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ABSTRACT

Bacterial leaf blight of rice caused by Xanthomonas oryzae pv. oryzae (Xo0)
is a destructive disease which constrains the production of this staple crop in
many rice-cultivation regions. This study aims at testing for the disease-
reducing effects and demonstrating the involvement of induced resistance in
the observed effects of an aqueous leaf extract of Kalanchoe pinnata (life
plant) using foliar spraying. A total of six concentrations (1, 2, 3, 4, 5 and
10% [w/hv]) of the plant extract were sprayed at 14 or 7 days before
inoculation. Under greenhouse conditions, 1% at 14 days before inoculation
was the lowest concentration at which the extract showed the disease-
reducing effects similar to those of the chemical control at all assessment
time points (7, 14, and 21 days after inoculation). Induction of systemic
resistance was shown by the increased accumulation of the two enzymes
phenylalanine ammonia-lyase and polyphenol oxidase following foliar
spraying with the K. pinnata extract and challenge inoculation with Xoo.
TOM TAT

Bénh chay bia ld lia do vi khudn Xanthomonas oryzae pv. oryzae (Xoo) gdy
ra la mot trong nhitng nguyén nhan chinh gdy thiét hai vé nang sudt va kinh
té. Pé tai duwoc thue hién nham khdo sat hiéu qua giam bénh va co ché kich
thich tinh khang bénh (kich khang) lién quan dén enzyme phenylalanine
ammonia-lyase va polyphenol oxidase ciia dich trich lé song doi (Kalanchoe
pinnata) bang bién phdp phun qua lé doi véi bénh chdy bia la lia. Dich trich
ld song doi dwoc khdo sat & cdc nong dg 1, 2, 3, 4, 5 va 10% (w/v) bang
phiwong phdp phun qua ld tai thoi diém 7 va 14 ngay trude ching bénh. Hiéu
qua giam bénh dwoc danh gid thong qua kha ndng lam giam chiéu dai vét
bénh trén la. Trong diéu kién nha lidi, nghiém thirc phun dich trich 1% tai
14 ngay trude ching bénh thé hién hiéu qua giam bénh dén 21 ngay sau
chiing bénh. Co ché kich khéng c6 lién quan dén khd ndng gidm bénh chay
bia la lia cia dich trich ld séng doi. Piéu nay dwoc chirng minh théng qua
khdo sat hogt tinh enzyme phenylalanine ammonia-lyase va polyphenol
oxidase. Khi cdy lia dwoc phun dich trich va dwgce ching bénh véi vi khudn
Xoo, hoat tinh hai enzyme tang, trong do phenylalanine ammonia-lyase tang
tai thoi diém 2 ngay sau chiing bénh, con polyphenol oxidase tang tai 4 ngay
sau chiing bénh.

Trich dén: Nguyén Thi Thu Huong, Lam Tan Hao va Nguyén Dic Khoa, 2018. Hiéu qua giam bénh va co
ché kich khang lién quan dén enzyme phenylalanine ammonia-lyase va polyphenol oxidase d6i
v6i bénh chay bia 14 laa khi phun qua 1a véi dich trich 14 song doi. Tap chi Khoa hoc Truong Dai
hoc Céan Tho. 54(7B): 13-21.
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1 GIOI THIEU

Bénh chay bia la lua (hay con goi 1a bénh bac
14) do vi khuin Xanthomonas oryzae pv. oryzae
(Xoo) gay ra, la mot trong nhiing tac nhan tan pha
nghiém trong cho ci ving tréng lta nhiét doi va on
déi, dic biét khu vuc Chau A (Ou, 1985). O Nhat
Ban, udc tinh bénh chay bia 14 1Ga gay thiét hai tu
20% dén 50% tong dién tich trong lta va trén 75%
& khu vuc & BPong Nam A (Reddy et al., 1979; Ou,
1985; Son, 1993). Riéng Viét Nam, bénh xuét hién
thuong xuyén va giy thi¢t hai dic biét nghi€ém
trong vao mua mua, la nguyén nhan lam giam nang
sudt tir 25-65% (Son, 1993). Mt khac, nhiét do
cao do tic dong cua bién d6i khi hau da gop phan
lam cay lta d& man cam véi vi khudn Xoo va tao
moi truong thuan loi dé mam bénh nay phat trién
(Webb et al., 2010).

