi khac
biét khong c6 y nghia thong ké trong phép thir Duncan, * khdc biét y nghia thong ké & mirc 5%, (i): S6
liéu duwoc bién doi duwéi dang [x + 0,5 trudc khi phan tich thong ké; A: Ao hat; 20, 40, 60: ngay sau sa

4.6.2.3 Thanh phan niing suit va ning suit lia va mua 2018

Thanh phan ning suat va ning suat thuc té ctia cac nghiém thirc thi nghiém
ngoai dong rudng duoc trinh bay & Bang 4.41. Két qua cho thiy co sy khac biét vé
mat thong ké gitta cac nghiém thirc vé s6 bong/m? va sd hat chic/bong nén ning
suat thuc té ciing khac biét. S6 bong/m? cua tat ca cac nghiém thirc c6 xir Iy xa
khuan S09-MBL va S17-MBL déu cao hon so v&i di chung, khac biét co y nghia
vé mit théng ké ¢ muc y nghia 5%, dao dong tir 232-285 bong/m2. Sb hat
chic/bong cao nhat dugc tim thay ¢ hai nghiém thirc 40 hat va phun 1én 14 xa khuan
S09-MBL va S17-MBL mit s6 10® cfu/ml ca 3 thoi diém 20, 40 va 60 NSS, tuong
duong so véi nghiém thirc phun thudc hoa hoc. Pong thoi, viée xir Iy xa khuan
cling 1am gia ting nang suét thyuc té so voi nghiém thire d6i ching am, khac biét
c¢6 ¥ nghia vé mat théng ké & mirc ¥ nghia 5%. Trong d6, hai nghiém thtic c6 ning
suat cao nhét 1a S09-MBL-A, 20, 40, 60 (6,23 tin/ha) va S17-MBL-A, 20, 40, 60
(6,01 tén/ha); riéng nghi¢m thirc S09-MBL-A, 20, 40, 60 c6 nang suat cao tuong
duong so v6i nghiém thirc phun thude hoa hoc (6,40 tin/ha). Qua d6 cho thiy, viéc
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ap dung hai chung xa khuan S09-MBL va S17-MBL bang phuong phap 4o hat va
phun lén 14 vao 3 thoi diém 20, 40, 60 NSS trong phong tri bénh dao 6n hai lua
trén ving dat nhiém man c6 hiéu qua twong dwong, gitp giam bénh dao on va lam
tang ning suat thyc té so voi nghiém thirc d6i chimg a4m khong xir 1y.

Biang 4.41 Thanh phan ning suét va ning suat lia thi nghi¢m trén ruéng nhiém min
tai Ninh Hoa, Hong Déan, Bac Liéu vu mua 2018.

Thanh phin ning suit va ning suit lia thi nghi¢m

STT thl:‘l,‘rim S8 bine/m? S hat NSTT
0 bong/m chic/bong (hat)  (tAn/ha)
1 S09-MBL-A 236M 91,5 5,13¢
2 S09-MBL-A,20 262 91,7¢f 5,10
3 S09-MBL-A,40 2491 90,0f 531¢
4 S09-MBL-A,60 262 102bed 5,68
5 S09-MBL-A,20,40 252¢ 92,5¢f 5,20¢
6 S09-MBL-A,20,60 261 106 5,57¢
7 S09-MBL-A 40,60 264¢ 104bed 5,69¢
8  S09-MBL-A,20,40,60 2853 1152 6,23
9 S17-MBL-A 232 90,3f 5,07°
10 S17-MBL-A,20 2458 96,8cdef 5,15¢
11 S17-MBL-A,40 2432 96, 7°def 5,12¢
12 S17-MBL-A,60 257¢de 99,1 bede 5,354
13 S17-MBL-A,20,40 242¢h 95, 5def 5,25¢
14 S17-MBL-A,20,60 256% 104,5% 5,65¢
15 S17-MBL-A,40,60 258¢de 106,7° 5,60¢d
16 S17-MBL-A,20,40,60 280° 1142 6,01°
17 Thudc héa hoc 2892 1182 6,40°
18  Dbi ching am 225" 80,7¢ 4,75°
Mikc y nghia * * *
CV (%) 6,85 13,56 8,36

Ghi chii: Cdc trung binh trong ciing mot cét duwoc theo sau béi mot hay nhitng chir cdi giong nhau thi khac
biét khong c6 ¥ nghia vé mdt thong ké trong phép thir Duncan (i): S6 liéu duge bién doi dudi dang logio
trude khi phan tich thong ké. * khac biét c6 y nghia thong ké 6 mirc 5%; A: Ao hat; 20, 40, 60: ngay sau sq.
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CHUONG 5
KET LUAN VA PE XUAT
5.1 Két luin

(1) ba chon dugc 7 chung xa khuan S06-MBL, S09-MBL, S17-MBL, S09-
MTV, S03-MST, S18-MCM va S31-MCM c6 kha niang d6i khang cao véi nam
Pyricularia oryzae gay bénh dao 6n hai lua trong téng s6 126 chung xa khuan phan
1ap tir dat trong lta nhiém man & PBSCL.

(2) Ba chiing xa khuan S06-MBL, S09-MBL va S17-MBL thé hién kha ning
d6i khang cao voi nAm Pyricularia oryzae giy bénh dao 6n trong méi trudng cé
bo sung mudi NaCl néng dd 2%o, c6 kha nang urc ché bao tr nAm bénh dao 6n moc
mam va thé hién kha ning tiét enzyme chitinase va p-1,3-glucanase cao. Chiing
S06-MBL 1a loai Streptomyces fradiae, chuing S09-MBL la loai Streptomyces
bikiniensis va chung S17-MBL 1a loai Streptomyces lavendulae.

(3) Hai chung xa khuan S09-MBL va S17-MBL cho hiéu qua giam bénh cao
tuong duong véi thudc hoa hoc Beam 75WP khi xir 1y 40 hat va phun 1én 14 (mat
s6 10® cfu/ml) vao 2 ngdy trudc va 2 ngay sau khi 1ay bénh nhén tao thong qua ty
1¢ bénh thap (<4,22%), chi sb bénh thap (<14,8%) va hiéu qua giam bénh cao
(51,7% - 76,2%).

(4) Hai chung xa khuan S09-MBL (S. bikiniensis) va S17-MBL (S.
lavendulae) khi xir 1y két hop 4o hat va phun 1én 1a mat s6 10% cfu/ml vao 3 thoi
diém 20, 40 va 60 NSS c6 kha ning phong tri t6t bénh dao 6n hai lta. Vi hiéu
qua giam bénh dao 6n 14 & vu mua 2017 1a 51,9% (S09-MBL) & 50,0% (S17-
MBL), va vu mua 2018 1a 70,4% (S09-MBL) & 62,5% (S17-MBL). Hi¢u qua
phong tri bénh dao 6n c6 bong & vu mua 2018 14 64,2% (S09-MBL) & 59,0%
(S17-MBL), twong duong v&i nghiém thirc thube hoa hoc. Bén canh d6, hai ching
xa khuan nay ciing gitp ting sd lugng hat chic/bong va tang ning suét thyc té vu
mua 2017 (S09-MBL: 6,41 tin/ha va S17-MBL: 6,45 tan/ha so v&i ddi ching: 4,69
tan/ha) va vu mua 2018 (S09-MBL: 6,23 tin/ha va S17-MBL: 6,01 tin/ha so v&i
doi chung: 4,75 tén/ha) & diéu kién ngoai d@)ng trén dat nhiém man tai Bac Liéu.

5.2 Pé xuat

(1) Danh gia tinh an toan cua hai chiing xa khuan S09-MBL va S17-MBL di
v&i moi sinh.

(2) Tiép tuc khao sat thém kha ning kich thich tinh khang bénh dao 6n cua
hai ching xa khuan S09-MBL va S17-MBL trén laa tréng & ving dat nhiém man.

(3) Nghién ctru san xuat ché pham sinh hoc tir hai chiing xa khuan trién vong
S09-MBL va S17-MBL dé thuan tién cho ung dung phong tri bénh dao 6n hai lua
trén dién rong.
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PHU LUC
Phu luc 1: két qua giai trinh tw gene ving 16s-rRNA ciia cac chiing xa khuin
1.1 Trinh ty gen vung 16S-rRNA cua chung S06-MBL

GGCGGCGTGCTTAACACATGCAAGTCGAACGATGAAGCCCTTCGGGGT
GGATTAGTGGCGAACGGGTGAGTAACACGTGGGCAATCTGCCCTTCACTCTGG
GACAAGCCCTGGAAACGGGGTCTAATACCGGATACGACCTGCCGAGGCATCTC
GGCGGGTGGAAAGCTCCGGCGGTGAAGGATGAGCCCGCGGCCTATCAGCTTGT
TGGTGAGGTAACGGCTCACCAAGGCGACGACGGGTAGCCGGCCTGAGAGGGC
GACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCA
GTGGGGAATATTGCACAATGGGCGAAAGCCTGATGCAGCGACGCCGCGTGAG
GGATGACGGCCTTCGGGTTGTAAACCTCTTTCAGCAGGGAAGAAGCGAAAGTG
ACGGTACCTGCAGAAGAAGCGCCGGCTAACTACGTGCCAGCAGCCGCGGTAAT
ACGTAGGGCGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCG
GCTTGTCACGTCGGGTGTGAAAGCCCGGGGCTTAACCCCGGGTCTGCATCCGA
TACGGGCAGGCTAGAGTGTGGTAGGGGAGATCGGAATTCCTGGTGTAGCGGTG
AAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGATCTCTGGGCC
ATTACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCC
TGGTAGTCCACGCCGTAAACGTTGGGAACTAGGTGTTGGCGACATTCCACGTC
GTCGGTGCCGCAGCTAACGCATTAAGTTCCCCGCCTGGGGAGTACGGCCGCAA
GGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCAGCGGAGCATGTG
GCTTAATTCGACGCAACGCGAAGAACCTTACCAAGGCTTGACATATACCGGAA
AGCATTAGAGATAGTGCCCCCCTTGTGGTCGGTATACAGGTGGTGCATGGCTG
TCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCC
TTGTCCTGTGTTGCCAGCATGCCCTTCGGGGTGATGGGGACTCACAGGAGACC
GCCGGGGTCAACTCGGAGGAAGGTGGGGACGACGTCAAGTCATCATGCCCCTT
ATGTCTTGGGCTGCACACGTGCTACAATGGCCGGTACAAAGAGCTGCGATGCC
GCGAGGCGGAGCGAATCTCAAAAAGCCGGTCTCAGTTCGGATTGGGGTCTGCA
ACTCGACCCCATGAAGTCGGAGTTGCTAGTAATCGCAGATCAGCATTGCTGCG
GTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCACGAAAGTCGG
TAACACCCGAAGCCGGTGGCCCAACCCCTTGTGGGAGGGAGCTGTCGAAGGTG
GGACTGGCGATTGGGACGAAGTCGTAACAAGGTAGCCGTAC

