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Anthracnose cucumber caused by the fungus Colletotrichum lagenarium
seriously affected the yield and quality of cucumber. This study aims at
testing for the disease-reducing effects, catalase (CAT), and phenylalanine
ammonia-lyase (PAL) enzyme activities related to the mechanism of
disease resistance stimulation by seed treatment with two strains of bacteria
Bacillus amyloliquefaciens VL4.6 and Bacillus siamensis CL8. The
bacterial mixing ratio was investigated in five ratios: 1:0, 1:1, 1:2, 2:1, and
0:1, with a microbial density of 108 cells/mL. The percentage of infected
leaf area was recorded every 24 hours for seven days after inoculation. The
ratio of bacteria 1:1 was the most effective in disease reduction with the
ratio of diseased leaf area of 7.5% (bacteria — with inoculation) equivalent
to that of the positive control 6.8% (CaCl, — with inoculation), and lower
than that of negative control 30.7% (water — with inoculation) at seven
days after inoculation. CAT and PAL activities in leaf tissue were
increased when treated with Bacillus mixture, especially in the case of
pathogens attacking the plant. CAT and PAL activities peaked in leaf tissue
four days after inoculation. The results showed that mixing B.
amyloliquefaciens VVL4.6 and B. siamensis CL8 at a ratio of 1:1 (density
108 cells/mL) was the best treatment for disease reduction.
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KICH KHANG BENH THAN THU TREN DUA LEO DO Colletotrichum lagenarium
CUA HON HQP VI KHUAN Bacillus sp. TRONG PIEU KIEN NHA LUOI
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Bénh than thu dua leo do nam Colletotrichum lagenarium gy anh huong
nghiém trong dén ning suit va chit lvong dua leo. Nghién ctru ndy nham
muc dich khao sat hiéu qua giam bénh va hoat tinh enzyme catalase
(CAT), phenylalanine ammonia-lyase (PAL) lién quan dén co ché kich
thich khang bénh bang bién phap xtr Iy hat véi hai chung vi khuan Bacillus
amyloliquefaciens VL4.6 va Bacillus siamensis CL8. Ty & phéi tron vi
khuan dugc khao sat ¢ nam ty lé: 1:0, 1:1, 1:2, 2:1 va 0:1 véi mat s6 108 té
bao/mL. Ty I¢ dién tich 14 bénh ghi nhan mdi 24 gio trong 7 ngay sau
chiing bénh. Ty 1¢ phéi tron 1:1 cho hiéu qua giam bénh cao nhét vai ty 1é
dién tich 14 bénh la 7,5% (vi khuin — chung bénh) twong dwong véi dbi
ching duong 6,8% (CaCl, — ¢6 chung bénh) va thap hon so vai ddi chimng
am 30,7% (nudc — chung bénh) tai 7 ngdy sau chung bénh. Hoat tinh CAT
va PAL trong m6 1a duoc ting 1én khi xir Iy véi hon hop vi khuén, dac biét
trong trudng hop mam bénh tan cdng cay. Hoat tinh CAT va PAL dat cuc
dai trong mo 14 sau 4 ngay chang bénh. Két qua cho thiy, phdi tron B.
amyloliquefaciens VL4.6 va B. siamensis CL8 voi ty 1¢ 1:1 (mat s 108 té
bao/mL) 1a nghiém thic cho hiéu qua giam bénh tét nhat.
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1. Pat van dé

Bénh than thu dua leo do Colletotrichum lagenarium gay ra thiét hai nghiém trong Vvé nang
suat dua leo trong ca diéu Kién nha kinh va ngoai dong [1], [2]. Kiém soét bénh hai bang bién
phap hoa hoc dugc sir dung pho bién, tuy nhién tinh nguy hiém cua viéc sir dung khong kiém soét
thuoc hoa hoc day 1én nhiéu méi lo ngai [2], [3]. Viéc &p dung céc bién phap canh tac pha hop
dugc béao céo gilp giam sau bénh hai tan cong va tang sy khoé manh cay trong [4], [5]. Bén canh
do, viéc st dung vi sinh vat trong kiém soat bénh hai cay tréng nhan dwoc sy chd y 16n trong vai
thap ky qua [3].