Dé quan 1y bénh chay bia 14 laa, néng dan
thuong phun thudc hoa hoc ngtra bénh 3-4 lén/vu,
chu yéu bang hdn hop Bordeaux, nickel, dung dich
chlorine (Mizukami and Wakimoto, 1969; Chand
et al., 1979; Khan et al., 2012). Nhung thude hoa
hoc c6 gia thanh kha cao (Fawcett and Spencer,
1970), dé tich tu gdy 6 nhiém méi truong, dong
thoi anh huong dén sirc khoe noéng dan va nguoi
tiéu dung (Schantz et al., 2001). Lai tao gidng laa
mang gen Xoo ciing 1a mot bién phap dé quan ly
bénh chay bia 14 (Bhasin et al., 2012), nhung viéc
canh tac cac giébng khang d& phé4 v& tinh khang do
quén thé vi khuan d& dot bién, lam xuat hién ching
vi khudn méi ¢6 doc tinh cao hon (Khoa, 2005;
Webb ef al., 2010). Mic khac, lai tao thanh cong
mot gidng khang ton nhiéu thoi gian va chi phi dan
dén gia thanh san xuat cao (Khoa et al., 2011). Sir
dung vi sinh vat d6i khang dé quan 1y bénh chay
bia 14 nhu vi khuén Bacillus stratosphericus va B.
safensis (VO Thi Phuong Trang, 2013), B.
aerophilus (Nguyén Ping Ngoc Giau, 2014), xa
khuan Streptomyces toxytricini (Phuong Hoa et al.,
2014) dang dugc quan tam. Tuy nhién, viéc phat
tan s6 lwong 16n vi sinh vat d& lam thay doi quan
thé vi sinh vat ban dia hodc chung co thé bi bién
d6i di truyén tro thanh vi sinh vat gay hai (Duffy et
al., 2003; Kado, 2009). Gan day, kich thich tinh
khéng bénh trén cay lua (goi tit 1a kich khang) la
phuong phap gitup ciy laa bi nhiém bénh c6 kha
nang khang dugc bénh & mdt miac d6 nao do sau
khi dwoc xir Iy bang tic nhan kich khang (Kloepper
et al., 1992), dugc xem la phuong phép quan ly
bénh hai trén cdy trong hiéu qua, bén vimng va than
thién véi moi truong (Walters ef al., 2014). Cac tac
nhan kich khang khong tac dong truc tiép 1én mam
bénh ma chi tao ra cac tin hi¢u gitp kich thich co
ché tu vé c6 sin trong thuc vt nhu su ting tich luy
cac hop chat phenol, cic phytoalexin va su ting
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hoat tinh cac protein lién quan dén qua trinh phat
sinh bénh (pathogenesis-related proteins) hodc cac
enzyme  (peroxidase, polyphenol  oxidase,
phenylalanine ammonia-lyase...) nhim ngin chin
sy phat trién cia mam bénh (Vidhyasekaran et al.,
1997; van Loon et al., 1998). Cac tac nhan kich
khang c6 thé 1a vi sinh vat, chat héa hoc, dich trich
thyc vat. Quan ly bénh bé“mg viéc st dyng tac nhan
kich khang c6 ngubn gbc tu nhién nhu dich trich
thuc vat s& loi thé nhu phuong phap thue hién don
gian, tan dyng ngudn tai nguyén tai chd va it tich tu
céc hoa chit gay doc cho con ngudi va dong vat. O
Viét Nam, khao sat dich trich cé hoéi (Eupatorium
odoratum) (Tran Thi Thu Thuy va Hans Jorgen
Lyng Jorgensen, 2016), hung qué (Ocimum
basilicum), séng doi (Kalanchoe pinnata) (Khoa et
al., 2017) bang phuong phap ngam hat, budc dau
dd c6 hiéu qua trén bénh chay bia 14, ddm ndu va
dém van. Tuy nhién, dudi ap luc bénh ngiy cang
cao, xu 1y dich trich thyuc vat xa thoi diém cay laa
nhay cam nhat v6i bénh 1am co ché kich khang cta
cay it phat huy tac dung hodc khong kich thich tinh
khang kip thoi v6i mam bénh. Do d6, dé tai dugc
thuc hién nham khao sat hiéu qua giam bénh va co
ché kich khang lién quan dén enzyme
phenylalanine ammonia-lyase (PAL) va
polyphenol oxidase (PPO) cua dich trich la song
doi bang bién phap phun qua la dbi vei bénh chay
bia 1a Ita, 1a co s& dé img dung vao thyc té phong
tri bénh mdt cach hiéu qua, kinh té, than thién véi
moi truong va thuan tién cho nguoi ndng dan.
2 PHUONG PHAP NGHIEN CUU
2.1 Khao sat hiéu qua giam bénh chay bia