1.2 Trinh tu gen vung 16S-rRNA cua ching S17-MBL

TGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAACG
ATGAAGCCCTTCGGGGTGGATTAGTGGCGAACGGGTGAGTAACACGTGGGCA
ATCTGCCCTTCACTCTGGGACAAGCCCTGGAAACGGGGTCTAATACCGGATAC
GACCTGGGAAGGCATCTTCTCGGGTGGAAAGCTCCGGCGGTGAAGGATGAGCC
CGCGGCCTATCAGCTTGTTGGTGGGGTAATGGCCTACCAAGGCGACGACGGGT
AGCCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGAC
TCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGC



AGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAAACCTCTTTCAGCAG
GGAAGAAGCGCAAGTGACGGTACCTGCAGAAGAAGCGCCGGCTAACTACGTG
CCAGCAGCCGCGGTAATACGTAGGGCGCAAGCGTTGTCCGGAATTATTGGGCG
TAAAGAGCTCGTAGGCGGCTTGTCACGTCGGGTGTGAAAGCCCGGGGCTTAAC
CCCGGGTCTGCATCCGATACGGGCAGGCTAGAGTGTGGTAGGGGAGATCGGA
ATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGA
AGGCGGATCTCTGGGCCATTACTGACGCTGAGGAGCGAAAGCGTGGGGAGCG
AACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGTTGGGAACTAGGTGT
TGGCGACATTCCACGTCGTCGGTGCCGCAGCTAACGCATTAAGTTCCCCGCCTG
GGGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACA
AGCAGCGGAGCATGTGGCTTAATTCGACGCAACGCGAAGAACCTTACCAAGGC
TTGACATATACCGGAAAGCATCAGAGATGGTGCCCCCCTTGTGGTCGGTATAC
AGGTGGTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCC
GCAACGAGCGCAACCCTTGTCCTGTGTTGCCAGCATGCCCTTCGGGGTGATGG
GGACTCACAGGAGACCGCCGGGGTCAACTCGGAGGAAGGTGGGGACGACGTC
AAGTCATCATGCCCCTTATGTCTTGGGCTGCACACGTGCTACAATGGCCGGTAC
AAAGAGCTGCGATGCCGCGAGGCGGAGCGAATCTCAAAAAGCCGGTCTCAGT
TCGGATTGGGGTCTGCAACTCGACCCCATGAAGTCGGAGTTGCTAGTAATCGC
AGATCAGCATTGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGT
CACGTCACGAAAGTCGGTAACACCCGAAGCCGGTGGCCCAACCCCTTGTGGGA
GGGAGCTGTCGAAGGTGGGACTGGCGATTGGGACGAAGTCGTAACAAGGTAG
CCGTACCGGAAGGTGCGCT

1.3 Trinh ty gen vung 16S-rRNA cua ching S09-MBL

ACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAACGATGAAGCC
CTTCGGGGTGGATTAGTGGCGAACGGGTGAGTAACACGTGGGCAATCTGCCCT
TCACTCTGGGACAAGCCCTGGAAACGGGGTCTAATACCGGATACGACCCGGGA
AGGCATCTTCTCGGGTGGAAAGCTCCGGCGGTGAAGGATGAGCCCGCGGCCTA
TCAGCTTGTTGGTGGGGTAACGGCCCACCAAGGCGACGACGGGTAGCCGGCCT
GAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGG
AGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCGACGC
CGCGTGAGGGATGACGGCCTTCGGGTTGTAAACCTCTTTCAGCAGGGAAGAAG
CGCAAGTGACGGTACCTGCAGAAGAAGCGCCGGCTAACTACGTGCCAGCAGC
CGCGGTAATACGTAGGGCGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGAGC
TCGTAGGCGGCTTGTCACGTCGGGTGTGAAAGCCCGGGGCTTAACCCCGGGTC
TGCATCCGATACGGGCAGGCTAGAGTGTGGTAGGGGAGATCGGAATTCCTGGT
GTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGAT
CTCTGGGCCATTACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGAT
TAGATACCCTGGTAGTCCACGCCGTAAACGTTGGGAACTAGGTGTTGGCGACA
TTCCACGTCGTCGGTGCCGCAGCTAACGCATTAAGTTCCCCGCCTGGGGAGTA
CGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCAGCG
GAGCATGTGGCTTAATTCGACGCAACGCGAAGAACCTTACCAAGGCTTGACAT
ATACCGGAAAGCATCAGAGATGGTGCCCCCCTTGTGGTCGGTATACAGGTGGT
GCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGA



GCGCAACCCTTGTCCTGTGTTGCCAGCATGCCCTTCGGGGTGATGGGGACTCAC
AGGAGACCGCCGGGGTCAACTCGGAGGAAGGTGGGGACGACGTCAAGTCATC
ATGCCCCTTATGTCTTGGGCTGCACACGTGCTACAATGGCCGGTACAAAGAGC
TGCGATGCCGCGAGGCGGAGCGAATCTCAAAAAGCCGGTCTCAGTTCGGATTG
GGGTCTGCAACTCGACCCCATGAAGTCGGAGTTGCTAGTAATCGCAGATCAGC
ATTGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCACG
AAAGTCGGTAACACCCGAAGCCGGTGGCCCAACCCCTTGTGGGAGGGAGCTGT
CGAAGGTGGGACTGGCGATTGGGACGAAGTCGTAACAAGGTAGCCGTACCGG
AAG

Phu luc 2: Két qua so sinh doan gene 16S-rRNA trén Blast search.

2.1 So sanh ching S06-MBL vdéi loai Streptomyces fradiae
Streptomyces fradiae gene for 16S rRNA, partial sequence, strain: NBRC 13007
Sequence ID: dbj|AB184253.1|Length: 1462 Number of Matches: 1
Related Information

Range 1: 4 to 1462NCBIGraphicsNext MatchPrevious Match

Score Expect Identities Gaps Strand

2.601 0.0 1442/1459(99%) 0/1459(0%) Plus/Plus

bits(1408)

Query 1 GGCGGCGTGCTTARCACATGCAAGTCGAACGATGAAGCCCTTCGGGGTGGATTAGTGGCG 60
FEEEEEEE et e e e e e e e e e e e e e e et e e

Sbjct 4 GGCGGCGTGCTTARCACATGCAAGTCGAACGATGAAGCCCTTCGGGGTGGATTAGTGGCG 63

Query 61 ARCGGGTGAGTAACACGTGGGCAATCTGCCCTTCACTCTGGGACAAGCCCTGGAAACGGG 120
FEEEEEEE et e e e e e e e e e e e e e e et e e

Sbjct 64 ARCGGGTGAGTAACACGTGGGCAATCTGCCCTTCACTCTGGGACAAGCCCTGGARACGGG 123

Query 121 GTCTAATACCGGATACGACCTGCCGAGGCATCTCGGCGGGTGGAAAGCTCCGGCGGTGAA 180
LErrrrrrerrerrr e RN LUt trrrr el
Sbjct 124 GTCTAATACCGGATAACACCGGCTTCCGCATGGGAGCTGGTTGAAAGCTCCGGCGGTGAA 183
Query 181 GGATGAGCCCGCGGCCTATCAGCTTGTTGGTGAGGTAACGGCTCACCAAGGCGACGACGG 240
Crrrrrrrerrrrrrrerrrrrrererrrre et rer  rrr et
Sbjct 184 GGATGAGCCCGCGGCCTATCAGCTTGTTGGTGGGGTAATGGCCTACCAAGGCGACGACGG 243
Query 241 GTAGCCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTAC 300
Crrrrrrrrrrrrrrrerrrrrrrrrrr e e et re et e e
Sbjct 244 GTAGCCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTAC 303
Query 301 GGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGAAAGCCTGATGCAGCGACGCCGCGT 360
Crrrrrrrerrrrrrrerrrrrrrrerr e rerr et ettt
Sbjct 304 GGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGAAAGCCTGATGCAGCGACGCCGCGT 363
Query 361 GAGGGATGACGGCCTTCGGGTTGTAAACCTCTTTCAGCAGGGAAGAAGCGAAAGTGACGG 420
Crrrrrrrrrrrrrrrerrrrrrrrrrr e rerr e et e