Vi khuin ving ré& duoc béo cdo 1a c6 thé phong trir nhiéu nam bénh hai trén dua leo nhu
Colletotrichum orbiculare [6], [7], Fusarium oxysporum [8], [9], Rhizoctonia solani [8]. Sy xam
chiém vung ré cua cay trong 1a mot budce thiét yeu dol v6i hoat dong bao vé cay trong cua cac tac
nhan kiém soat sinh hoc [10]. Hoat dong trc ché mam bénh 1a két qua caa su canh tranh vé chit
dinh dudng, su canh tranh qua trung gian siderophore, su khang sinh hoic su tiét ra cac enzyme
ly giai [11]. Bén canh do, hoat dong kich khang luu dan (ISR) dugc ching minh déng gop 16n vé
hi¢u qua giam bénh trén cay trong khi xir ly cac tac nhan kiém soéat sinh hoc [11]. Hoat dong ISR
bao gom su thay dbi vé ciu tric té bao, tich luy protein lién quan dén bénh hoc va ting cuong
hoat dong cua cac enzyme lién quan dén phong vé¢ [12].

MGt 6 yéu té vé canh tac nhu mét do trong cay, gia thé trong sir dung phu pham néng nghiép da
duogc bao cio giup cdy dua leo phat trién khoé manh, dat ning suét cao. Céc loai Bacillus di duoc
nghién ctru rong rai nhu tac nhan kiém soét sinh hoc do kha niang ¢ ché mam bénh, kich hoat tinh
khang hé thong ¢ thuc vat va ting cuong su phat trién caa thuc vat [13]. Viéc kich thich ISR boi
Bacillus sp. da duoc chimg minh trén nhiéu loai cay trong khéc nhau chong lai cac mam bénh do
nam, vi khuan va virus [11]. Trong c4c nghién ctru trudc cua ching toi [14], [15], cac chung vi
khuan Bacillus siamensis CL8 va B. amyloliquefaciens VVL4.6 cho thay hiéu qua d6i khang véi C.
lagenarium va hiéu qua giam bénh than thu trén cdy dua leo trong diéu kién nha luéi. Nghién ciru
nay duoc thyc hién nham: (i) khao sat hiéu qua giam bénh va (ii) xac dinh hoat tinh enzyme
catalase va phenylalanine ammonia-lyase caa hdn hop hai chung vi khuan CL8 va VL4.6.

2. Vit liéu va phuwong phap
2.1. Vit ligu

Gidng dua leo TN456 dugc san xuét boi Cong ty TNHH TM Trang Nong. ,
Vi khuéan B. amyloliquefaciens VL4.6, B. siamensis CL8 va nam C. lagenarium dugc cung cap
bai phong thi nghiém Vi sinh, Vién Cong nghé Sinh hoc va Thuc pham, truong Pai hoc Can Tho.

2.2. Phuwong phdp

Thi nghiém duoc bd tri theo thé thirc hoan toan ngau nhién véi ba lan 13p lai, mdi lan lap lai
tuong tng Vi mot cdy. Nam ty & phdi tron hai vi khuan B. amyloliquefaciens VL4.6 va B.
siamensis CL8: 1:0, 1:1, 1:2, 2:1, 0:1 voi mat sé 108 té bao/mL, dbi chimg duong CaCl, (100
mM) va ddi chitng &m sir dung nudc cét.

MJi nghiém thac xtr ly hat véi vi khuan trong 1 gio trude khi gieo. Chang bénh véi huyén
phul bao tir ndm C. lagenarium mat sé 10° bao ta/mL vai thé tich 1 mL huyén phu bao tu/l4 vao
thoi diém ciy dua leo dwoc 30 ngay tudi; dit cay trong didu kién che tdi trong 1 ngay sau khi
chung bénh.

