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MO PAU

1. TINH CAP THIET CUA DE TAI

Lac (Arachis hypogaea) 1a cdy trong can quan trong & mién Trung
Viét Nam, gitp cai tao dit cat va nang cao thu nhap. Tuy nhién, ning
sudt lac chiu ap luc 16n tir bénh hai, dic biét 1a bénh héo rii gbc mde
den do niAm Aspergillus niger, lam cdy héo rii, chét hang loat, gay thiét
hai kinh té nghiém trong; mot $6 chung A. niger cOn san sinh doc td
Ochratoxin A, tiém 4n nguy co mit an toan thuc phim. Hién nay,
phong trir bénh chu yéu dua vao thudc héa hoc, giy 6 nhidm moi
trudng va khang thude. Vi vy, “Nghién ciru di khang sinh hoc nim
Aspergillus sp. gy bénh héo rii gbc mdc den trén ciy lac (drachis
hypogaea) & tinh Quang Tri va thanh pho Hué” nhim xay dung
giai phap sinh hoc an toan, hiéu qua, phuc vu san xuat lac bén vimng.

2. MUC TIEU NGHIEN CUU

Tuyén chon va nghién ciru cac vi sinh vat ban dia c6 kha niang déi
khang v6i nim Aspergillus sp. gy bénh héo rii gbc mdc den trén cay lac,
tap trung vao B-1,3-glucanase lién quan dén hoat tinh d6i khang, 1am co
s& cho phong trir sinh hoc bénh tai tinh Quang Tri va thanh phd Hué.

3. NOI DUNG NGHIEN CUU

- Noi dung 1: Phan lap, xac dinh tac nhan ndm Aspergillus sp.
gdy bénh héo rii gbc mdc den trén cay lac tai tinh Quang Tri va thanh
phd Hué.

- Ndi dung 2: Phan lap, tuyén chon ching vi sinh vat ban dia c6
kha nang dbi khang véi ndm Aspergillus sp., biéu hién hoat tinh enzyme
ngoai bao va dap ung cac chi ti€u an toan sinh hoc dugc khao sat

- Nbi dung 3: Xac dinh dugc anh hudng ctia mét sé yéu td dén
hoat d6 va kha ning sinh tong hop p-1,3-glucanase cua chiing vi sinh
vat duoc tuyén chon; danh gia tac dong ciia phan doan enzyme ngoai
bao c6 hoat tinh p-1,3-glucanase ddi véi nim Aspergillus sp. trong
diéu kién in vitro.

- Ndi dung 4: Danh gi4 hiéu qua phong trir bénh héo rii gbc mde
den cua ching vi sinh vat duoc tuyén chon trong diéu kién nha lué6i va
thir nghiém ddng rudng.



4. POI TUQNG NGHIEN CUU

- Céc ching ndm Aspergillus sp. gdy bénh héo rii gbc mdc den
trén cdy lac & tinh Quang Tri va thanh phd Hué.

- Céc chung vi sinh vét c¢6 kha ning d6i khang va sinh enzyme
ngoai bao (chitinase, B -1,3-glucanase, cellulase) phan lap tir dat trong
lac & tinh Quang Tri va thanh phd Hué.

- Gibng lac L14 cua dia phuong.

5. PHAM VI NGHIEN CcUU

5.1. Thoi gian nghién ctru

Tir thang 12/2021 dén thang 6/2025.

5.2. Pia diém nghién ctru

Khao sat, diéu tra, thu miu bénh va dat dé phan 1ap vi sinh vat
d01 khang, th nghiém danh gia kha nang phong tror bénh héo ri gbe
mdc den trén dong ruong dugc thue hién tai cac vang tréng lac & tinh
Quang Tri va thanh phd Hué. Phan lap, tuyén chon vi sinh vét, nghién
ctru dic diém enzyme, thir nghiém in vitro, thu nghiém ¢ nha ludi
duogc thuc hién tai Vién Cong nghé Sinh hoc, Pai hoc Hué. Chup anh
SEM tai Phong thi nghiém Khoa hoc vat li¢u, Khoa Ly — Hoa, Truong
Dai hoc Su pham — DPai hoc Pa Nang.

6. NHUNG PONG GOP MOI CUA LUAN AN

6.1. Tuyén chon duogc 03 chung vi khuin Bacillus ban dja gdm B.
siamensis 101, B. siamensis 112 va B. velezensis 137 ¢6 kha ning d6i
khang véi ndm A. niger va sinh enzyme ngoai bao (chitinase, B-1,3-
glucanase, cellulase).

6.2. Xac dinh duoc anh huong cua cac yéu td moi | truong dén hoat
do B-1,3-glucanase va cac yéu t6 moi truong nudi cay lién quan dén
kha néng sinh tong hop B-1,3-glucanase cua ba chung Bacillus ban dia
tuyén chon; ddng thoi cung cap bang ching vé& vai tro quan trong cua
phan doan enzyme ngoai bao chtra B-1,3-glucanase tham gia vao hoat
tinh d6i khang ddi voi A. niger trong diéu kién in vitro.

6.3. Panh gia duoc hiéu qua phong trir bénh héo rii gdc mbe den
hai lac ctia hdn hop dich nuéi ba chung vi khuén Bacillus ban dia (B.
siamensis 101, B. siamensis 112 va B. velezensis 137, phéi tron ti 1€
1:1:1 theo thé tich, ndng d6 10® CFU/mL) & quy md nha ludi va thi
nghiém ddng rudng da diém tai tinh Quang Trj va thanh phd Hué; ghi
nhan kha nang duy tri ti 1& cay chét do bénh ¢ mue thip (1,16-3,57 %)
va lam ting nang suét thuc thu cua lac tir 24,90-30,86 % so voi ddi
chung khong xur 1y.



7. Y NGHIA KHOA HQC VA Y NGHIA THUC TIEN CUA
LUAN AN

7.1. Y nghia khoa hoc

- Luan an b sung cac dit liéu khoa hoc c6 hé théng vé dic diém
sinh hoc, tac nhan nim Aspergillus sp. giy bénh héo rii gbc mdc den
trén cdy lac va ngudn vi sinh vat ban dia c6 kha nang dbi khang nim
bénh tai tinh Quang Tri va thanh phd Hué.

- Két qua tuyén chon va nghién ctru ba chung Bacillus ban dia
cung cép dit liéu vé kha nang ddi khang, hoat tinh cac enzyme ngoai
bao chitinase, f-1,3-glucanase va cellulase; dong thoi 1am 16 mot sd
ddc tinh cua B-1,3-glucanase va cac yeu t6 anh hudong dén kha ning
sinh tong hop enzyme nay. Cac két qua vé tac dong cua phan
doan enzyme ngoai bao c6 hoat tinh B-1,3-glucanase ddi véi sinh
truong va hinh thai si nim cung cap thém be‘ing chimg vé sy tham gia
clia enzyme ngoai bao trong hoat tinh di khang 4. niger.