Sbjct 364 GAGGGATGACGGCCTTCGGGTTGTAAACCTCTTTCAGCAGGGAAGAAGCGAAAGTGACGG 423



Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

421

424

481

484

541

544

601

604

661

664

721

724

781

784

841

844

901

904

961

964

1021

1024

1081

1084

1141

1144

1201

TACCTGCAGAAGAAGCGCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGCGC
Crrrrrrrrrrrrrrrerrrrrrrrrrrrrrrerrr e et e
TACCTGCAGAAGAAGCGCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGCGC
AAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGTCACGTCGGGTGT
Crrrrrrrrrrrrrrrerrrrrrrrrrrrrrrerrrrre et e e
AAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGTCACGTCGGGTGT
GAAAGCCCGGGGCTTAACCCCGGGTCTGCATCCGATACGGGCAGGCTAGAGTGTGGTAGG
Crrrrrrrrrrrrrrrerrrrrrrrrrrrrrrerrrrre et e e
GAAAGCCCGGGGCTTAACCCCGGGTCTGCATCCGATACGGGCAGGCTAGAGTGTGGTAGG
GGAGATCGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGG
Crrrrrrrrrrrrrrrerrrrrrrrrrrrrrrerrrrre et e e
GGAGATCGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGG
CGAAGGCGGATCTCTGGGCCATTACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAG
Crrrrrrrrrrrrrrrerrrrrrrrrrrrrrrerrrrre et e e
CGAAGGCGGATCTCTGGGCCATTACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAG
GATTAGATACCCTGGTAGTCCACGCCGTAAACGTTGGGAACTAGGTGTTGGCGACATTCC
Crrrrrrrrrrrrrrrerrrrrrrrrrrrrrrerrrrre et e e
GATTAGATACCCTGGTAGTCCACGCCGTAAACGTTGGGAACTAGGTGTTGGCGACATTCC
ACGTCGTCGGTGCCGCAGCTAACGCATTAAGTTCCCCGCCTGGGGAGTACGGCCGCAAGG
Crrrrrrrrrrrrrrrerrrrrrrrrrrrrrrerrrrre et e e
ACGTCGTCGGTGCCGCAGCTAACGCATTAAGTTCCCCGCCTGGGGAGTACGGCCGCAAGG
CTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCAGCGGAGCATGTGGCTTAATTCG
Crrrrrrrrrrrrrrrerrrrrrrrrrrrrrrerrrrre et e e
CTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCAGCGGAGCATGTGGCTTAATTCG
ACGCAACGCGAAGAACCTTACCAAGGCTTGACATATACCGGAAAGCATTAGAGATAGTGC
Crrrrrrrrrrrrrrrerrrrrrrrrrrrrrrerrrrre et e e
ACGCAACGCGAAGAACCTTACCAAGGCTTGACATATACCGGAAAGCATTAGAGATAGTGC
CCCCCTTGTGGTCGGTATACAGGTGGTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGT
Crrrrrrrrrrrrrrrerrrrrrrrrrrrrrrerrrrre et e e
CCCCCTTGTGGTCGGTATACAGGTGGTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGT
TGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTCCTGTGTTGCCAGCATGCCCTTCGGGG
Crrrrrrrrrrrrrrrerrrrrrrrrrrrrrrerrrrre et e e
TGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTCCTGTGTTGCCAGCATGCCCTTCGGGG
TGATGGGGACTCACAGGAGACCGCCGGGGTCAACTCGGAGGAAGGTGGGGACGACGTCAA
Crrrrrrrrrrrrrrrerrrrrrrrrrr e e ettt ettt e e e
TGATGGGGACTCACAGGAGACCGCCGGGGTCAACTCGGAGGAAGGTGGGGACGACGTCAA
GTCATCATGCCCCTTATGTCTTGGGCTGCACACGTGCTACAATGGCCGGTACAAAGAGCT
Crrrrrrrrrrrrrrrerrrrrrrrrrr e rerr e ettt e e e
GTCATCATGCCCCTTATGTCTTGGGCTGCACACGTGCTACAATGGCCGGTACAAAGAGCT

GCGATGCCGCGAGGCGGAGCGAATCTCAAAAAGCCGGTCTCAGTTCGGATTGGGGTCTGC

480

483

540

543

600

603

660

663

720

723

780

783

840

843

900

903

960

963

1020

1023

1080

1083

1140

1143

1200

1203

1260



Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

1204

1261

1264

1321

1324

1381

1384

1441

1444

Crrrrrrrrrrrrrrrerrrrrrrrrrrrrrrerrrrre et e e
GCGATGCCGCGAGGCGGAGCGAATCTCAAAAAGCCGGTCTCAGTTCGGATTGGGGTCTGC
AACTCGACCCCATGAAGTCGGAGTTGCTAGTAATCGCAGATCAGCATTGCTGCGGTGAAT
Crrrrrrrrrrrrrrrerrrrrrrrrrrrrrrerrrrre et e e
AACTCGACCCCATGAAGTCGGAGTTGCTAGTAATCGCAGATCAGCATTGCTGCGGTGAAT
ACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCACGAAAGTCGGTAACACCCGAAGC
Crrrrrrrrrrrrrrrerrrrrrrrrrrrrrrerrrrre et e e
ACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCACGAAAGTCGGTAACACCCGAAGC
CGGTGGCCCAACCCCTTGTGGGAGGGAGCTGTCGAAGGTGGGACTGGCGATTGGGACGAA
Crrrrrrrrrrrrrrrerrrrrrrrrrr e e et re et e e
CGGTGGCCCAACCCCTTGTGGGAGGGAGCTGTCGAAGGTGGGACTGGCGATTGGGACGAA
GTCGTAACAAGGTAGCCGT 1459

FEEEEEEr el

GTCGTAACAAGGTAGCCGT 146

2.2 So sanh chung S17-MBL véi loai Streptomyces lavendulae

Streptomyces lavendulae strain xjy 16S ribosomal RNA gene, partial sequence

Sequence ID: gb|DQ645958.1|Length: 1515 Number of Matches: 1

Related Information

Range 1: 15 to 1499NCBIGraphicsNext MatchPrevious Match

Score Expect Identities Gaps Strand
2§17 0.0 1466/1489(98%) 5/1489(0%) Plus/Plus
bits(1417)
Query 2 GCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAACGATGAAGCCCTTCG
FEEEEEEE et e e e e e e e e e e e e e e et e e
Sbjct 15 GCTCAGGACGAACGCTGGCGGCGTGCTTARCACATGCAAGTCGAACGATGAAGCCCTTCG
Query 62 GGGTGGATTAGTGGCGAACGGGTGAGTAACACGTGGGCAATCTGCCCTTCACTCTGGGAC
FEEEEEEE et e e e e e e e e e e e e e e et e e
Sbjct 75 GGGTGGATTAGTGGCGAACGGGTGAGTAACACGTGGGCAATCTGCCCTTCACTCTGGGAC
Query 122  AAGCCCTGGAAACGGGGTCTAATACCGGATACGACCTG-GGAAGGCATCTTCTCGGGTGG
R R R R R R e A R R R RN R NN
Sbjct 135  AAGCCCTGGAAACGGGGTCTAATACCGGATACGAC-TGCGGAAGGCATCTTCTGCGGTGG
Query 181  AAAGCTCCGGCGGTGAAGGATGAGCCCGCGGCCTATCAGCTTGTTGGTGGGGTAATGGCC
FEEEEEEE et e e e e e e e e e e e e e e et e e
Sbjct 194  AAAGCTCCGGCGGTGAAGGATGAGCCCGCGGCCTATCAGCTTGTTGGTGGGGTAATGGCC
Query 241  TACCAAGGCGACGACGGGTAGCCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGAC
R R R R R R R R R R RN R RN RN
Sbjct 254  TACCARGGCGACGACGGGTAGCCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGAC
Query 301  ACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTG

Crrrrrrrerrrrrrrerrrrrrrrerrrrrrerrr e et e et rrrrrtd

1263

1320

1323

1380

1383

1440

1443

61

74

121

134

180

193

240

253

300

313

360



Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

314

361

374

421

434

481

494

541

554

601

614

661

674

721

734

781

794

841

853

901

913

961

973

1021

1033

1081

ACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGAAAGCCTG
ATGCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAAACCTCTTTCAGCAGGGA
Crrrrrrrerrrrrrrerrrrrrrrerr e rerr et ettt
ATGCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAAACCTCTTTCAGCAGGGA
AGAAGCGCAAGTGACGGTACCTGCAGAAGAAGCGCCGGCTAACTACGTGCCAGCAGCCGC
Crrrrrr rerrrrrrerrrrrrererrrrrrerr ettt e e e
AGAAGCGAAAGTGACGGTACCTGCAGAAGAAGCGCCGGCTAACTACGTGCCAGCAGCCGC
GGTAATACGTAGGGCGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGG
Crrrrrrrrrrrrrrrerrrrrrrrrrr e rerr e et e e e
GGTAATACGTAGGGCGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGG
CTTGTCACGTCGGGTGTGAAAGCCCGGGGCTTAACCCCGGGTCTGCATCCGATACGGGCA
Crrrrrrrrerrr reerrrrrreer rerrrrrrr rerrrr et rrrrr e

CTTGTCACGTCGGATGTGAAAGCCCGAGGCTTAACCTCGGGTCTGCATTCGATACGGGCT

GGCTAGAGTGTGGTAGGGGAGATCGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATC
Frrrrrrerrrrrrerrrrrrrrerrr e ettt e et e et
AGCTAGAGTGTGGTAGGGGAGATCGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATC
AGGAGGAACACCGGTGGCGAAGGCGGATCTCTGGGCCATTACTGACGCTGAGGAGCGAAA
Crrrrrrrrrrrrrrrerrrrrrrrrrrrrrrerrrrre et e e
AGGAGGAACACCGGTGGCGAAGGCGGATCTCTGGGCCATTACTGACGCTGAGGAGCGAAA
GCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGTTGGGAACTA
Crrrrrrrrrrrrrrrerrrrrrrrrrr e e et re et e e
GCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGTTGGGAACTA
GGTGTTGGCGACATTCCACGTCGTCGGTGCCGCAGCTAACGCATTAAGTTCCCCGCCTGG
CErrrrrrrrrrrrrrrrrrrrrrrrrrrrrerrr e ettt e e e
GGT-TTGGCGACATTCCACGTCGTCGGTGCCGCAGCTAACGCATTAAGTTCCCCGCCTGG
GGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCAGCGGA
Crrrrrrrrrrrrrrrerrrrrrererrrrrrerrr e et e e e reend
GGAGTACGGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGCGGA
GCATGTGGCTTAATTCGACGCAACGCGAAGAACCTTACCAAGGCTTGACATATACCGGAA
Crrrrrrrrrrrrrrrerrrrrrrrrrr e e et re et e e
GCATGTGGCTTAATTCGACGCAACGCGAAGAACCTTACCAAGGCTTGACATATACCGGAA
AGCATCAGAGATGGTGCCCCCCTTGTGGTCGGTATACAGGTGGTGCATGGCTGTCGTCAG
Cerrr rrerrr rrrerrrrrrerrrr e rerr e e et e e e
AGCATTAGAGATAGTGCCCCCCTTGTGGTCGGTATACAGGTGGTGCATGGCTGTCGTCAG
CTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTCCTGTGTTGC
Crrrrrrrrrrrrrrrerrrrrrrrrrr e e et re et e e
CTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTCCTGTGTTGC
CAGCATGCCCTTCGGGGTGATGGGGACTCACAGGAGACCGCCGGGGTCAACTCGGAGGAA