Tuong tu, c6 thém nghiém thic ngadm hat véi cac ty 18 phéi tron vi khuan trong 1 gio trudc
khi gieo nhung khong sir dung nim C. lagenarium ma thay bang xir ly véi nuéce cét.

2.2.1. Chudn bj vi khudn va ném bénh

Hai ching vi khuan B. amyloliquefaciens VLA6 va B. siamensis CL8 dugc nudi cay trén moi
truong Nutrient Agar (NA) trong 24 gio. Dich huyén phu vi khuan duoc chuan bi bang cach dung que
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cay lay sinh khdi vi khuan hoa tan trong 10 mL nudc it vo tring. Diéu chinh huyén phi vi khuan vé
gi tri 4o hap thu quang & budc séng 600 nm bang 0,1 (twong tng voi mat s 108 té bao/mL).

Nam C. lagenarium duoc nuoi cay trén moi truong Potato Dextrose Agar (PDA) 14 ngay dé
tao bao tir. Dich huyén pht bao tir nim duoc chuan bj bang cach cao khuan lac nam véi nudc cat
vo tring. Han hop thu duge duoc loc qua gidy loc dinh tinh (@ 110 mm) dé loai bo khuan ty (chi
sir dung bao tir). Mat d6 bao tir duoc xac dinh bang cach dém tryc tiép trén budng dém Newbauer
cai tién va diéu chinh vé mat sé 10° bao tu/mL [16].

2.2.2. Ly trich enzyme tzr mo la

La duoc thu tai vi tri 14 that tha 6 (dém tir dudi goc 18n), g6i bang gidy bac va ngam trong nito
long; sau d6 mang vé phong thi nghiém dé tién hanh ly trich enzyme. Can 1 g mau I, nghién
trong nito 1ong, dong nhat bang 10 mL dung dich dém Na-acetate 0,1 M (pH 5,2). Ly tam lanh
hdn hop & 4°C véi toe do 10.000 vong/phat trong 30 phat. Thu phan dich 16ng bén trén sau ly tam
dé khao sat hoat tinh enzyme. Tiép tuc thu 14 va ly trich enzyme tai cac thoi diém céch nhau 24
gio trong 7 ngay sau chung bénh (NSCB).

2.2.3. CAc chi tiéu theo doi

Hoat tinh enzyme catalase (CAT): Hon hop phan tng chira 3 mL dém phosphate (50 mM, pH
7,0) cung véi 40 pL enzyme thd. Phan g dugc bat dau bang cach thém 40 HL H202 10 mM va
dugce do quang phd & budc song 240 nm. Hoat tinh catalase dugc biéu thi bing AOD/phit/mg
protein [17].

Hoat tinh enzyme phenylalanine ammonia-lyase (PAL): Thé tich ciia hdn hop phan tng 1a 3 mL
bao gém 0,5 mL enzyme thd, 2,5 mL L-Phenylalanin 0,01 M trong dung dich dém sodium borate
(0,025 M, pH 8,8). U hdn hop trong 2 gio & 40°C, sau d6 thém 100 pL HCL 5 N dé nging phan
mg. Po do hap thy cta hdn hop enzyme & budc song 290 nm, méiu blank dwoc sir dung la hon hop
khéng chira dich enzyme. Hoat tinh enzyme duoc biéu thi bang AOD/phit/mg protein [18].

Ham luong protein: Pugc xac dinh bang cach cho 100 uL enzyme vao 1 mL thudc thir
Bradford, u trong 2 phit va xac dinh do hip thu quang ctia hdn hop ¢ buéc séng 595 nm [19].

DPuong chuan y = 0,0022x + 0,071 (R? = 0,991) @

Ty l¢é dién tich 14 bénh (TLDTLB): La dua leo bi nhiém bénh duoc chup anh va tinh toan ty 1&
dién tich 1a bénh bang phan mém ImageJ duoc mé ta boi T. Ferreira va cong su [20].