- Két qua danh gia hiéu qua cua hdn hop dich nudi ba chung
Bacillus trong diéu kién in vitro, nha ludi va dong rudng gép phan
cung cap co so khoa hoc cho viée phdi hop cac chung Bacillus trong
kiém soat sinh hoc bénh héo rii gdc mdc den hai lac.

7.2. Y nghia thye tién

- Luan an cung cap 03 ching vi khuan ban dia gdm B. siamensis
101, B. siamensis 112 va B. velezensis 137 c6 kha ning d6i khang A.
niger va dap g cac chi tiéu an toan sinh hoc dugc khao sat.

- Hon hop dich nuéi 03 chung vi khuén (B. siamensis 101, B.
siamensis 112 va B. velezensis 137) da duoc danh gia trong didu klen
nha ludi va tai cac dia diém trdng lac & tinh Quang Tri va thanh phd
Hué, cho thiy tiém ning sir dung trong phong trir sinh hoc bénh héo
rii gbc mbc den va nang cao ning suat lac.

- Két qua nghién ciru 14 co sé thyc tién cho cac nghién ciru tiép
theo nham hoan thién quy trinh sir dung va phat trién ché pham sinh
hoc tur cac chung Bacillus ban dia tuyén chon phuc vu phong trir bénh
héo rii goc moc den hai lac.

Chuong 1
TONG QUAN VE VAN PE NGHIEN CUU
Lac la cdy trong kinh ’té quan trong ¢ duyén hai mién Trung Viét
Nam nhung dang bi han ché nang suét do bénh héo ri goc moc den, chi
yeu do nam Aspergillus sp.— loai nam dat kho phong trir vi ton tai lau



dai va xam nhi®m qua r&. Céc bién phap hoa hoc hién nay tiém 4n rui ro
moi trudong va khang thuéc, do d6 kiém soat sinh hoc duoc xem la
hudng tiép can bén vimg. Trong d6, cac vi sinh vat dbi khang nhu
Bacillus, Trichoderma c6 kha nang tic ché nam bénh théng qua enzyme
ngoai bao, dic biét 1a p-1,3-glucanase phan giai thanh té bao ndm. Tuy
nhién, cac nghién ctru gin v6i diéu kién sinh thai dia phuong tai Quang
Tri va Hué con han ché, vi vay viéc tuyén chon vi sinh vat déi khang
ban dia va 1am rd méi lién hé cua enzyme B-1,3-glucanase trong dbi
khéng sinh hoc 1a can thiét va c6 y nghia khoa hoc, thuc tién.

Chuong 2
PHUONG PHAP NGHIEN CUU

- Thu thap, phéan 1ap, kiém chimg kha ning gy bénh theo quy tic
Koch va dinh danh nim Aspergillus sp. gdy bénh héo rii gbc mde den;

- Phéan Iap, sang loc va dinh danh céc chung vi sinh vat ban dia c6
kha nang d6i khang nim Aspergillus sp. va sinh enzyme ngoai bao.

- Déanh gia hoat tinh d6i khang in vitro, xac dinh MIC, MEC, kha
nang trc ché sinh trudng va tac dong cua phan doan enzyme ngoai bao
c6 hoat tinh B-1,3- glucanase dén hinh thai soi nim;

- Khao sét cac yéu t6 anh huong dén hoat do va kha ning sinh
téng hop enzyme B-1,3-glucanase

- Khéo sat mot s6 chi tiéu an toan sinh hoc, kha nang sinh IAA
va tinh tuong thich gitta cac ching Bacillus;

- Thir nghiém hiéu qua phong trir bénh héo rii gbc mdc den cua
hén hop ba ching Bacillus trong diéu kién nha ludi va dong ruong;

- Xtr 1y 6 liéu: S6 lidu (>3 1an lip) duoc xir Iy bang SPSS 26.0 va
Excel 2016, trinh bay M + SD; phan tich ANOVA, Duncan, Fisher’s
LSD, Bonferroni, Levene va hdi quy tuyén tinh (R?)..., voi p < 0,05.

Chuong 3
NOI DUNG, KET QUA NGHIEN CUU
3.1. Phén l4p va xic dinh tic nhin nim Aspergillus sp. giy
bénh héo rii gbc mdc den trén ciy lac
Phan 14p va nhan dién ching ndm bénh: ba tuyén chon 9 ching
nim dic trung tir cac ving trong lac nhidm bénh tai Quang Tri va Hué
dé nghién ctru dac diém hinh thai, dinh danh va xac dinh tic nhan gay
bénh héo rii gbc mébc den trén cay lac (Hinh 3.2).
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Hinh 3.2. Pdc diém hinh thdi cdc ching nam gdy bénh héo rii goc
méc den trén méi triong PDA

Kiém chitng theo quy tic Koch va tuyén chon chiing nim cé
kha ning giy bénh cao: Ca 9 chung nim déu gy bénh (100%), xuét
hién triéu chimg sau 3—6 ngay nhidm; ti 16 cay chét tir 85,7—-100%, trong
d6 QT1 va H17 gy chét cao nhit voi sai khac ¢ ¥ nghia thong ké.

Pinh danh chiing nim bénh bang phuong phap sinh hoc phin
tir: Hai chung QT1 va H17 duogc giam dinh két hop bang hinh thai va
trinh ty ITSI-ITS4, cho két qua co6 su twong dong 100% voi
Aspergillus niger, qua d6 xac dinh thugc loai 4. niger trong pham vi
nghién ciru (Hinh 3.5).
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Hinh 3.5. Cdy phat sinh lodi chiing nam A. niger QTI va
A. niger H17



3.2. Tuyén chon céc chiing vi sinh vt ban dia d6i khang nAm

A. niger

3.2.1. Phan lap, sang loc so bd cac chiing vi sinh vt d6i khang

nam A. niger

Tir 12 mau dét cac ving trong lac nhiém bénh héo rii gbc mbc den
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tai Quang Tri va Hué, phan 1ap dugc 144 chung VSV ddi khang véi 4.

niger QT1 va H17; trong d6 chon 16 ching tiém ning dé danh gia doi

khang in vitro (Bang 3.5; Hinh 3.6).
Bing 3.5. Ti I¢ irc ché ciia cdc ching vi sinh vdt doi khang véi ndm

bénh A. niger OTI va A. niger H17 sau 6 ngdy nudi cdy

gpp  Chiing visinh Ti 18 e ché (%)
vat dong khang A. niger QT1 A. niger H17
1 HI1 4520+ 0,46 4521+0,35¢
2 K1 61,60+ 0,05" 45,50+ 0,359
3 K2 49,86+ 0,13 ¢f 41,15+0,18¢
4 BS 55,38+ 0,18 ¢ 45,61+ 0,08 ¢
5 45K 41,05+ 0,191 46,44+ 0,20 %
6 46K 45,10+ 0,031 45,54+ 0,08 ¢
7 101 58,60+ 0,18¢ 54,56+ 0,12°
8 112 52,10+ 0,04¢ 52,28+ 0,07"
9 118 46,90+ 0,06 & 42,63+0,12°¢
10 137 57,14+ 0,13 < 57,63+ 0,15°
11 VLI 37,04+ 3,40% 35,82+ 3,361
12 Dak3 46,67 £2,23h 40,83+£2,28¢
13 HL6 77,41+ 1,28 48,30 +1,22°¢
14 PhD3 4778 +£2,941 27,64+2,61¢%
15 TPH4 50,37 +2,31°¢ 26,91+2,18¢
16 PhV1 61,48+ 0,64 2328+231"h

Cac chir cdi khac nhau trén cung mot cot chi su sai khac co y

nghia théng ké véip < 0,05 (Duncan’s test). M + SD (Trung binh mdu

+ D¢ léch chudny).