Crrrrrrrrrrrrrrrerrrrrrrrrrr e e et re et e e

373

420

433

480

493

540

553

600

613

660

673

720

733

780

793

840

852

900

912

960

972

1020

1032

1080

1092

1140



Sbjct 1093

Query 1141

Sbjct 1153

Query 1201

Sbijct 1213

Query 1261

Sbijct 1273

Query 1321

Sbjct 1333

Query 1381

Sbjct 1393

Query 1441

Sbijct 1451

CAGCATGCCCTTCGGGGTGATGGGGACTCACAGGAGACCGCCGGGGTCAACTCGGAGGAA
GGTGGGGACGACGTCAAGTCATCATGCCCCTTATGTCTTGGGCTGCACACGTGCTACAAT
Crrrrrrrrrrrrrrrerrrrrrrrrrr e e et re et e e
GGTGGGGACGACGTCAAGTCATCATGCCCCTTATGTCTTGGGCTGCACACGTGCTACAAT
GGCCGGTACAAAGAGCTGCGATGCCGCGAGGCGGAGCGAATCTCAAAAAGCCGGTCTCAG
Crrrerrreer rerrerrrrr rer e rrrr e rr e e e
GGCCGGTACAATGAGCTGCGATACCGTGAGGTGGAGCGAATCTCAAAAAGCCGGTCTCAG
TTCGGATTGGGGTCTGCAACTCGACCCCATGAAGTCGGAGTTGCTAGTAATCGCAGATCA
Crrrrrrrerrrrrrrerrrrrrererrrrrrerrrrre et rrrrrrrr e
TTCGGATTGGGGTCTGCAACTCGACCCCATGAAGTCGGAGTCGCTAGTAATCGCAGATCA
GCATTGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCACGAAAG
Crrrrrrrrrrrrrrrerrrrrrrrrrr e rerrr e ettt e e e
GCATTGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCACGAAAG
TCGGTAACACCCGAAGCCGGTGGCCCAACCCCTTGTGGGAGGGAGCTGTCGAAGGTGGGA
Crrrrrrrerrrrrrrerrrrrrererrr e veetr terrrr e e e e
TCGGTAACACCCGAAGCCGGTGGCCCAACCC-TTGT-GGAGGGAGCTGTCGAAGGTGGGA
CTGGCGATTGGGACGAAGTCGTAACAAGGTAGCCGTACCGGAAGGTGCG 1489
CErrrrrrrrrrrrrrrrrr e e et e et rr e

CTGGCGATTGGGACGAAGTCGTAACAAGGTAGCCGTACCGGAAGGTGCG 1499

2.3 So sanh ching S09-MBL véi loai Streptomyces bikiniensis

Streptomyces bikiniensis strain NBRC 14598 16S ribosomal RNA gene, partial sequence
Sequence ID: ref[INR _112436.1|Length: 1476 Number of Matches: 1

See 1 more title(s)

Related Information

Range 1: 1 to 1476NCBIGraphicsNext MatchPrevious Match

Score
2726
bits(1476)
Query 1
Sbjct 1
Query 61
Sbjct 61
Query 121
Sbjct 121

Query 181

Expect Identities Gaps Strand

0.0 1476/1476(100%) 0/1476(0%) Plus/Plus

ACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAACGATGAAGCCCTTCGGGGTGGA
Crrrrrrrrrrrrrrrerrrrrrrrrrr e e et re et e e
ACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAACGATGAAGCCCTTCGGGGTGGA
TTAGTGGCGAACGGGTGAGTAACACGTGGGCAATCTGCCCTTCACTCTGGGACAAGCCCT
Crrrrrrrrrrrrrrrerrrrrrrrrrr e e et re et e e
TTAGTGGCGAACGGGTGAGTAACACGTGGGCAATCTGCCCTTCACTCTGGGACAAGCCCT
GGAAACGGGGTCTAATACCGGATACGACCCGGGAAGGCATCTTCTCGGGTGGAAAGCTCC
Crrrrrrrrrrrrrrrerrrrrrrrrrrrrrrerrrrre et e e
GGAAACGGGGTCTAATACCGGATACGACCCGGGAAGGCATCTTCTCGGGTGGAAAGCTCC

GGCGGTGAAGGATGAGCCCGCGGCCTATCAGCTTGTTGGTGGGGTAACGGCCCACCAAGG

1152

1200

1212

1260

1272

1320

1332

1380

1392

1440

1450

60

60

120

120

180

180

240



Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

181

241

241

301

301

361

361

421

421

481

481

541

541

601

601

661

661

721

721

781

781

841

841

901

901

961

Crrrrrrrrrrrrrrrerrrrrrrrrrrrrrrerrrrre et e e
GGCGGTGAAGGATGAGCCCGCGGCCTATCAGCTTGTTGGTGGGGTAACGGCCCACCAAGG
CGACGACGGGTAGCCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCA
Crrrrrrrrrrrrrrrerrrrrrrrrrr e rerr et r e
CGACGACGGGTAGCCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCA
GACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCG
Crrrrrrrrrrrrrrrerrrrrrrrrrrrrrrerrrrre et e e
GACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCG
ACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAAACCTCTTTCAGCAGGGAAGAAGCGC
Crrrrrrrerrrrrrrerrrrrrrrerr e rerr et ettt
ACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAAACCTCTTTCAGCAGGGAAGAAGCGC
AAGTGACGGTACCTGCAGAAGAAGCGCCGGCTAACTACGTGCCAGCAGCCGCGGTAATAC
Crrrrrrrerrrrrrrerrrrrrrrrrr e rerr et re ettt e
AAGTGACGGTACCTGCAGAAGAAGCGCCGGCTAACTACGTGCCAGCAGCCGCGGTAATAC
GTAGGGCGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGTCAC
Crrrrrrrrrrrrrrrerrrrrrrrrrrrrrrerrr e et e
GTAGGGCGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGTCAC
GTCGGGTGTGAAAGCCCGGGGCTTAACCCCGGGTCTGCATCCGATACGGGCAGGCTAGAG
Crrrrrrrrrrrrrrrerrrrrrrrrrrrrrrerrrrre et e e
GTCGGGTGTGAAAGCCCGGGGCTTAACCCCGGGTCTGCATCCGATACGGGCAGGCTAGAG
TGTGGTAGGGGAGATCGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAA
Crrrrrrrrrrrrrrrerrrrrrrrrrr e e et re et e e
TGTGGTAGGGGAGATCGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAA
CACCGGTGGCGAAGGCGGATCTCTGGGCCATTACTGACGCTGAGGAGCGAAAGCGTGGGG
Crrrrrrrrrrrrrrrerrrrrrrrrrr e e et re et e e
CACCGGTGGCGAAGGCGGATCTCTGGGCCATTACTGACGCTGAGGAGCGAAAGCGTGGGG
AGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGTTGGGAACTAGGTGTTGG
Crrrrrrrrrrrrrrrerrrrrrrrrrr e e et re et e e
AGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGTTGGGAACTAGGTGTTGG
CGACATTCCACGTCGTCGGTGCCGCAGCTAACGCATTAAGTTCCCCGCCTGGGGAGTACG
Crrrrrrrrrrrrrrrerrrrrrrrrrr e e et re et e e
CGACATTCCACGTCGTCGGTGCCGCAGCTAACGCATTAAGTTCCCCGCCTGGGGAGTACG
GCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCAGCGGAGCATGTGG
Crrrrrrrrrrrrrrrerrrrrrrrrrr e e et re et e e
GCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCAGCGGAGCATGTGG
CTTAATTCGACGCAACGCGAAGAACCTTACCAAGGCTTGACATATACCGGAAAGCATCAG
Crrrrrrrrrrrrrrrerrrrrrrrrrr e e et re et e e
CTTAATTCGACGCAACGCGAAGAACCTTACCAAGGCTTGACATATACCGGAAAGCATCAG
AGATGGTGCCCCCCTTGTGGTCGGTATACAGGTGGTGCATGGCTGTCGTCAGCTCGTGTC

Crrrrrrrrrrrrrrrerrrrrrrrrrr e e et re et e e
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300

360

360

420

420
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600

660
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720

720

780

780

840

840
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900
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Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

Query

Sbijct

961

1021

1021

1081

1081

1141

1141

1201

1201

1261

1261

1321

1321

1381

1381

1441

1441

AGATGGTGCCCCCCTTGTGGTCGGTATACAGGTGGTGCATGGCTGTCGTCAGCTCGTGTC
GTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTCCTGTGTTGCCAGCATGC
Crrrrrrrrrrrrrrrerrrrrrrrrrr e e et re et e e
GTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGTCCTGTGTTGCCAGCATGC
CCTTCGGGGTGATGGGGACTCACAGGAGACCGCCGGGGTCAACTCGGAGGAAGGTGGGGA
Crrrrrrrrrrrrrrrerrrrrrrrrrr e ettt et e e
CCTTCGGGGTGATGGGGACTCACAGGAGACCGCCGGGGTCAACTCGGAGGAAGGTGGGGA
CGACGTCAAGTCATCATGCCCCTTATGTCTTGGGCTGCACACGTGCTACAATGGCCGGTA
Crrrrrrrrrrrrrrrerrrrrrrrrrr e rerr e ettt e e e
CGACGTCAAGTCATCATGCCCCTTATGTCTTGGGCTGCACACGTGCTACAATGGCCGGTA
CAAAGAGCTGCGATGCCGCGAGGCGGAGCGAATCTCAAAAAGCCGGTCTCAGTTCGGATT
Crrrrrrrrrrrrrrrerrrrrrrrrrrrrrrerrrrre et e e
CAAAGAGCTGCGATGCCGCGAGGCGGAGCGAATCTCAAAAAGCCGGTCTCAGTTCGGATT
GGGGTCTGCAACTCGACCCCATGAAGTCGGAGTTGCTAGTAATCGCAGATCAGCATTGCT
Crrrrrrrrrrrrrrrerrrrrrrrrrr e e et re et e e
GGGGTCTGCAACTCGACCCCATGAAGTCGGAGTTGCTAGTAATCGCAGATCAGCATTGCT
GCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCACGAAAGTCGGTAAC
Crrrrrrrrrrrrrrrerrrrrrrrrrr e e et re et e e
GCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCACGAAAGTCGGTAAC
ACCCGAAGCCGGTGGCCCAACCCCTTGTGGGAGGGAGCTGTCGAAGGTGGGACTGGCGAT
Crrrrrrrrrrrrrrrerrrrrrrrrrr e e et re et e e
ACCCGAAGCCGGTGGCCCAACCCCTTGTGGGAGGGAGCTGTCGAAGGTGGGACTGGCGAT
TGGGACGAAGTCGTAACAAGGTAGCCGTACCGGAAG 1476
LErrrrrrrrrrr e et e et et

TGGGACGAAGTCGTAACAAGGTAGCCGTACCGGAAG 1476

1020

1080

1080

1140

1140

1200

1200

1260

1260

1320

1320

1380

1380

1440

1440



Phu luc 3: Puong chuin dinh luong chitinase va p-1,3-glucanase

Chi s6 OD

Nong d6 Glucosamine (pmol/ml)

Hinh 3.1 D6 thi biéu dién su bién thién mat do quang (Delta OD) theo lwong N -

acetyl — B — D — Glucosamine.