Ty Ié dién tich l4 bénh (%) = (dién tich vét bénh/tong dién tich 1a) x 100% (2

2.3. X ly sé liéu

Cac s6 ligu TLDTLB va hoat tinh cac enzyme duoc xir 1y bing phan mém Microsoft Excel
2019. Phan mém Minitab 16.0 duoc st dung dé phan tich phuong sai (ANOVA) va kiém dinh
Tukey ¢ muc y nghia 5% dé so sanh céc gia tri trung binh cua cac chi tiéu.

3. Két qua va thao luan
3.1. Hiéu qud gidgm bénh thédn thw trong diéu Ki¢n nha ludi ciia hén hep vi khudn Bacillus sp.

Thi nghiém duoc thuc hién nham khao sét hiéu qua giam bénh than thu dwa leo ciia huyén pha
hai chiing vi khuan B. amyloliquefaciens VL 4.6 va B. siamensis CL8 véi nam ty 1& (1:0, 1:1, 1:2,
2:1 va 0:1). Két qua ty Ié dién tich 14 bénh tai thoi diém 4, 5, 6 va 7 ngay sau ching bénh & cac
nghiém thirc phdi tron dugc ghi nhan ¢ Hinh 1.

Tai thoi diém 0 dén 3 NSCB: DAy la giai doan xam nhiém ciia ndm C. lagenarium, trong thoi
gian nay d6 4m cd vai trd quan trong dén viéc nay mam va phét trién cia nim bénh trong nhiing
thoi diém ké tiép. O mdc 4 NSCB, vét bénh da bat dau hinh thanh trén 14, ¢ tat ca cac nghiém
thirc phdi tron co TLDTLB dao dong tur 4,86 - 18,38%, thap hon va khac biét c6 y nghia so vdi
dbi chimg nudc cat 30,7%. C6 thé thay, TLDTLB cang thip cho thiy kha nang kiém soat nam
bénh cua vi khuin cang cao va nguoc lai. Tai thoi diém 5, 6 va 7 NSCB vét bénh phét trién nhiéu
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hon so véi thoi diém 4 NSCB, TLDTLB bit dau tang dac biét & nghiém thirc phdi tron vi khuan
B. amyloliquefaciens VL 4.6, B. siamensis CL8 va ddi ching CaCl, (100 mM) déu c6 bién do
thay d6i thap hon so v&i nghiém thae ddi ching am. G mbc 7 NSCB, ¢ nghiém thirc phéi troi ty
lé 1:1, ty l¢ dién tich 14 bénh & muc 7,5%, khéc biét co y nghia vai cac nghiém thire phdi tron 1:0,
1:2, 2:1 va 0:1; @ong thoi TLDTLB tuong duong va khong khac biét co y nghia thong ké véi ddi
chtimg duong CaCl, (100 mM) (6,8%). B. amyloliquefaciens VL 4.6 va B. siamensis CL8 (ty I¢
1:1) mang lai hiéu qua giam bénh than thu twong duong véi CaCl, (100 mM).

N W W
o o O

[
o ow,

Ty 18 dién tich 14 bénh (%)
on S

Thoi gian

mVi46 m@mTL1:1 oTL 1:2 mTL2:1 gaCL8 wm(-) g

Hinh 1. Ty I¢ dién tich 14 bénh (%) trén giong TN456 tai thoi diém 4, 5, 6 va 7 NSCB