Hinh 3.6. Kha ndng doi khang ciia cac ching vi khudn véi nam bénh

trén méi truong PDA sau 6 ngay nudi cdy, (Poi khang véi OTI tir A-
F twong ung la B8, K1, 101, 112 va 137; doi khang voi H17 tir G-M,

twong img la B8, K1, 101, 112 va 137).

3.2.2. Tuyén chon chiing vi sinh vét d6i khang va sinh enzyme

ngoai bao

Tiép tuc sang loc hoat tinh enzyme céc ching déi khang manh
qua dudng kinh ving thity phén trén thach dia, thu dwoc 11 chung, két

qua trinh bay Bang 3.6 va Hinh 3.9.

Bdng 3.6. Kha nang sinh enzyme ngoai bao cua cac chung vi sinh

vt doi khang (mm)

Chiing vi Pwong kinh vung thiy phan (mm)

sinh vat  1,3- B -glucanase Chitinase Cellulase
1 H1 18,50+ 0,20¢ 20,47+0,15¢ 17,70+ 0,62¢
2 K1 24,97+0,15%® 25,83+£0,15*  25,47+0,06°
3 K2 22,77+ 0,25% 23,30+0,20° 24,03+£0,15%®
4 B8 26,17+0,42° 26,10£0,10*  25,77+0,25*
5 45K 20,070,314 19,37+£0,15%  18,73+0,21
6 46K 22,23+0,38" 22,93+0,21% 22,97+0,15°
7 101 23,20+ 0,36° 22,53+0,06% 21,23+0,31°
8 112 23,93+0,31° 22,87+0,23% 21,90+ 0,79°
9 118 21,03+£0,15¢ 18,17+ 0,154 20,10+ 0,10°
10 137 21,03+0,15¢ 20,47+0,06° 20,67+£0,31°¢
11 HL6 18,30+ 0,18¢ 18,45+ 0,159 17,68+0,20¢

Cac chir cdi khac nhau trén cung mot cot chi sw sai khac co y
nghia thong ké véi p < 0,05 (Duncan’s test). M + SD.



Hinh 3.9. Hoat tinh enzyme f-1,3-glucanase (A), chitinase (B) va
cellulase (C) ciia mét sé ching vi sinh vt phan ldp

3.2.3. Pinh danh céc chiing vi sinh vt sau sang loc d6i khang va
hoat tinh enzyme ngoai bao

06 mau VSV phan lap dbi khang manh, hoat tinh enzyme ngoai
bao cao trong nghién ctru duoc dinh danh hinh thai két hop phan ti,
két qua 5 mau vi khuan phén 14p déu thudc chi Bacillus va dat tén lan
luot 1a B. siamensis B8, B. siamensis 101, B. siamensis 112, B
velezensis K1 va B. velezensis 137 (Hinh 3.11); ching ndm HL6 duoc
xac dinh 1a T. asperellum (Hinh 3.13.)
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H nh 3.11. Cay phat sinh chung loai dya trén trinh ty nucleotide
cuia gen 16S rRNA cua cac chung phdn lgp BS, K1, 101, 112, 137
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Hinh 3.13. Cay phat sinh chung loai dua trén trinh tu ITS cua chung
nam HLG.

3.2.4. Anh huéng ciia cac ching vi sinh vat ddi khang dén ti
1é ndy mam cia hat lac

Xtr Iy hat lac L14 bang 6 chung VSV tuyén chon, két qua ti 1& nay
mam cao (98,33-99,67%), twong duong dbi chimg va khong khac biét
c6 y nghia thong ké.

3.2.5. Hiéu qua phong trir bénh héo rii gbc mbc den ciia cac
chiing vi sinh vét d6i khang riéng ré trong diéu ki¢n nha luéi

Hiéu qua phong trir bénh héo rii gdc mde den do ching ndm bénh
A. niger QT1 va H17 ¢ nha ludi, ghi nhan cac chung B. siamensis 101,
B. siamensis 112, B. velezensis thé hién murc d6i khang twong d6i 6n
dinh hon so véi cac chung Trichoderma HL6, B. siamensis B8 va B.
velezensis K1 trong cung diéu kién thir nghiém. Tong hop cac két qua
trén, lya chon ba chung B. siamensis 101, B. siamensis 112 va B.
velezensis 137 cho cac nghién ciru tiép.

3.2.6. Kha niing twong thich giiia cAc chiing Bacillus dwgc tuyén chon

Két qua cy vach chéo trén moi truong thach LB trong 48 gid cho
thdy ca ba chung B. siamensis 101, B. siamensis 112 va B. velezensis
137 déu phat trién binh thuong, tai vi tri tiép xtc giita cac chung khong
xudt hién ving tc ché sinh truong (Hinh 3.14).



Hinh 3.14. Kha nang twong thich cua ba chung B. siamensis 101, B.
siamensis 112 va B. velezensis 137 trén méi truong LBA sau 48 gio nudi cdy.
3.2.7.Kha niing d6i khang A. niger ciia cac chiing Bacillus va vai
tro phin doan enzyme ngoai bao cé hoat tinh p-1,3-glucanase trong
diéu kién in vitro
3.2.7.1. Kha niing doi khdng va vrc ché A. niger trén méi truong dic
Bing 3.12. Kha ndng irc ché nam bénh A. niger ciia dich nudi cdy
thé da loai bo té bao

Puong kinh tre ché sinh truéng cac

Chiing vi khuin chiing nim bénh (mm)
A.niger QT1 A.niger H17
B. siamensis 101 26,6+ 0,54 ¢ 21,1£0,44°¢
B. siamensis 112 25,4+0,46°¢ 20,3+0,46 ¢
B. vele~zensis 137 28,3+0,61° 23,5+0,53°
Hon hop 30,8+0,58* 26,8+0,66°
Do6i chung 0,0+0,00 ¢ 0,0+0,00 ¢
3.2.7.2. Néng dp trc ché téi thiéu (MIC) va nong dé digt nam toi
thiéu (MFC)