Hinh 3.2 Biéu d6 phuong trinh dudng chuan biéu dién su bién thién mat do quang
theo nong do Glucose.



Phu luc 4. Mt s6 hinh anh trong qua trinh thwe hién nghién ciru

Hinh 4.1. Lam dét, phan 16 chuén bi thi nghiém & Héng Dan, Bac Liéu

Hinh 4.2. Bénh dao 6n c6 bong gay hai & nghiém thirc DC tai xa Ninh Hoa, Hong Dén



Hinh 4.3 Ghi nhén chi tiéu thi nghiém ngoai dong tai xa Ninh Thanh Loi, Hong Dan

Hinh 4.4 Rudng lua thi nghiém chuén bi thu hoach tai Ninh Thanh Loi, H@)ng Dan



Phu luc 5: lich phun thudc hoa hoc nghi¢m thirc ngoai dong

5.1. Vu mua 2017
TT Neay Loai thudc Hoat chét Phong tri bénh
Sau sa
1 24 NSS Beam 75 WP Tricyclazole Tri dao on 14
2 34 NSS Beam 75 WP Tricyclazole Phun Iap lai
. in + 5

3 42 NSS | AmistarTop 325SC A;oxystrobm Ngtra dao 6n c6 bong
Difenoconazole

4 | 70NSS | AmistarTop 325SC | AZoXystrobin + Tri dao 6n cb bong
Difenoconazole

5 | 83NSS | AmistarTop 325SC | AZoxystrobin + Phun Ip lai
Difenoconazole

5.2. Vu mua 2018
TT Neay Loai thudc Hoat chét Phong tri bénh
Sau sa

1 22 NSS Beam 75 WP Tricyclazole Tri dao on 14

2 32 NSS Beam 75 WP Tricyclazole Phun Iap lai

3 42 NSS | AmistarTop 325SC A;oxystrobm - Ngtra dao 6n c¢b bong
Difenoconazole

4 | 70NSS | AmistarTop 325SC | AZoXystrobin + Tri dao 6n cb bong
Difenoconazole

5 | 83NSS | AmistarTop 325SC | AZoxystrobin + Phun Ip lai
Difenoconazole

Phu luc 6: Cac bang anova trong phan tich thong ké

Phu bang 1: Két qua phan tich ANOVA v& ty 18 bénh (%) dao 6n 14 trén lta do 9 dong ndm

Pyricularia oryzae gay ra trong diéu kién nha ludi ¢ thoi diém 4 NSLB.

Nguon bién dong Do tudo Tongbinh  Trung binh F tinh  Prob,
phuong binh phuong

Nghiém thirc 8 0,218 0,027 8,312 0,0000

Sai $6 36 0,118 0,003

Téng cong 44 0,336

CV% 16,49

Phu bang 2: Két qua phan tich ANOVA vé ty 18 bénh (%) dao 6n 14 trén lta do 9 dong ndm

Pyricularia oryzae gay ra trong diéu kién nha ludi ¢ thoi diém 6 NSLB.

Nguon bién Do tu do Tdong binh Trung binh  F tinh Prob,
dong phuong binh phuong

Nghié¢m thtrc 8 0,557 0,070 10,950 0,0000
Sai 56 36 0,229 0,006

Téng cong 44 0,787

CV% 10,76




Phu bang 3: Két qua phan tich ANOVA v& ty 18 bénh (%) dao 6n 14 trén lta do 9 dong ndm
Pyricularia oryzae gay ra trong diéu kién nha ludi ¢ thoi diém 8 NSLB.

Nguon bién Do tu do Tdng binh Trung binh  F tinh Prob,
dong phuong binh phuong

Nghié¢m thtrc 8 1,450 0,181 18,835 0,0000
Sai 56 36 0,346 0,010

Téng cong 44 1,797

CV% 11,35

Phu bang 4: Két qua phan tich ANOVA vé ty 18 bénh (%) dao 6n 14 trén lta do 9 dong ndm
Pyricularia oryzae gay ra trong diéu kién nha luéi ¢ thoi diém 10 NSLB.

Nguon bién Do tu do Tong binh  Trung binh F tinh Prob,
dong phuong binh phuong

Nghiém thirc 8 2,709 0,339 29,677 0,0000
Sai 56 36 0,411 0,011

Tong cong 44 3,120

CV% 10,14

Phu bang 5: Két qua phan tich ANOVA vé ty 18 bénh (%) dao 6n 14 trén lta do 9 dong ndm
Pyricularia oryzae gy ra trong diéu kién nha ludi & thoi diém 12 NSLB.

Nguon bién Do tu do Tdong binh Trung binh  F tinh Prob,
dong phuong binh phuong

Nghié¢m thtrc 8 5,295 0,662 59,668 0,0000
Sai 56 36 0,399 0,011

Téng cong 44 5,695

CV% 8,48

Phu bang 6: Két qua phan tich ANOVA vé ty 18 bénh (%) dao 6n 14 trén lta do 9 dong ndm
Pyricularia oryzae gy ra trong diéu kién nha ludi & thoi diém 14 NSLB.

Nguon bién Do tu do Tdng binh Trung binh  F tinh Prob,
dong phuong binh phuong

Nghiém thirc 8 6,345 0,793 97,534 0,0000
Sai 56 36 0,293 0,008

Téng cong 44 6,638

CV% 6,74

Phu bang 7: Két qua phan tich ANOVA vé chi s6 bénh (%) dao 6n 14 trén lta do 9 dong ndm
Pyricularia oryzae gy ra trong diéu kién nha ludi ¢ thoi diém 4 NSLB.

Nguon bién Do tu do Tdng binh Trung binh  F tinh Prob,
dong phuong binh phuong

Nghié¢m thtrc 8 14,027 1,753 3,851 0,0023
Sai 56 36 16,392 0,455

Téng cong 44 30,420

CV% 23,77




Phu bang 8: Két qua phan tich ANOVA vé chi s6 bénh (%) dao 6n 14 trén lta do 9 dong ndm
Pyricularia oryzae gay ra trong diéu kién nha ludi ¢ thoi diém 6 NSLB.

Nguon bién Do tu do Tdng binh Trung binh  F tinh Prob,
dong phuong binh phuong

Nghié¢m thtrc 8 3,677 0,460 2,352 0,0379
Sai s6 36 7,036 0,195

Téng cong 44 10,713

CV% 9,53

Phu bang 9: Két qua phan tich ANOVA vé chi s6 bénh (%) dao 6n 14 trén lta do 9 dong ndm
Pyricularia oryzae gay ra trong diéu kién nha ludi ¢ thoi diém 8 NSLB.

Nguon bién Do tu do Tdng binh Trung binh  F tinh Prob,
dong phuong binh phuong

Nghiém thirc 8 0,118 0,015 6,451 0,0000
Sai 56 36 0,083 0,002

Tong cong 44 0,201

CV% 9,06

Phuy bang 10: Két qua phan tich ANOVA vé chi s bénh (%) dao 6n 14 trén lta do 9 dong
nam Pyricularia oryzae gy ra trong diéu kién nha ludi & thoi diém 10 NSLB.

Nguon bién Do tu do Tdong binh Trung binh  F tinh Prob,
dong phuong binh phuong

Nghié¢m thtrc 8 0,178 0,022 8,526 0,0000
Sai 56 36 0,094 0,003

Téng cong 44 0,273

CV% 8,66

Phuy bang 11: Két qua phan tich ANOVA vé chi s bénh (%) dao 6n 14 trén lta do 9 dong
nam Pyricularia oryzae gy ra trong diéu kién nha ludi & thoi diém 12 NSLB.

Nguon bién Do tu do Tdong binh Trung binh  F tinh Prob,
dong phuong binh phuong

Nghiém thirc 8 0,215 0,027 10,144 0,0000
Sai 56 36 0,095 0,003

Tong cong 44 0,311

CV% 7,99

Phuy bang 12: Két qua phan tich ANOVA vé chi s bénh (%) dao 6n 14 trén lta do 9 dong
nam Pyricularia oryzae giy ra trong diéu kién nha ludi ¢ thoi diém 14 NSLB.

Nguon bién Do tu do Tdng binh Trung binh  F tinh Prob,
dong phuong binh phuong

Nghié¢m thtrc 8 0,256 0,032 14,147 0,0000
Sai 56 36 0,081 0,002

Téng cong 44 0,337

CV% 7,09




Phu bang 13: Két qua phan tich ANOVA vé BKVVK (mm) cua 23 ching xa khuan déi véi
nam P. oryzae trong diéu kién phong thi nghiém ¢ thoi diém 3 NSTN.,

Nguon bién Do tu do Tdng binh Trung binh  F tinh Prob,
dong phuong binh phuong

Nghiém thirc 22 289,291 13,150 16,023 0,0000
Sai 56 92 75,500 0,821

Téng cong 114 364,791

CV% 6,62

Phu bang 14: Két qua phan tich ANOVA vé BKVVK (mm) cua 23 ching xa khuan déi véi
nam P. oryzae trong didu kién phong thi nghiém ¢ thoi diém 5 NSTN

Nguon bién Do tu do Tdng binh Trung binh  F tinh Prob,
dong phuong binh phuong

Nghiém thirc 22 710,543 32,297 74,470 0,0000
Sai 56 92 39,900 0,434

Tong cong 114 750,443

CV% 6,81

Phu bang 15: Két qua phan tich ANOVA vé BKVVK (mm) cua 23 ching xa khuan déi véi
nam P. oryzae trong diéu kién phong thi nghiém ¢ thoi diém 7 NSTN.,

Nguon bién Do tu do Tdong binh Trung binh F tinh Prob,
dong phuong binh phuong

Nghiém thirc 22 741,161 33,689 62,996 0,0000
Sai 56 92 49,200 0,535

Téng cong 114 790,361

CV% 10,21

Phu bang 16: Két qua phan tich ANOVA vé BKVVK (mm) cua 23 ching xa khuan déi véi
nam P. oryzae trong diéu kién phong thi nghiém ¢ thoi diém 9 NSTN.

Nguon bién Do tu do Tdong binh Trung binh  F tinh Prob,
dong phuong binh phuong

Nghiém thac 22 978,022 44,456 131,933 0,0000
Sai 56 92 31,000 0,337

Tong cong 114 1009,022

CV% 12,03

Phu bang 17: Két qua phan tich ANOVA vé hiéu sudt d6i khang (%) cua 23 ching xa khuan
d6i v6i ndm P. oryzae trong diéu kién phong thi nghiém & thoi diém 3 NSTN.