Viéc xur ly tac nhan 1a vi khuan hoic hoa chat cd thé ¢c ché su phat trién caa nim C.
lagenarium nén vét bénh s& phat trién cham. Déi véi vi khuan, do co ché tao ra cac lipopeptide
khéng nam, hop chat hitu co d& bay hoi, canh tranh dinh dudng va kich khang luu dan [21]. D6
vé6i d6i chitng CaCl, (100 mM), hiéu qua giam bénh do co ché kich thich cay tao ra cac hop chat
phenol, flavonoid va su gia ting cac enzyme bao vé nhu polyphenol oxidase (PPO),
phenylalanine ammonia-lyase (PAL), B-1,3-glucanase, chitinase va enzyme chdng oxy hoa
catalase (CAT) hién dién trong cay thdng qua viéc ting biéu hién cua cac gen c6 chirc ning bao
vé khac nhau nhu PR1, PR2a, PR2b,... [22]. Viéc vi khuan tic dong vao ré nhung lai tao hiéu
qua giam bénh trén 14 c6 thé hiéu theo mot gia thuyét: sau khi vi khuan tap trung & ving ré,
chang di chuyén dén bé mat r& va xam nhap vao ré, tham chi 1a vao cac bo phan khac cua cay
[23]. Tai day chung thé hién day du tinh chét va chirc niang cua vi khuan di khang khi tiét khang
sinh, enzyme va canh tranh dinh dudng véi nam bénh. Bién phap xu ly 4o hat, vi khuan s& phat
trién theo bo ré va dong vai tro 1a mot nhan té dan truyén tin hiéu trong hé thdng mién dich gidp
cay tao ra hé thong phong vé theo hai con duong ddi khang va kich khang luu dan (ISR). Con
duong kich khang giap cdy tang cuong hoat dong cua cac enzyme [24].

MJi nhan té kich khang dong vai trd quan trong gitp cdy nhan dién duoc tin hiéu phong bénh.
Viéc kich thich & ré voéi ty 1& phéi tron B. amyloliquefaciens VL 4.6 va B. siamensis CL8 (ty Ié
1:2 hoic 2:1) ¢6 thé s& tao nhiéu tin hiéu dan truyén nén ciy xem ddy 1a mot nhan t gay stress,
sau d6 phan &ng lai véi cac nhan té kich khang nay theo cach tiét kiém niang luong. Ngoai ra,
dich tiét r& va su tich tu chat hiru co ¢ vang ré la nguén carbon va nang lugng thu hat nhiéu vi
sinh vat nhu vi khuan, nam, nguyén sinh dong vat va tao [25]. Kich khang 1a qua trinh lam tang
kha ndng phong v¢ cua thyc vat khi duoc Kich thich bsi nhan t6 kich khang, phan ung thay doi
cau tridc, tong hop nhiéu loai enzyme va cac hop chat thir cap [26]. Xac dinh 0 sy thay doi hoat
tinh cua tirng loai enzyme trong mé 14 dwoc xem 1a mot cach dé chimg minh dugc mdi lién hé
chit ché gitra kich khang luu dan va hiéu qua giam bénh (cu thé 1a TLDTLB).
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3.2. Hoat tinh enzyme catalase va phenylalanine ammonia-lyase
3.2.1. Catalase

V& hoat tinh enzyme CAT, ¢ diéu kién sinh Iy binh thuong cua cay (nudc — khong chung
bénh), hoat tinh enzyme CAT lubn & muc thap nhét va dao dong quanh 0,05 — 0,1 AOD/phit/mg
protein. O céc nghiém thae phdi tron vi khuan (vi khuan — khéng chang bénh) va déi ching hoa
chat CaCl, (100 mM), hoat tinh enzyme cao tai thoi diém ngay 1 va khi khong c6 su Xuét hién
ctia mam bénh (nim bénh) thi hoat tinh enzyme s& c6 xu huéng giam cho dén ngay 7 (Hinh 2a).
Véi sy 6 mat cia mam bénh (c6 khuan — cé ching bénh), gia tri hap thu quang pho ting déu
tir 0,1 — 1,2 AOD/phit/mg protein nhét tai 4 NSCB va giam tir 5 NSCB (Hinh 2b). Hoat tinh
enzyme CAT ting lién quan dén co ché xam nhiém caa nam C. lagenarium, chling bat d¢au nhan
mat sb va di chuyén dén cac mo 1an can sau khoang 2 - 4 ngay nhiém bénh. Ngoai CAT, céc
enzyme tir thuc vat tryc tiép tham gia vao viéc ngan chan vi sinh vat gay hai cho cay ciing duoc
kich thich nhu peroxidase, phenylalanine ammonia-lyase, polyphenol oxidase, vi vay hoat tinh
giita chiing khong thé duy tri trong thoi gian dai vi cac gen chie ning déu duoc hoat hda cing
luc [24].