Phan doan enzyme ngoai bao co6 hoat tinh p-1,3-glucanase don 1¢
cua B. siamensis 101, B. siamensis 112 va B. velezensis 137 déu ¢co
MIC = MFC = 0,4 U/mL dbi v&i A. niger QT1 va H17; khi phdi hop
phan doan enzyme ngoai bao c6 hoat tinh B-1,3-glucanase cua ba
ching Bacillus trén theo ti 1€ 1:1:1, hi€u qua diét nim tang ro rét voi
MIC/MEFC lan luot 14 0,1/0,2 U/mL (QT1) va 0,2/0,4 U/mL (H17), véi
ti 1€ MFC/MIC = 2 (Bang 3.13).
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Bing 3.13. Nong dg irc ché toi thiéu (MIC) va nong dé diét nam t6i
thiéu (MFC)
Kiém soat nam bénh Kiém soat nAm bénh

Ngudn enzyme A. niger QT1 A. niger H17
MICMFC MFC/MIC MICMFC MFC/MIC
B. siamensis 101 04 04 1 04 04 1
B. siamensis 112 04 04 1 04 04 1
B. velezensis 137 04 0,4 1 04 04 1

Hén hop phéi tron tir
ba chiing Bacillus
MFC la gia tri hoat do o vi gieng dwoc cay trdi lén moi truong

0,1 0,2 2 02 04 2

PDA khéng quan sat thdy sw phdt trién ciia nam sau 48 gio.
3.2.7.3. Khd ning lim gidm sinh khéi A.niger trong méi truvong long
Kha ning trc ché sinh khdi nam bénh ctia cac ching vi khuan riéng
1& va hdn hop dugce thé hién & Bang 3.14, 3.15 va Hinh 3.18, 3.19.
Bing 3.14. Anh hudng ciia phin doan enzyme ngoai bao ¢é hoat
tinh B-1,3-glucanase dén sinh khoi (khé) ciia A. niger QTI

Nguon phan Hoat do enzyme p-1,3-glucanase (U/mL)

doan enzyme 0,2 0.4 0.8 1,6
ngoai bao

B ”%”f”” 39,19+1,22 36,331,159 23,204+ 2,17B18,131,05 *C 13,5040,68

B s"l”l";”s’s 39,19:1,22 36,00+1,01 9 22,801,798 17,27+0,82 ¥€12,62+1,37 #5¢

B Vellng’”’s 39,19:1,22 35,721,809 21,14+0,38 °313,79+0,60 *F 10,59+0,44 *B
Hon hop

phoi tron tir ba 39,19+1,22 35,29+1,23 % 16,68+1,55 ©A10,46+0,42 > 6,43+0,71 A
chiing Bacillus

Két qua ANOVA hai yéu to

Ngudn bién thién df F p
Nguon enzyme (Yéu to 1) 3,32 52,632 <0,001
Hoat 6 enzyme (Y¢u to 2) 3;32 1007,792 < 0,001

Twong tac (ngudn enzyme x hoat do

9;32 4,383 0,001
enzyme)

S6 lieu dwoc trinh bay duwci dang gia tri trung binh + do léch
chudn (M + SD; n = 3). Trong ciing mét hang, cdc gid tri mang chir
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cdi thwong khdc nhau (a—d) biéu thi sy khdc biét ¢ y nghia thong ké
gitta cac muc hoat do enzyme; trong cung mot cot, cac gia tri mang
chi cdi hoa khéc nhau (A—C) biéu thi sy khdc biét ¢é ¥ nghia thong ké
gitta cdc nguon enzyme (p < 0,05; so sdnh timg cdp c¢é diéu chinh
Bonferroni). Phan tich ANOVA hai yéu 16 duoc thuc hién trén 16 t6
hop nguon enzyme x hoat g enzyme, khong bao gom doi chieng chung
0 U/mL. Kiém dinh Levene khong ghi nhdn su khdc biét ¢é ¥ nghia
théng ké vé phwong sai giita cdc nhém (p = 0,201).
Bing 3.15. Anh hudng ciia phin doan enzyme ngoai bao ¢é hoat
tinh p-1,3-glucanase dén sinh khéi khé ciia A. niger H17

Nguon phan Hoat do enzyme p-1,3-glucanase (U/mL)
dogn enzyme 0,2 0,4 0,8 1,6
ngoai bao
B S’i‘g”f””s 31,93+2,00 30,60+1,62* 22,541,258 16,34+1,10%8 13,94+0,77*®
B S’i‘;"; SIS 31,03£2,00 30,1442,03°A 21,342,198 15,19+1,238 12,88+0,98 *B
B Vell;e”m 31,93+2,00 29,85+1,26% 19,4443,19B 13,231,034 10,63+1,57%34
Hon hop
PROTLrON U 4, 531200 29,68£2,28* 15,40£1,93%% 10,30£1,10%4 7,531,004
ba chiing
Bacillus
Két qua ANOVA hai yéu té
Ngudn bién thién df F p
Ngudn enzyme (Yéu tb 1) 3;32 22,075 <0,001
Hoat d6 enzyme (Yéu t6 2) 3;32 307,487 <0,001
Tuong tac (nguon enzyme x hoat do 9: 32 1,784 0.110
enzyme)

So lieu duoc trinh bay dudi dang gid tri trung binh + do léch
chudn (M + SD; n = 3). Trong cing mét hang, cdc gid tri mang chir
cdi thuong khdc nhau (a—c) biéu thi sw khdc biét cé y nghia thong ké
gitta cac murc hogt d¢ enzyme, trong cung mot cgt, cdac gia tri mang
chit cdi hoa khéng c6 ky tw chung (A-B) biéu thi sw khdc biét cé ¥
nghia thong ké giita cdc nguon enzyme (p < 0,05; so sanh tieng cdp cé
diéu chinh Bonferroni). Phan tich ANOVA hai yéu 16 duoc thuc hién
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trén 16 t6 hop nguon enzyme x hoat do enzyme, khong bao gom doi
chitng chung 0 U/mL. Kiém dinh Levene khong ghi nhin sw khdc biét
6 y nghia thong ké vé phiong sai gitka cdc nhém (p = 0,262).

100.00
<
o
o 8000
g
&
=
-
g s000
=
=
=
£
g 4000
5 :
o Nguon phéin doan enzyme B-1,3-glucanase
= B. stamensis 101
—— B. siamensis 112
20,00 B. velezensis 137
Hbn hop phéi tron tir ba ching Bacillus
0.00

02 0.4 08 16
Nong d enzyme B-1,3-glucanase (U/mL)

Hinh 3.18. Ti [¢ % gidm sinh khéi khé ciia A. niger QT1 duéi tac
dong ciua phan dogn enzyme ngogi bao co hoat tinh f5-1,3-glucanase

80.00 = =
<
Lt
- 60.00
.g 1
H]
=
<
2 4000
E
]
o
El
&
F 2000 -
Nguon phin doan enzvine p-1.3-glucanase
B. simmensis 101
~ B. simmensis 112
B. velezensts 137
Hén hep phoi tron tir ba ching Bacillis
0.00

0,2 04 0.8 1.6
Nong d¢ enzyme -1,3-glucanase (U/mL)

Hinh 3.19. Ti 1é % giam sinh khoi khé ciia A. niger H17 duedi tic
dong cua phdn doan enzyme ngogi bao co hoat tinh p-1,3-glucanase
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3.2.7.4 Méi twong quan giita hoat dp enzyme p-1,3-glucanase
va dwong kinh viing ikc ché A. niger
Bing 3.16. Kha ndng irc ché A. niger ciia hén hop phdn doan
enzyme ngogai bao co hoat tinh p-1,3-glucanase ¢ cac mirc hogt do
khac nhau trén dia thach

Nong dd Puong kinh trc ché sinh truwéng cic chiing nAm bénh (mm)
(U/mL) A.niger QT1 A.niger H17
0 (Dbi chimg) 0,0+ 0,00 0,0+ 0,00
0,2 ND ND
0,4 23,5+0,49°¢ 20,7+0,43 ¢
0,8 26,4+0,17° 25,240,17°
1,6 33,3+0,192 30,3+0,312

ND (Not determined): khong xac dinh. Cac chit cai khac nhau
trén cung mot cot chi sw sai khdc cé y nghia thong ké véi p < 0,05
(Duncan’s test). M + SD.