Nguon bién Do tu do Tdng binh Trung binh  F tinh Prob,
dong phuong binh phuong

Nghiém thirc 22 5,150 0,234 32,861 0,0000
Sai 56 92 0,655 0,007

Téng cong 114 5,805

CV% 20,59




Phu bang 18: Két qua phan tich ANOVA vé hiéu sudt d6i khang (%) cta 23 ching xa khuan
d6i v6i ndm P. oryzae trong diéu kién phong thi nghiém & thoi diém 5 NSTN.

Nguon bién Do tu do Tdng binh Trung binh  F tinh Prob,
dong phuong binh phuong

Nghiém thirc 22 2,776 0,126 54,509 0,0000
Sai s6 92 0,213 0,002

Tong cong 114 2,989

CV% 7,76

Phu bang 19: Két qua phan tich ANOVA vé hiéu sudt dbi khang (%) cta 23 ching xa khuan
d6i v6i ndm P. oryzae trong diéu kién phong thi nghiém & thoi diém 7 NSTN.

Nguon bién Do tu do Tdong binh Trung binh  F tinh Prob,
dong phuong binh phuong

Nghiém thirc 22 2,039 0,093 57,079 0,0000
Sai 56 92 0,149 0,002

Tong cong 114 2,188

CV% 5,92

Phu bang 20: Két qua phan tich ANOVA vé hiéu sudt d6i khang (%) cua 23 ching xa khuan
d6i v6i ndm P. oryzae trong diéu kién phong thi nghiém & thoi diém 9 NSTN.

Nguon bién Do tu do Tdong binh Trung binh  F tinh Prob,
dong phuong binh phuong

Nghiém thirc 22 1,242 0,056 60,518 0,0000
Sai 56 92 0,086 0,001

Tdong cong 114 1,327

CV% 3,84

Phuy bang 21: Két qua phan tich ANOVA vé BKVVK (mm) cua 7 ching xa khuan dbi véi
nam P. oryzae trong diéu kién PTN, c6 b6 sung NaCl 2%o & thoi diém 3 NSTN.

Nguon bién Do tu do Tdong binh Trung binh  F tinh Prob,
dong phuong binh phuong

Nghiém thirc 6 0,367 0,061 3,627 0,0087
Sai 56 28 0,472 0,017

Téng cong 34 0,839

CV% 7,79

Phuy bang 22: Két qua phan tich ANOVA vé BKVVK (mm) cua 7 ching xa khuan ddi véi
nam P. oryzae trong diéu kién PTN, c6 bo sung NaCl 2%o & thoi diém 5 NSTN.

Nguon bién Do tu do Tdng binh Trung binh  F tinh Prob,
dong phuong binh phuong

Nghi¢m thtrc 6 3,551 0,592 27,439 0,0000
Sai 56 28 0,604 0,022

Téng cong 34 4,155

CV% 11,03




Phuy bang 23: Két qua phan tich ANOVA vé BKVVK (mm) cua 7 ching xa khuan dbi véi
nam P. oryzae trong diéu kién PTN, c6 bo sung NaCl 2%o & thoi diém 7 NSTN.

Nguon bién Do tu do Tdng binh Trung binh  F tinh Prob,
dong phuong binh phuong

Nghiém thirc 6 9,231 1,538 70,851 0,0000
Sai 56 28 0,608 0,022

Téng cong 34 9,839

CV% 14,25

Phuy bang 24: Két qua phan tich ANOVA vé BKVVK (mm) cua 7 ching xa khuan dbi véi
nam P. oryzae trong diéu kién PTN, c6 bo sung NaCl 2%o & thoi diém 9 NSTN.

Nguon bién Do tu do Tdng binh Trung binh  F tinh Prob,
dong phuong binh phuong

Nghiém thtrc 6 9,307 1,551 87,565 0,0000
Sai $6 28 0,496 0,018

Téng cong 34 9,803

CV% 15,03

Phuy bang 25: Két qua phan tich ANOVA vé BKVVK (mm) cua 7 ching xa khuan dbi véi
nam P. oryzae trong diéu kién PTN, c6 bo sung NaCl 2%o ¢ thoi diém 11 NSTN.

Nguon bién Do tu do Tdng binh Trung binh  F tinh Prob,
dong phuong binh phuong

Nghié¢m thtrc 6 7,983 1,330 78,263 0,0000
Sai 56 28 0,476 0,017

Téng cong 34 8,459

CV% 17,76

Phu bang 26: Két qua phan tich ANOVA vé hiéu suat d6i khang (%) cia 7 chung xa khuan
d6i v6i nAm P. oryzae trong diéu kién PTN, c6 bd sung NaCl 2%o ¢ thoi diém 3 NSTN.

Nguon bién Do tu do Tdng binh Trung binh  F tinh Prob,
dong phuong binh phuong

Nghié¢m thtrc 6 0,588 0,098 13,364 0,0000
Sai 56 28 0,205 0,007

Téng cong 34 0,793

CV% 14,60

Phuy bang 27: Két qua phan tich ANOVA vé hiéu suat d6i khang (%) cia 7 chung xa khuan
d6i v6i nAm P. oryzae trong diéu kién PTN, c6 bd sung NaCl 2%o & thoi diém 5 NSTN.

Nguon bién Do tu do Tdong binh Trung binh  F tinh Prob,
dong phuong binh phuong

Nghiém thirc 6 1,148 0,191 75,940 0,0000
Sai 56 28 0,071 0,003

Tong cong 34 1,218

CV% 6,39




Phu bang 28: Két qua phan tich ANOVA vé hiéu suat d6i khang (%) cia 7 chung xa khuan
d6i v6i nAm P. oryzae trong diéu kién PTN, c6 bd sung NaCl 2%o ¢ thoi diém 7 NSTN.

Nguon bién Do tu do Tdong binh Trung binh  F tinh Prob,
dong phuong binh phuong

Nghié¢m thtrc 6 1,604 0,267 159,985 0,0000
Sai 56 28 0,047 0,002

Téng cong 34 1,651

CV% 4,91

Phu bang 29: Két qua phan tich ANOVA vé hiéu suat d6i khang (%) cia 7 chung xa khuan
d6i v6i nAm P. oryzae trong diéu kién PTN, c6 bd sung NaCl 2%o & thoi diém 9 NSTN.

Nguon bién Do tu do Tdong binh Trung binh  F tinh Prob,
dong phuong binh phuong

Nghiém thirc 6 0,951 0,158 141,306 0,0000
Sai 56 28 0,031 0,001

Téng cong 34 0,982

CV% 3,64

Phu bang 30: Két qua phan tich ANOVA hiéu suat d6i khang (%) cua 7 chung xa khudn dbi
v6i ndm P. oryzae trong didu kién PTN, c6 bd sung NaCl 2%o ¢ thoi diém 11 NSTN.

Nguon bién Do tu do Tdong binh Trung binh  F tinh Prob,
dong phuong binh phuong

Nghiém thirc 6 0,601 0,100 87,151 0,0000
Sai 56 28 0,032 0,001

Téng cong 34 0,633

CV% 3,49

Phu bang 31: Két qua phan tich ANOVA ty 1& bao tir nAm P. oryzae moc mam ciia 7 chiing

xa khuan trién vong & thoi diém 6 GSTN.

Nguon bién Do tu do Tdong binh Trung binh  F tinh Prob,
dong phuong binh phuong

Nghiém thirc 7 23,954 3,422 6,536 0.0002
Sai $6 24 12,564 0,524

Téng cong 31 36,518

CV% 27,83

Phu bang 32: Két qua phan tich ANOVA ty 1& bao tir nAm P. oryzae moc mam ciia 7 chiing

xa khuén trién vong ¢ thoi diém 12 GSTN.

Nguon bién Do tu do Tdng binh Trung binh  F tinh Prob,
dong phuong binh phuong

Nghiém thirc 7 0,132 0,019 6,249 0.0003
Sai 56 24 0,072 0,003

Téng cong 31 0,204

CV% 12,05




Phu bang 33: Két qua phan tich ANOVA ty 1& bao tir nAm P. oryzae moc mam ciia 7 chiing
xa khuén trién vong ¢ thoi diém 24 GSTN.

Nguon bién Do tu do Tdng binh Trung binh  F tinh Prob,
dong phuong binh phuong

Nghié¢m thtrc 7 0,165 0,024 10,345 0.0000
Sai 56 24 0,055 0,002

Tong cong 31 0,220

CV% 9,60

Phu bang 34: ANOVA ti I¢ bénh dao 6n 14 thoi diém 27 NSS vu mua 2017.

Nguon bién Do tu Tong binh Trung binh F tinh Gid tri P
dong do phuong binh phuong

Lap lai 2 0,838 0,419 1,8418 0,174
Nghiém thirc 17 33,845 1,991 8,7465 0,0000
Sai 56 34 7,739 0,228

Tong cong 53 42,423

CV (%) 12,73

Phu bang 35: ANOVA ti I¢ bénh dao 6n 14 thoi diém 34 NSS vu mua 2017.
Nguon bién Do tu Tdong binh Trung binh

dong do phuong binh phuong Ftinh Giatr P
Lap lai 2 0,651 0,325 0,3395

Nghiém thirc 17 113,242 6,661 6,9489 0,0000
Sai s6 34 32,593 0,959

Téng cong 53 146,486

CV (%) 11,97

Phu bang 36: ANOVA ti I¢ bénh dao 6n 14 thoi diém 41 NSS vu mua 2017.
bo tu Téng binh Trung binh

Ngudn bién dong do phuong binh phurong F tinh Giatri P
Lap lai 2 1,558 0,779 0,3942

Nghiém thirc 17 150,644 8,861 4,4853 0,0001
Sai s6 34 67,172 1,976

Tong cong 53 219,373

CV (%) 6,25

Phu bang 37: ANOVA ti I¢ bénh dao 6n 14 thoi diém 48 NSS vu mua 2017.
bo tu Téng binh Trung binh

Ngudn bién dong do phuong binh phurong F tinh Giatri P
Lap lai 2 4,38 2,19 1,0032 0,3773
Nghiém thirc 17 344,086 20,24 9,2709 0,0000
Sai s6 34 74,229 2,183

Téng cong 53 422,695

CV (%) 5,29




Phu bang 38: ANOVA ti I¢ bénh dao 6n 14 thoi diém 55 NSS vu mua 2017.