A
1,2
o 1,0 1
£5 08 -
25
gfz 0,6 -
a 0,4
0,2 4
0,0 S
1 ngay 2 ngay 3ngay 4 ngay 5 ngay 6 ngay 7 ngay
B
1,2
S
3 8
2 08 1
S E
E3 06 -
- Qo
Ig-g 0,4
g °
0,2 A
0 )

1 ngay 2 ngay 3 ngay 4 ngay 5 ngay 6 ngay 7 ngay
——\VL46 —A—TL 11 —48-TL1:2 —8—TL 2:1 ——CL8 —6—(-) —@—(+)

Hinh 2. S thay déi hoat tinh ciia enzyme CAT trong mé ld cua giong dua leo TN456 & nhiing thoi diém
cach nhau 24 gio trong 7 NSCB ¢ bugc song 240 nm; (A) Khong chung bénh (B) Co chuing bénh
O nghiém thirc vi khuan — c6 chung bénh (Hinh 2b), hoat tinh enzyme CAT tai thoi diém 4
NSCB dat cao nhat va giam dan tai 7 NSCB tuong dwong véi ddi chimg 4m (nudc — ¢6 chang
bénh). Didu ndy, cd thé hiéu tac nhan vi khuan 1a nguyén nhan lam thay d6i hoat tinh enzyme
CAT khi so véi nghiém thire d6i chitng. Nhan t6 kich khang (elicitor) 1a mot chit co ban ma dua
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mot lugng nho vao hé théng té bao sdng thi ¢d thé khai dong hodc cai thién sy sinh tong hop cac
hop chat thir cap, gitp cay chdng lai cac yéu té bét loi cia nim bénh. O nghién cau nay, céc ty lé
phdi tron vi khuan duoc xem 14 elicitor sinh hoc, ching duoc giai phong truc tiép tir vi sinh vat
(cac enzyme, cac manh v& cia thanh té bao); va déi chimg duwong CaCl, (100 mM) duoc xem la
elicitor phi sinh hoc c6 ai luc cao véi DNA thuc vat.

O giai doan tiép xuc, bao tir nAm C. lagenarium s& niay mam tao dia bam, xam nhap vao 14 va
thiét 1ap mdi quan hé ky sinh véi cdy ky chu, ching xdm nhap qua cac 16 ho tu nhién (khi khong
hodc vét thuong co hoc). Ngoai ra, C. lagenarium con c6 thé chu dong x4m nhap truc tiép qua
16p cutin va biéu bi cua 14 nhd hé enzyme thuy phan véch té bao [27]. Chuc nang chinh ciia CAT
1a phan huy hydrogen peroxide thanh nudc, khi oxy va gop phan ngin ngira ton thuong oxy hoa
gdy ra boi yéu t6 sinh hoc va phi sinh hoc. CAT thudc nhom enzyme phong vé thuc vat, hoat tinh
ciia CAT ty 18 thuan v&i ndng d6 hydrogen peroxide khi c6 mam bénh tan cong, CAT ciing ¢
kha nang lién két véi salicylic acid trong kich khang luu dan [28].

3.2.2. Phenylalanine ammonia-lyase

Vé hoat tinh enzyme PAL, & diéu kién khdng chung bénh, nghiém thiic xu Iy vi khuan —
khong chung bénh muc d6 hap phu quang phd dao dong tur 0,1 - 1,1 AOD/phut/mg protein dat
cao nhét tai ngay 1, sau do tlep tuc tdng vao ngay 4 va xuong & muc thap vao ngay 7 tuong
duong voi ddi ching (nudc — khong chung bénh) (Hinh 3a). Diéu nay cho thay, vi khuan da kich
thich hé thong mién dich cua cay trong thoi gian dau va enzyme PAL ting nhanh trong ngay dau
dé téng hop nhirng chét bién dudng thir cip ¢ thuc vat nhu flavonoid, isoflavoid cing cac hop
chat phenol khac. Mat khac, khi khéng c6 mam bénh, hoat tinh enzyme khong ton lai 1au trong
mo la cua cay, vi hoat dong tiét kiém nang luong cua cay.