Hinh 3.20. Kha néng irc ché ciia hén hop phin doan enzyme ngoai
bao o hoat tinh p-1,3-glucanase tir ba ching Bacillus doi véi ching
nam A. niger QT1 (A) va A. niger H17 (B)

Bing 3.17. Cdc théng s6 hoi quy tuyen tinh gitta hoat dg enzyme [-
1,3-glucanase va dwong kinh doi khang ndm A. niger
Ching nAm  Phwong trinh hdi quy H@é s6 xac dinh  Mikc ¥ nghia

bénh (y=ax+b) (R?) (p)
A. niger QT1 y = 18,609x + 6,843 0,634 0,002
A. niger H17 y=17,191x + 6,157 0,641 0,002

Két qua ¢ Bang 3.16, 3.17 va Hinh 3.20 cung cip thém bang
ching thuc nghiém vé sy lién quan ctia B-1,3-glucanase tham gia vao
hoat tinh d6i khang A. niger.
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3.2.7.5. Tac dpng ciia phin dogn enzyme ngogi bao cé hoat tinh
p-1,3-glucanase dén hinh thdi sgi nim A. niger

Quan sat anh SEM, miu d6i ching cé hinh thai soi ndm binh
thuong, trong khi xu ly béng enzyme B-1,3-glucanase giy bién dang
va nirt v, tao cac 16 thung trén thanh té bao SOl nam.

3.2.8. Mot s6 dic tinh lién quan dén an toan sinh hoc va kha ning
tro sinh ciia cac chiing Bacillus dwgc tuyén chon

Hoat tinh tan mau trén méi trudng thach mau: Két qua, ca 3
chang vi khudn B. siamensis 101, B. siamensis 112 va B. velezensis
137 déu khong dé lai biéu hién hoat tinh 1am tan méau trén dia thach
trong diéu kién thir nghiém.

PO nhay cam véi khang sinh: Ca 3 ching vi khuin B.
siamensis 101, B. siamensis 112 va B. velezensis 137 déu man cam
v6i 6 loai khang sinh Tetracyline (30pg), Chloramphenicol (30 pg),
Trimethoprim (25ug), Levofloxacin (Lv-5ug), Gentamicin (Ge-10
ug) va Streptomycin (Sm-10 pg).

Poc tinh cap tinh ddi véi giun dit: Ba ching vi khuan B.
siamensis 101, B. siamensis 112 va B. velezensis 137, st dung don 1¢
hodc phdi hop (10-10° CFU/g dét kho), chua ghi nhan tac dong giy
doc cap tinh dbi véi giun dat Eisenia fetida sau 14 ngay phoi nhiém.
Ti 1& chét (5,00-7,50%) va giam sinh khdi (10,29-10,99%) khong
khac biét c6 y nghia thong ké so voi dbi chimg (p > 0,05), phi hop véi
tiéu chi danh gia theo TCVN 5961:1995 va ISO 11268-1:2012.

Kha niing sinh IAA: Ba ching vi khuan B. siamensis 101, B.
siamensis 112 va B. velezensis 137 déu c6 kha ning san xuét IAA, voi
ham luong ting theo thoi gian nudi cdy va dat cao nhét sau 72 gid, dao
dong tir 0,025-0,027 mg/mL, khong khéac biét dang ké giita cac chung,
cho thay tiém ning thuc day sinh truéng thyc vat (Hinh 3.24).

W24h wm48h m72h

0.015
0.010
0.005
B. sii i 1o B. si i 112 B. vel i 137

Hinh 3.24. Dinh tinh kha ndang sinh Indole-3-acetic acid (IA4) cua
ba ching Bacillus dwoc tuyén chon (A), xdac dinh ham luong [AA4 (B)

e
2
s

Him hromg IAA (mg/mL)
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3.3. CAC YEU TO ANH HUONG PEN HOAT PQ VA KHA
NANG SINH TONG HQP ENZYME p-1,3-GLUCANASE CUA
CAC CHUNG BACILLUS PUQC TUYEN CHON

3.3.1. Sy bién doi hoat dd enzyme p-1,3-glucanase theo thoi
gian nudi cay

Thoi diém thich hop thu enzyme 1a 20-24 gid cho cé ba ching vi
khuan: B. siamensis 101, B. siamensis 112, va B. velezensis 137 (Hinh
3.25,3.26 va 3.27).

B. sigmensis 101 B. siamensis 112 B. velezensis 137
_ s 200 _ 50 200 _ _ 500 250 _
W 5 W 5 c]
B £ 3 AN £ 4 1 H
£ 4.00 \ 5 ERY o 3 E 400 3 200 3
s jﬂ‘-\‘ meE g . 1WE 5 F/a g
=30 . £ =50 . 2 B 300 e~y 10 8
z 2 o £ 2 100 = H [ £
é' 2.00 4 = ¢ 200 x = z .00 f 1 10 s
& 5 oy ® -3 [ B
5 1.0 / Ll | 5 1.00 ‘y 0.5 8 5 100 / 0.5 &
2 / : 3 : £ 4 :
. - 82 . - 8 - g
0 8 16 24 32 g 008 16 24 32 H 0 8 16 24 32 g
Thir gian nwil cay (gio) Thil gian nuék cdy (ghe) Thiri glan nudd edy {glé)
o Hogt & chung Ulml —#—Hoat & chung Ul 5 Hogt & chung Ul
e ODS00 e D60 i 0D
“—Haat 8§ riéng (U/mg) Hoat i riéng (U/mg) Hogt 45 riing (Uing)

Hinh 3.25. Hoatdo  Hinh 3.26. Hoatdo  Hinh 3.27. Hoat do
[-1,3-glucanase cua  p-1,3-glucanase cua  p-1,3-glucanase cua
B. siamensis 101 theo  B. siamensis 112 theo  B. velezensis 137 theo

thoi gian nudi cdy thoi gian nudi cdy thoi gian nudi cdy
3.3.2. Anh hwéng ciia mjt so yéu to den hoat d¢ enzyme f-1,3-
glucanase

Anh huéng ciia nhiét d9: Hoat tinh enzyme p-1,3-glucanase ctia ba
ching Bacillus dat cuc dai trong khodng 50-60°C; B. siamensis 101 cuc dai
0 50°C, B. siamensis 112 va B. velezensis 137 cuc dai & 60°C (Hinh 3.28).