bo tu Téng binh Trung binh

Ngudn bién dong do phuong binh phurong F tinh Giatri P
Lap lai 2 1,801 0,900 0,2313

Nghiém thirc 17 341,907 20,112 5,166 0,0000
Sai sb 34 132,369 3,893

Tong cong 53 476,077

CV (%) 8,56

Phu bang 39: ANOVA chi s6 bénh dao 6n 14 thoi diém 27 NSS vu mua 2017.

bo tu Téng binh Trung binh

Ngudn bién dong do phirong binh phirong F tinh Giatri P
Lap lai 2 0,032 0,016 0,5758

Nghiém thtrc 17 8,146 0,479 17,2045 0,0000
Sai s6 34 0,947 0,028

Téng cong 53 9,125

CV (%) 9,20

Phu bang 40: ANOVA chi s6 bénh dao 6n 14 thoi diém 34 NSS vu mua 2017.

bo tu Téng binh Trung binh

Ngudn bién dong do phirong binh phirong F tinh Giatri P
Lap lai 2 0,048 0,024 0,4082

Nghiém thirc 17 43,171 2,539 43,0333 0,0000
Sai $6 34 2,006 0,059

Tdong cong 53 45,226

CV (%) 9,20

Phu bang 41: ANOVA chi s bénh dao 6n 14 thoi diém 41 NSS vy muia 2017.

bo tu Téng binh Trung binh

Ngudn bién dong do phuong binh phurong F tinh Giatri P
Lap lai 2 0,549 0,274 0,4528

Nghiém thirc 17 39,529 2,325 3,8359 0,0004
Sai s6 34 20,610 0,606

Tong cong 53 60,688

CV (%) 6,30

Phu bang 42: ANOVA chi s6 bénh dao 6n 14 thoi diém 48 NSS vy mua 2017.

bo tu Téng binh Trung binh

Ngudn bién dong do phuong binh phurong F tinh Giatri P
Lap lai 2 0,008 0,004 0,0081

Nghiém thirc 17 88,054 5,180 9,9018 0,0000
Sai s6 34 17,785 0,523

Tong cong 53 105,847

CV (%) 5,15




Phu bang 43: ANOVA chi s6 bénh dao 6n 14 thoi diém 55 NSS vu mua 2017.

bo tu Téng binh Trung binh

Ngudn bién dong do phuong binh phurong F tinh Giatri P
Lap lai 2 1,964 0,982 1,5403 0,2289
Nghiém thirc 17 73,218 4,307 6,7558 0,0000
Sai s6 34 21,676 0,638

Tdong cong 53 96,858

CV (%) 6,05

Phu bang 44: ANOVA hi¢u qua gidm bénh dao 6n 14 thoi diém 27 NSS vu mua 2017.

Nguon bién Do tu Tong binh Trung binh F tinh Gid tri P
dong do phuong binh phuong

Lap lai 2 52,340 26,170 0,9750

Nghiém thirc 16 1054,902 65,931 2,4564 0,0149
Sai s6 32 858,899 26,841

Téng cong 50 1966,142

CV (%) 10,88

Phu bang 45: ANOVA hiéu qua giam bénh dao 6n 14 thoi diém 34 NSS vy mua 2017.

bo tu Téng binh Trung binh

Ngudn bién dong do phirong binh phirong F tinh Giatri P
Lap lai 2 117,161 58,581 7,7005 0,0019
Nghié¢m thtrc 16 894,647 55,915 7,3501 0,0000
Sai 56 32 243,437 7,607
Téng cong 50 1255,245
CV (%) 6,75

Phu bang 46: ANOVA hi¢u qua gidm bénh dao on 14 thoi diém 41 NSS vu mua 2017.
Nguon bién Do tu Tong binh T‘rung binh F tinh Gid trj P
dong do phuong binh phuong
Lap lai 2 1690,000 845,182 33,0630 0,0000
Nghié¢m thtrc 16 914,452 57,153 2,2358 0,0258
Sai 56 32 818,010 25,563
Téng cong 50 3422,826
CV (%) 29,32

Phu bang 47: ANOVA hiéu qué giam bénh dao 6n 14 thoi diém 48 NSS vu mua 2017.
Nguon bién Do tu Tong binh T‘rung binh F tinh Gid trj P
dong do phuong binh phuong
Lap lai 2 101,933 50,967 6,1112 0,0057
Nghi¢m thtrc 16 748,900 46,806 5,6123 0,0000
Sai 56 32 266,877 8,340
Tong cong 50 1117,710

CV (%) 10,62




Phu bang 48: ANOVA hiéu qua giam bénh dao 6n 14 thoi diém 55 NSS vy mua 2017.

NAguon bién b6 tu Tong binh T‘rung binh F tinh Gid trj P
dong do phuong binh phuong
Lap lai 2 27,400 13,700 1,0652 0,3566
Nghiém thirc 16 631,059 39,441 3,0666 0,0034
Sai s6 32 411,565 12,861
Téng cong 50 1070,023
CV (%) 12,92

Phu bang 49: ANOVA ti 1& bénh dao 6n c6 bong thoi diém 67 NSS vu mua 2017,
Nguon bién Do tu Tong binh Trung binh F tinh Gid tri P
dong do phuong binh phuong
Lap lai 2 0,987 0,494 0,6774
Nghiém thirc 17 479,480 28,205 38,6986 0,0000
Sai s6 34 24,780 0,729
Téng cong 53 505,247
CV (%) 10,41

Phu bang 50: ANOVA ti 1¢ bénh dao 6n c6 bong thoi diém 74 NSS vu mua 2017,

bo tu Téng binh Trung binh

Ngudn bién dong do phirong binh phirong F tinh Giatri P
Lap lai 2 0,903 0,452 0,4167

Nghiém thirc 17 704,402 41,435 38,2364 0,0000
Sai s6 34 36,845 1,084

Téng cong 53 742,149

CV (%) 9,86

Phu bang 51: ANOVA ti I€ bénh dao 6n cd bong thoi diém 81 NSS vu mua 2017.

bo tu Téng binh Trung binh

Ngudn bién dong do phuong binh phurong F tinh Giatri P
Lap lai 2 3,433 1,717 1,5016 0,2372
Nghiém thirc 17 877,837 51,637 45,1730 0,0000
Sai s6 34 38,866 1,143
Téng cong 53 920,136
CV (%) 6,85

Phu bang 52: ANOVA HQG TLB dao 6n c6 bong thoi diém 67 NSS vy mua 2017.
Ngudn bién dong ?(:') w gggfnbgmh g::ll}? i::;r;}rllg F tinh Giatri P
Lap lai 2 265,910 132,955 6,9891 0,0030
Nghiém thirc 16 2940,558 183,785 9,6611 0,0000
Sai s6 32 608,741 19,023
Téng cong 50 3815,209

CV (%) 7,25




Phu bang 53: ANOVA HQG TLB dao 6n c6 bong thoi diém 74 NSS vy mua 2017.

Ngudn bién dong ?(:') w gggfnbgmh g:;}? i::;r;}rllg F tinh Giatri P
Lap lai 2 88,792 44,396 2,3646 0,1102
Nghiém thirc 16 2123,934 132,746 7,0703 0,0000
Sai 56 32 600,808 18,775
Téng cong 50 2813,543
CV (%) 7,29

Phu bang 54: ANOVA HQG TLB dao 6n c6 bong thoi diém 81 NSS vy mua 2017.
Ngudn bién dong Dot Tong binh T‘rung binh F tinh Giatri P

0 phuong binh phuong

Lap lai 2 256,748 128,374 10,9632 0,0002
Nghiém thirc 16 1989,774 124,361 10,6205 0,0000
Sai 56 32 374,705 11,710
Tong cong 50 2621,227
CV (%) 6,65

Phu bang 55: ANOVA s6 bong/m? ctia cac nghiém thirc vu mua 2017,
Nguon bién D6 tu do Tong binh T‘rung binh F tinh Gid tri P
dong phuong binh phuong
Lap lai 2 1395,431 697,716 1,5750 0,2217
Nghiém thirc 17 765,696 45,041 0,1017
Sai s6 34 15061,583 442,988
Tong cong 53 17222,710
CV (%) 7,30

Phy bang 56: ANOVA hat chic/bong cta cac nghiém thirc vu mua 2017,
Nguon bién D6 tu do Tong binh Trung binh F tinh Gid tri P
dong phuong binh phuong
Lap lai 2 75,575 37,788 1,2673 0,2946
Nghiém thirc 17 14461,456 850,674 28,5296 0,0000
Sai s6 34 1013,786 29,817
Téng cong 53 15550,818
CV (%) 5,27

Phu bang 57: ANOVA ti I¢ hat chéc (%) cua cac nghiém thirc vu mua 2017.
NAguon bién D6 tur do Tong binh T‘rung binh F tinh Gid trj P
dong phuong binh phuong
Lap lai 2 2,415 1,208 0,1257
Nghiém thirc 17 530,180 31,187 3,2454 0,0017
Sai 56 34 326,731 9,610
Téng cong 53 859,326
CV (%) 3,74




Phu bang 58: ANOVA ning suét thuc té ctia cac nghiém thirc vy mua 2017.

NAguon bién D6 tr do Tong binh T‘rung binh F tinh Gid trj P
dong phuong binh phuong

Lap lai 2 0,003 0,001 0,0143

Nghiém thtrc 17 12,120 0,713 81,684 0,0000
Sai $6 34 2,968 0,087

Téng cong 53 15,090

CV (%) 5,12

Phu bang 59: Bang ANOVA chi s6 bénh bénh dao 6n 14 ¢ thoi diém 27 NSS vu mua 2018
Nguon bién

Tong binh  Trung binh

dong bo tu do phirong binh phirong F tinh Xac suat
Lap lai 3 1,482 0,494 0,9962
Nghiém thirc 17 2039,487 119,970 241,9577 0,0000
Sai s6 51 25,287 0,496
Téng cong 71 2066,256
CV=3,01%
Phu bang 60: Bang ANOVA chi s6 bénh bénh dao 6n 14 & thoi diém 34 NSS vu mua 2018.
Nguodn bién Tong binh Trung binh ,
g dong bo tu do phio’ng binh pghu:ong F tinh Xac suat
Lap lai 3 14,395 4,798 3,1259 0,0337
Nghiém thirc 17 2872.,852 168,991 110,0900 0,0000
Sai s6 51 78,286 1,535
Téng cong 71 2965,533
CV = 4,13%

Phu bang 61: Bang ANOVA chi sb bénh bénh dao 6n 14 & thoi diém 41 NSS vu mua 2018.