Khi c6 mat mam bénh, gia tri hip phu quang phd ting cao vao thoi diém 4 NSCB va xudng
thap vao thoi diém 7 NSCB tuong duong voi ddi chimg (nuéc — c6 chung bénh) (Hinh 3b). Hoat
tinh enzyme PAL ting phan 16n do sy ¢ mat cia mam bénh nhu mot cach nhan hoat hoa bo gen
cua thuc vat dé ngan chan sy phat trién caa mam bénh. Enzyme PAL tham _gia vao con duong
sinh tong hop cac hop chét hoat hoa cac gen khang trong thuc vét trong co ché ty vé cua cay [29].

Trong s6 cac enzyme va PR-protein c6 lién quan dén phan tng phong vé cua cay, PAL xac
tac phan ung khir amine chuyén L-phenylalanine thanh trans-cinnamic acid, khoi dau cho con
duong phenylpropanoid, dan dén tong hop cac hop chat lién quan dén su phong vé (lignin,
phytoalexins), PAL ciing tham gia vao con duong sinh tong hop salicylic acid [30]. PAL duoc
cam ung gia tang hoat tinh trong nhiéu phan tng khang bénh va sau khi xir Iy véi cac chat kich
khang khac nhau. Nghién ciru sir dung tac nhan kich khang (elecitor sinh hoc) dién hinh 14 vi
khuan. Ching l1a nhitng phan tir mang té bao, vat chat di truyén DNA va protein ty do trong qué
trinh sinh truéng va phat trién caa vi khuan.

Nhin chung, cay ludn c6 nhitng co ché ty vé 1am giam sy tan cong cia cac tac nhan bén ngoai
va giam biéu hién bénh dén murc thap nhat [31]. Su thay ddi hoat tinh cua enzyme 1a mét trong
nhitng dau hiéu rd nhit chang to tinh khang bénh trén cay trong di duogc kich hoat [32]. Co ché
nay cd thé hoat dong hiéu qua hon néu cay dugc kich thich bang céc tac nhan pha hop [33]. Kich
khéang 1a qua trinh sir dung nhiéu ning lugng va nguyén liéu do phai khuéch dai céc tin hiéu va
kich hoat cac gen khang bénh sin c6 trong cay, nhung & trang thai bit hoat hozc chwa dugc biéu
hién nhiéu [34]. Sau khi cac co ché kich khang duoc kich hoat, cay dugc bao vé truéc mam bénh,
& cac thoi diém 4 NSCB tro di, CAT va PAL c¢6 xu huéng giam hoat tinh dé can bang nang lugng
va dam bao cho cac chu trinh chuyén hoé khép kin khac cua cay.
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Hinh 3. Si thay doi hogt tinh ciia enzyme PAL trong mé ld cua giong diea leo TN456 ¢ nhing thoi diém
cach nhau 24 gio trong 7 NSCB ¢ buéc song 290 nm (A) Khdng chuing bénh (B) Cé chiing bénh

4. Két luan

Nghiém thirc xtr Iy hat voi hdn hop vi khuan Bacillus ¢ ty 1é 1:1 thé hién hiéu qua giam bénh
cao nhét, voi ty 1é dién tich 14 bénh dat thap nhat. Bién phap xir Iy hat véi hdn hop vi khuan cho
thdy su gia ting hoat tinh CAT va PAL. Su gia ting hoat tinh cia CAT va PAL thé hién rd nhat
trong diéu kién cdy chiu su tin cong caa mam bénh. Két qua nghién ctu chi ra tiém nang ng
dung caa hdn hop vi khuan Bacillus trong phong trir bénh than thu trén dua leo.
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