. 12000
: ¥
8 80.00 F —t—F % : = 1
o I _J_./' } 1
E. 60.00 ¥
= 40.00
-
¥ 2000
ms.
30 40 50 60 70 80
Nhiét dd (oC)
—=—B. siamensis 101 ——B. siamensis 112 B. velezensis 137

Hinh 3.28. Anh hwong ciua nhiét do dén hoat dé enzyme f-1,3-
glucanase cua ba chung Bacillus dwoc tuyén chon
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Anh hwéng cia pH: Enzyme B-1,3-glucanase ctia ba chung
Bacillus déu cho hoat do tbi wu tai pH 5,0 va giam manh & pH qua axit
hodc qua kiém.

Anh huéng ciia ion kim loai va cac chit hoa hoc: Mn?* va Co?* [am
tang hoat do B-1,3-glucanase cia ba chiing B. siamensis 101, B. siamensis
112 va B. velezensis 137 1én 132-202% so v&i dbi chimg; trong khi EDTA,
Urea va Tris 1am giam déng ké hoat do enzyme (70-91%) (Hinh 3.30).

[
[
o

73
=~ 200
= T
a 150
‘8 .
< 100 - i = 1 ¥
£ -t
g 0 |
= & aX - X NX X ,‘ -~ o ""
= ,31\@? & F PSS & & & &
) ~ ,
S

u B. siamensis 101 = B. siamensis 112 = B. velezensis 137
Hinh 3.30. Anh hwong ion kim logi va cdc chét héa hoc dén hoat do
enzyme B-1,3-glucanase ciia ba ching Bacillus dwgc tuyén chon

3.3.3. Anh huéng ciia mot so yéu té dén kha niing sinh tong
hop enzyme p-1,3-glucanase

Anh hwéng ciia ngudn cacbon: bot ngd va curdlan lam ngudn
carbon cho két qué sinh tong hop B-1,3-glucanase trong 24 gid nudi
cdy tuong duong nhau va cao hon dai mach, la mi.

Anh hwéng ciia cic loai mdi trwdng nudi ciy: Moi truong LB
duogc xac dinh 13 phu hop nhit dé nudi ciy cac chung Bacillus trong
s6 bdn moi truong khao sat (LB, MPB, NB va NBY).

Anh huéng ciia ngudn nito' bd sung: Cao nam men 1a ngudn
nito phu hop nhét trong s6 cac ngu(‘A)n khao sat (Cao nAm men, tryptone
va peptone).

Anh hwéng ciia ti 18 cdy gidng: Ti 1¢ ciy gidng 7% cho két qua
ti wu trong diéu kién khao sat (Bang 3.23).
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Bing 3.23. Anh huong ciia ti 1é cdy giong dén sinh trudng va sinh
tong hop enzyme fB-1,3-glucanase ciia cdc ching Bacillus

Tilé B. siamensis 101 B. siamensis 112 B. velezensis 137
cz"'ly Hoat @6 . Z. Hoat 3  Sinhkhoi  Hoatdd  Sinh khoi
X Sinh khoi (x10° (x10°
ion nzym nzym X nzym X
BlOng - CNZYMC - (10° CFUimL) ST enzyme
(%) (U/mL) (U/mL) CFU/mL) (U/mL) CFU/mL)

1 0,9350,44° 1,5120,21° 1,70£0,20° 2,40+0,41° 1,88+0,51° 1,81+0,34°
5 3,89+0,23%  7,20£0,61° 3,92+0,21° 8,40+0,31° 3,900,11 7,33+0,54
7 4,98+0,11°  7,7140,43*  4,320,20° 8,50+£0,22° 4,39+0,41° 8,80+0,41°
10 3,9240,12°  7,42+£0,41°  3,72+0,24> 8,11+0,63* 3,80+0,40" 8,32:£0,32°

Cdac chit cdi khac nhau trén cung mot cot chi sy sai khac co y
nghia thong ké véi p < 0,05 (Duncan’s test). M + SD. Diéu kién nudi
cay: 1 % (w/v) bét ngé ; 1 % (w/v) cao ndam men, 30 °C, pH 7,0, 150
rpm, 24 gio.

Anh hudng ciia thoi gian nudi ciy: Trong pham vi khao sat,
thoi gian 24 gid nudi cdy la diéu kién thich hgp nhét cho sinh trudng
va sinh téng hop enzyme B-1,3-glucanase cua ca ba chung Bacillus
(Bang 3.24).

Bing 3.24. Anh hieong ciia thoi gian nudi cdy dén kha néing sinh
truong va tich lily enzyme [-1,3-glucanase cua cac chung Bacillus

Thai B. siamensis 101 B. siamensis 112 B. velezensis 137
oi
. Hoat d6 . .. Hoat d6 Sinh khoi Hoat @6 . ..
gian Sinh khoi Sinh khoi
. enzyme enzyme (x10° enzyme
(gio) (x10° CFU/mL) (x10° CFU/mL)
(U/mL) (U/mL) CFU/mL) (U/mL)

0 0,19+0,10° 0,00002+£0,3* 2,60+0,13° 0,00002%0,51* 0,58+0,33 ¢ 0,0000150,50°
24 5,15+0,40° 7,5240,51° 4,40£0,21* 8,94+0,90° 4,41£0,51*  8,44+0,53°
36 3,66+0,52%  6,34+0,53* 3,92+0,24> 7,72+£0,91° 3,90+0,14*  7,34+0,81°
48 1,63£0,53° 3,62+1,14* 1,96:0,41° 4,22 £0,54* 2,08+0,93" 3,82 +1,14°

Cdac chit cdi khac nhau trén cung mot cot chi sy sai khac co y
nghia théng ké véi p < 0,05 (Ducan’s test). M + SD. Diéu kién nudi
cay: 1 % (w/v) bot ngé; 1 % (w/v) cao nam men, ti Ié cdy giong 7 %,
30°C, pH 7,0, 150 rpm.
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Anh hwéng cia nhiét dd nudi cAy: Trong pham vi khao sat,
nhiét @6 30°C 1a diéu kién thich hop nhét cho sinh truéng va sinh téng
hop enzyme B-1,3-glucanase cta ca ba chung Bacillus (Bang 3.25).
Bing 3.25. Anh huong ciia nhiét dé nuéi cdy dén sinh trieéng va sinh

tong hop enzyme B-1,3-glucanase cia cdc ching Bacillus

B. siamensis 101 B. siamensis 112 B. velezensis 137
C Hoat 3  Sinh khoi Hoatdd  Sinh khoi  Hoat 3o Sinh khoi
enzyme (x10° enzyme (x10° enzyme (x10°

(UmL) CFU/mL) (U/mL) CFU/mL) (U/mL) CFU/mL)

25 3,01+0,62° 0,33+0,12° 3,06+0,63* 0,40+0,34% 3,17°+0,73 0,50+0,21°
30 5,24+0,44° 7,42+0,23* 4,49+0,11* 9,11+£0,52° 4,52+0,54* 8,24+0,41°
35 3,9+0,42° 7,0240,60° 3,66+0,32° 8,82+0,43% 3,52+0,52° 8,52+0,54°
37 2,9140,60° 7,04+£0,51* 2,79+0,44* 8,14+0,31* 2,59+0,40° 7,91+0,72*

Anh huéng cia pH mdi truwong nudi cdy: trong pham vi
khao sat, pH 7,0 1a diéu kién thich hop nhat cho sinh truéong va
sinh tong hop enzyme B-1,3-glucanase ctia ca ba ching Bacillus
(Bang 3.26).