Nguon bién Toéng binh  Trung binh

dong Do tu do phirong binh phirong F tinh Xac suat
Lap lai 3 4,695 1,565 0,9943
Nghiém thirc 17 3611,936 212,467 134,9948 0,0000
Sai $6 51 80,268 1,574
Téng cong 71 3696,899
CV = 3,60%
Phu bang 62: Bang ANOVA chi s6 bénh bénh dao 6n 14 & thoi diém 48 NSS vu mua 2018.
Ngufin bién D6 tur do Tong binh Trung binh F tinh Xhc subt
dong phuong binh phuong
Lap lai 3 2,179 0,726 0,6785
Nghiém thtrc 17 3518,452 206,968 193,3486 0,0000
Sai $6 51 54,592 1,070
Téng cong 71 3575,223

CV=273%



Phu bang 63: Bang ANOVA chi s6 bénh bénh dao 6n 14 & thoi diém 55 NSS vu mua 2018.

Ngudn bién Tong binh  Trung binh

dong bo tu do phuong binh phurong F tinh Xac suat
Lap lai 3 1,048 0,349 1,2013 0,3187
Nghiém thirc 17 3002,377 176,610 607,1590 0,0000
Sai s6 51 14,835 0,291
Téng cong 71 3018,260

CV = 1,29%
Phu bang 64: Bang ANOVA ty 1¢ bénh dao 6n 14 ¢ thoi diém 27 NSS vu mua 2018.

Ngudn bién Tong binh  Trung binh

dong bo tu do phirong binh phirong F tinh Xac suat
Lap lai 3 0,000 0,000 1,3337 0,2737
Nghiém thirc 17 0,372 0,022 181,8998 0,0000
Sai s6 51 0,006 0,000
Téng cong 71 0,379

CV = 3,14%
Phu bang 65: Bang ANOVA ty 1¢ bénh dao 6n 14 ¢ thoi diém 34 NSS vu mua 2018.

Nguon bién Toéng binh Trung binh

dong bo tu do phuong binh phurong F tinh Xac suat
Lap lai 3 8,218 2,739 3,1791 0,0317
Nghiém thirc 17 1394,134 82,008 95,1766 0,0000
Sai s6 51 43,944 0,862
Téng cong 71 1446,295

CV = 2,98%
Phu bang 66: Baing ANOVA ty 1¢ bénh dao 6n 14 ¢ thoi diém 41 NSS vu mua 2018.

Ngudn bién Tong binh  Trung binh

Do t F tinh Xéc suét
dong 0 twrdo phuong binh phuong n ac sua
Lap lai 3 4,104 1,368 1,4347 0,2435
Nghiém thtrc 17 1858,737 109,337 114,6582 0,0000
Sai 56 51 48,633 0,954
Téng cong 71 1911,475
CV = 2,79%
Phu bang 67: Bang ANOVA ty 1¢ bénh dao 6n 14 ¢ thoi diém 48 NSS vu mua 2018.
Ngu(in bién D6 tu do Tong binh Tmng binh F tinh Xhc sudt
dong phuong binh phuong
Lap lai 3 3,426 1,142 1,7927 0,1603
Nghiém thirc 17 1890,404 111,200 174,5583 0,0000
Sai 56 51 32,489 0,637
Tong cong 71 1926,319

CV = 2,08%



Phu bang 68: Bang ANOVA ty 1¢ bénh dao 6n 14 ¢ thoi diém 55 NSS vu mua 2018.

Ngudn bién Tong binh  Trung binh

dong bo tu do phuong binh phurong F tinh Xac suat
Lap lai 3 2,683 0,894 0,9489
Nghiém thtrc 17 1495,397 87,965 93,3164 0,0000
Sai s6 51 48,075 0,943
Téng cong 71 1546,155

CV = 232%
Phu bang 69: Bang ANOVA hi¢u qua giam bénh dao 6n 14 & thoi diém 27 NSS vy mua 2018.
Tong binh  Trung binh

Nguon bién

dong bo tu do phurong binh phirong F tinh Xac suat
Lap lai 3 9,548 3,183 0,9491
Nghiém thirc 16 10010,816 625,676 186,5771 0,0000
Sai s6 48 160,965 3,353
Tong cong 67 10181,329
CV = 4,13%
Phu bang 70: Bang ANOVA hi¢u qua giam bénh dao 6n 14 ¢ thoi diém 34 NSS vu mua 2018.
Nguon bién D6 tu do Tong binh  Trung binh F tinh Xac sudt
dong phuong binh phuong
Lap lai 3 26,640 8,880 2,8907 0,0449
Nghiém thtrc 16 3050,441 190,653 62,0631 0,0000
Sai s6 48 147,452 3,072
Téng cong 67 3224,533

CV = 425%
Phu bang 71: Bang ANOVA hiéu qua giam bénh dao 6n 14 & thoi diém 41 NSS vy mua 2018.
Tong binh  Trung binh

Nguon bién

dong bo tu do phirong binh phirong F tinh Xac suat
Lap lai 3 13,379 4,460 1,6614 0,1878
Nghiém thirc 16 3580,896 223,806 83,3784 0,0000
Sai s6 48 128,843 2,684
Tong cong 67 3723,118

CV = 4,08%
Phu bang 72: Bang ANOVA hiéu qua giam bénh dao 6n 1a & thoi diém 48 NSS vy mua 2018.
Tong binh  Trung binh

Nguon bién

dong bo tu do phirong binh phuong F tinh Xac suat
Lap lai 3 7,755 2,585 1,5289 0,2190
Nghiém thirc 16 3288,169 205,511 121,5551 0,0000
Sai s6 48 81,153 1,691
Téng cong 67 3377,076

CV = 3,41%



Phu bang 73: Bang ANOVA hiéu qua giam bénh dao 6n 14 & thoi diém 55 NSS vy mua 2018.
Tong binh  Trung binh

Nguon bién

dong bo tu do phirong binh phurong F tinh Xac suat
Lap lai 3 0,801 0,267 0,7673
Nghiém thirc 16 3383,080 211,442 607,6294 0,0000
Sai s6 48 16,703 0,348
Téng cong 67 3400,584

CV= 1,81%
Phu bang 74: Bang ANOVA hiéu qua giam bénh dao 6n 14 & thoi diém 67 NSS vy mua 2018.
Tong binh  Trung binh

Nguodn bién

dong bo tu do phuong binh phurong F tinh Xac suat
Lap lai 3 9,299 3,100 2,5728 0,0649
Nghiém thtrc 16 1781,300 111,331 92,4080 0,0000
Sai s6 48 57,829 1,205
Tong cong 67 1848,429

CV = 3,19%
Phu bang 75: Bang ANOVA ty 1¢ bénh dao 6n c6 bong ¢ thoi diém 74 NSS vu mua 2018.
Tong binh  Trung binh

Nguon bién

dong bo tu do phirong binh phuong F tinh Xac suat
Lap lai 3 0,000 0,000 0,2837
Nghiém thirc 17 0,031 0,002 21,3004 0,0000
Sai s6 51 0,004 0,000
Téng cong 71 0,035

CV = 6,22%
Phu bang 76: Bang ANOVA ty 1€ bénh dao 6n cd bong & thoi diém 81 NSS vu mua 2018.

Ngudn bién Tong binh  Trung binh

dong Do tu do phuong binh phuong F tinh Xac suat
Lap lai 3 0,001 0,000 0,9795
Nghiém thtrc 17 0,118 0,007 36,4809 0,0000
Sai 56 51 0,010 0,000
Tong cong 71 0,129

CV = 4,34%
Phu bang 77: Bang ANOVA HQGB dao 6n ¢6 bong & thoi diém 67 NSS vy muia 2018.
Tong binh  Trung binh

Nguodn bién

dong bo tu do phirong binh phirong F tinh Xac suat
Lap lai 3 50,960 16,987 0,7225
Nghiém thirc 16 6494,593 405.912 17,2657 0,0000
Sai s6 48 1128,468 23.510
Téng cong 67 7674,022

CV = 12,97%



Phu bang 78: Bang ANOVA HQGB dao 6n ¢6 bong & thoi diém 74 NSS vy mua 2018.

Nguéin bién D6 tu do Tong binh Trung binh F tinh Xhc sudt
dong phuong binh phuong
Lap lai 3 34,563 11,521 0,7882
Nghiém thirc 16 4294,254 268,391 18,3606 0,0000
Sai 56 48 701,653 14,618
Tong 67 5030,471
CV = 9,82%
Phu bang 79: Bang ANOVA HQGB dao 6n c6 bong ¢ thoi diem 81 NSS vy mua 2018.
Ngu@in bién D6 tur do Tdng binh Trung binh F tinh Xhc sudt
dong phuong binh phuong
Lap lai 3 140,945 46,982 1,8454 0,1516
Nghiém thirc 16 5599,397 349,962 13,7460 0,0000
Sai s6 48 1222,038 25,459
Téng cong 67 6962,379
CV = 14,32%
Phu bang 80: Bang ANOVA sb bong/m? cua cac nghiém thirc vu mua 2018.
Ng‘(‘i‘éi?e“ D6 tu do T;’Eﬁ;;gh bﬁﬁ‘fhﬂﬁ; F tinh Xc suét
Lap lai 3 152,889 50,963 0,16 0,923
Nghiém thirc 17 20.736,9 1.219,82 61,82 0,000
Sai 56 51 1065,5 19,73
Téng cong 71 21.802,4
CV = 6,85%
Phu bang 81: Bang ANOVA s6 hat chac/bong cua cac nghiém thirc vu mua 2018.
Nguc?n bién D6 tu do Tdong binh Trung binh F tinh Xhc sudt
dong phuong binh phuong
Lap lai 3 29,215 9,73 0,08 0,971
Nghiém thirc 17 6942.,46 408,38 14,35 0,000
Sai 56 51 1536,87 28,46
Téng cong 71 8479,33
CV = 10,94%

Phu bang 82: Bang ANOVA ning suét thyc té ctia cac nghiém thirc vu mua 2018.

Ngudn bién Tong binh  Trung binh

dong bo tu do phuong binh phurong F tinh Xac suat
Lap lai 3 0,255 0,085 0,40 0,753
Nghiém thirc 17 12,795 0,752 20,90 0,000
Sai s6 51 1,945 0,036
Tdong 71 14,74

CV = 8,36%