Bing 3.26. Anh hudng ciia pH méi truong nudi cdy dén sinh trucng
va sinh tong hop enzyme B-1,3-glucanase ciia cdc ching Bacillus

B. siamensis 101 B. siamensis 112 B. velezensis 137
Hoatd0  Sinh khoéi Hoatdd Sinhkhoi Hoatdd  Sinh khoi
enzyme (x10° enzyme (x10° enzyme (x10°

(UmL) CFU/mL) (U/mL) CFU/mL) (U/mL) CFU/mL)
50 3,01£0,91° 0,16£0,3° 2,80+0,50° 0,52+0,4° 2,85+0,41° 0,23+0,62°
6,0 3,5140,32¢ 0,3140,62° 3,62+0,44° 0,71£0,41* 3,64+0,10° 0,50+0,31°
6,5 4,2140,50% 7,1240,74* 3,67+0,32" 8,40+£0,82* 3,74+0,34> 8,11+0,50%
7,0 5,43+0,34° 7,63+0,82° 4,53+0,10° 8,84+0,53* 4,52 +0,51° 8,51::0,62°
7,5 4,1740,11% 4,5140,50° 3,50+0,42" 6,40+£0,33* 3,04+0,62° 7,0140,22
8,0 2,86+0,21¢ 2,30+0,44> 3,21+0,50" 3,82:+0,60° 2,24+0,63° 5,23+0,44°

Cac chir cdi khac nhau trén cung mot cot chi sw sai khdc co y
nghia thong ké véi p < 0,05 (Ducan’s test). M + SD. Piéu kién nudi
cdy: 1% (w/v) bét ngé, 1% (w/v) cao nam men; ti 1é cdy giong 7%; 30
°C; 150 rpm, thoi gian 24 gio.
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Anh huéng cia tée df lic: Trong pham vi khao sat, tde do lic
150 rpm, 1a diéu kién thich hop nhat cho sinh truéng va sinh tong hop
enzyme f-1,3-glucanase cua ca ba ching Bacillus.

Céc thong s6 méi truomg cho nudi ciy thu enzyme p-1,3-
glucanase: LB 1ong; nguon N b sung 1a nam men; ti 1¢ ciy gibng:
7% thoi gian nudi cdy: 24 gid; nhiét d6 nudi cdy: 30-35° C; pH moi
truong nudi cay 1a 7,0; tée d6 lac: 150rpm.

3.4. Hiu qua phong trir bénh héo rii gbc mdc den ciia 1‘1611
hgp dich nuéi ba chiing Bacillus trong di€éu kién nha lwoéi va dong
rufng

3.4.1. Hiéu quéa phong trir bénh trong diéu kién nha lwéi

O nghiém thtc d6i ching 4m (CT1) duy tri ti 1& cay lac bi chét
1 0,00% trong sudt 45 ngay thi nghiém. Sau nhim nim bénh ching
A. niger QT1 & néng d6 10° bao tir/mL, nghiém thirc dbi ching bénh
(CT2) ghi nhan ti 18 cdy chét voi biéu hién bénh héo rii gbc mdc den
dién hinh 1a 26,67 % & 5 ngay sau nhiém nam bénh, ting 1én 60,00
% & 7 ngdy sau nhiém va 100 % & 14 ngay sau nhiém. Trong khi do,
nghiém thirc (CT3) xtr 1y bang hon hop phdi tron dich nudi cay ba
chung Bacillus (B. siamensis 101, B. siamensis 112 va B. velezensis
137) giai doan hat va ciy con v6i ndng d6 108 CFU/mL khong xuat
hién bénh héo rii gbc mbe den va duy tri ti 1& chét 0% trong sudt 45
ngay sau nhiém ndm bénh.

Tuong tu, sau nhiém ndm bénh ching A. niger H17 & ndng do
10° bao tir/mL, nghiém thirc d6i chimg bénh CT4, ti 18 cay biéu hién
bénh héo rii gdc mdc den dién hinh chét ghi nhan 14 26,67 % & 5 ngay
sau nhiém ndm bénh, ting 1én 60,00 % & 14 ngay sau nhiém va chét
100 % & 21 ngay sau nhiém. O nghiém thirc CT5 xir Iy bang hdn hop
phéi tron dich nudi cdy cia ba ching Bacillus (B. siamensis 101, B.
siamensis 112 va B. velezensis 137) giai doan hat va cdy con véi
ndng d6 10 CFU/mL cho hiéu qua phong trir bénh héo rii gbc mbe
den dat 73,33% trong subt 45 ngay sau nhiém nam bénh (Hinh 3.31).
Céc nghiém thirc xir 1y ¢6 sy khac biét c6 y nghia thong ké so véi dbi
chung (p < 0,05).
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B Corrg fhiro 4 Cong thiro 4 B Cong thirc 5
Hinh 3.31. Hiéu lywc phong trir bénh héo rii goc méc den ciia hon
hop dich nuoi ba chung Bacillus (B. siamensis 101, B. siamensis 112
va B. velezensis 137) trong diéu kién nha luéi: CT 1: Khong nhiém
nam, xir 1y nuwée vé tring (doi chitng am); CT 2: Nhiém A. niger
OT1, xir Iy nueée vé tring (doi chitng bénh); CT 3: Nhiém A. niger
OT1, xit Iy hon hop dich nuéi 3 vi khuan,; CT 4: Nhiém A. niger H17,
xik Iy meée vé trimg (doi chitng bénh); CTS: Nhiém A. niger H17, xir
Iy hén hop dich nuéi ba ching Bacillus.

3.4.2. Hi¢u qua thir nghi¢m trén dong rudng

Anh huwéng chiéu cao than chinh: Tai ca bon ving thir nghiém
(Pht Vang, Huong Tra, Nam Hai Lang va Tri€u Phong), nghiém thurc
xtr Iy bang hdn hop phdi tron dich nudi cy ba ching Bacillus 1am ting
chiéu cao than chinh céy lac L14 so v6i ddi chimg am.

Anh hudng ciia hdn hop Bacillus dén bénh héo rii gbc méc den:
ca bbn dia diém thir nghiém (Phu Vang, Huong Tra, Nam Hai Ling
va Triéu Phong), ti 1& cay lac chét do bénh héo rii géc méc den &
nghiém thirc xtr Iy bang hdn hop phdi tron dich nudi ciy ba ching
Bacillus (CT1) déu thap hon c6 ¥ nghia théng ké so voi nghiém thirc
d6i ching 4m (CT3) & mirc LSDo,0s (Bang 3.32).
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Bing 3.32. Anh huong ciia hén hop dich nuéi ba ching Bacillus dén
1i 1é cdy chét do bénh héo rii goc moc den trén lac giong L14 tai cdc
dia diém nghién ciru (%)

Hwong Tra, Nam Hai Triéu Phong,

Cong thirc th::;: ;;%n}gl’u 5 thanh phé Lang, tinh  tinh Quang
Hue Quéng Tri Tri
Hén hep dich
nudi 3 chiing 3,57+0,33> 1,16+ 0,06" 1,38+0,11> 2,11 £0,20"
Bacillus (CT1)

Trichoderma (CT2) 4,08 £0,31°® 1,75 +0,11° 1,78 £0,14®> 221 £0,28°
Doi (cg‘T";)g M 10,71£1,05° 6,57 £0,62* 4,13 £0,35° 8,16 +0,69°

LSD .05 2,61 3,05 1,07 2,13

Cac chir cai khac nhau trén cung mot cot chi sy sai khdc trung
binh mdu cé ¥ nghia thong ké véi p < 0,05

Anh hwéng ciia hdn hop dich nudi ba chiing Bacillus dén ning
sut lac: Tai ca bdn dia diém tht nghiém trén giéng lac L14, nghiém
thirc xtr Iy bang hdn hop phdi tron dich nudi cdy ba chiung Bacillus
(CT1) cho nang suét thyc thu dat 2,95-3,18 tAn/ha, cao hon ddi chung
am (2,28-2,53 tan/ha), twong tmg muc ting 0,63-0,75 tin/ha (24,9
30,86%) (Hinh 3.32).

400
mBAZ04 = Trichoderma ®Bbichimg

39 318° a
a 316" _ a T 207
285 i 305 . a - 257
300 r2et® b i
25
I ) =
250 = b 2. ISD 244"
:Zm I I I
150
100
050

Pl Vang, thinh phi Hué Hurong Tra, thinh phi Hui Nom Hai Lang, tinh Quing Tri  Trifu Phoog, tinh Quang Tri

Hinh 3.32. Nang sudt lac trén cac dia diém thir nghiém ¢ Huong

Tra, Phu Vang, Triéu Phong va Nam Hai Lang. Cdc chir cdi khac
nhau trén ciing mét khu viee chi sw sai khdc ¢é ¥ nghia thong ké véi p
< 0,05 (Duncan’s test). M + SD..
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KET LUAN VA KIEN NGHI

Két luén

Dua trén cac Kkét qua nghién ctu dat dugc, ludn an dua ra cac Kkét
luan nhu sau:

1. Pa phan 1ap dugc 60 mau nam tir cay lac bi bénh héo rii géc
mdc den tai Quang Tri va thanh phd Hué. Kiém tra theo quy tic Koch
va danh gia doc tinh trén 09 chung tuyén chon cho thiy ti 1& ciy chét
dat 85,7-100%. Trén co s& két hop ddc diém hinh thai va phén tich
trinh tu ving ITS-rDNA, hai chung dai dién c¢6 kha nang gay bénh cao
nhét gay chét 100% (QT1 va H17) dwoc dinh danh so bo 1a Aspergillus
niger, dugc ky hiéu 1a 4. niger QT1 va A. niger H17.

2. Tuyén chon duoc 03 chung vi khuin (B. siamensis 101, B.
siamensis 112; B. velezensis 137) ban dia d6i khang 6n dinh véi hai
ching ndm bénh A. niger QT1 va A. niger H17. Ba chung Bacillus dugc
lva chon c6 biéu hién enzyme ngoai bao chitinase, B-1,3-glucanase,
cellulase; sinh IAA va dap rng cac tiéu chi an toan sinh hoc dugc khao
sat nhu khong gy tan méau, khong doc véi giun dat (10° CFU/g dét kho),
man cam v&i 06 loai khang sinh (tetracyline, chloramphenicol,
trimethoprim, levofloxacin, gentamicin va streptomycin) va khong anh
huong dén ti 1€ nay mam hat lac.

3. Trong khao sat don yéu t, phan doan enzyme ngoai bao c6 hoat
tinh B-1,3-glucanase tir 03 ching vi khuan (B. siamensis 101, B.
siamensis 112 va B. velezensis 137) dat hoat tinh cao nhit & pH 5,0,
nhiét 6 phan tmg 50 — 60 °C, ting hoat tinh béi Mn2*, Co?*, bi trc ché
manh bdi EDTA va urea. Diéu kién nuéi cdy thich hop cho ba chung
Bacillus thu dich enzyme ngoai bao c6 hoat tinh B-1,3-glucanase 1a: LB
1ong (b sung 1% bot ngd, 1% cao ndm men), pH 7,0, nhiét d6 nudi cay
30 — 35 °C, tdc do 1150 rpm, ti 18 cy gidng 7% va thoi gian nudi 24
gio. Phéi tron phan doan enzyme ngoai bao c6 hoat tinh p-1,3-glucanase
ti 18 1:1:1 theo thé tich 1am giam MIC (0,1 - 0,2 U/mL), MFC (0,2 - 0,4
U/mL) va gdy bién dang, nirt v& thanh té bao A. niger QT1 va H17 qua
quan sat SEM.
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4. Hon hop phdi tron dich nudi cdy 3 chung vi khuin (B.
siamensis 101, B. siamensis 112; B. velezensis 137)ti1¢ 1 :1: 1 theo
thé tich & mat do té bao 108 CFU/mL e ché A. niger QT1 va H17
hiéu qua hon ching don 1é trong diéu kién in vitro ddng thoi gitp
duy tri ti 18 cdy lac chét do bénh héo rii gbc mbec den & murc thap
(1,16 - 3,57%) va lam ting ning suat thuc thu dao dong tir 24,90%
dén 30,86% tai boén dia diém thu nghiém déng rudng so voi ddi
chiing am.

Kién nghi

Tiép tuc danh gia hiéu lyc phong trir bénh héo rii gbc mdc den cia
hdén hop dich nudi ciy ba ching vi khun: B. siamensis 101, B.
siamensis 112 va B. velezensis 137 qua nhiéu vu trong diéu kién canh
tac khac nhau va nghién ctru anh hudng 1én vi sinh vat c6 ich trong dat;
ddng thoi nghién ciru dang ché pham, mat do té bao sdng, d6 on dinh,
thoi gian va diéu kién bao quan, hiéu luc sau luu kho lam co sé cho viée
danh gia kha ning tng dung trong phong trir bénh héo rii gbc mde den
trén cay lac tai mién Trung./.
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