14 lia caia dich trich 14 séng doi bing phuong
phap phun qua l4 trong diéu kién nha luéi

Céc thi nghiém dugc thuc hién theo thé thirc
hoan toan ngau nhién véi 3 lan lap lai va mdi cay
laa twong duong mot 1an 1dp lai. Thi nghiém dugc
thuc hién trén giéng laa Jasmine 85 (Trung tim
Nghién ciru va San xuit giéng, An Giang). Dt
trong lia dugc thu trong khudn vién Khu II,
Trudng Pai hoc Can Tho di qua xir 1y v6i voi bot
(Ca(OH),) sau khi da phoi kho, chuyén 2 kg dat
vao chau (16 x 16 x 14 ¢m?) va ngdm trong nudc 7
ngdy trude khi gieo. Hat gidng duoc xir Iy 3 sbi 2
lanh (50-55°C) dé han ché mam bénh tiém an trén
hat (Khoa, 2005). Mdi cdy lta trong mét chiu
tuong duong mot 1an 1ap lai, duoc chim soc va bon
phan theo Khoa et al. (2017).

Vi khuan Xanthomonas oryzae pv. oryzae
(XCT-13) dugc phan lap boi nhom Nghién ctu
Bénh cay, Phong Sinh hoc Phén tir, Vién Nghién
clru va Phat trién Cong nghé Sinh hoc. Vi khuin
Xoo dugc nudi ting sinh trén moi trudng
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Wakimoto cai tién (20 g sucrose; 5 g peptone; 5 g
Ca(NO3)24H,O; 0,82 g Na,HPO4; 0,05 ¢
FeSO4.7H,0 va 15 g agar, nu6c cit vira da 1000
mL, pH 7,0) va u ¢ nhiét 46 28+2 °C (Karganilla et
al., 1973). Huyén phu vi khuin duoc chudn bi gdm
vi khuin dd qua 2 ngay nudi cdy va hoa tan trong
10 mL nude cét thanh trung dé tao mat sb 2x10°
CFU/mL (Khoa, 2005).

Thi nghiém bao gdm 12 nghiém thirc dugc xir
ly kich khang. Nguon kich khang séng doi (K.
pinnata) 6 dang tuoi, dugc thu vao budi chiéu mat
va nghién bang may xay sinh t0, loc va pha dung
ndéng d6 (ndng do dich trich = khdi lwong 1a/thé
tich nude dung ly trich), dich trich dugc khao sat ¢
cacnong do 1,2, 3, 4,5 va 10% bang phuong phap
phun qua 14 1in luot tai thoi diém 14 va 7 ngay
truée ching bénh (NTCB). DPdi chimg dwong dugc
xir ly bang thudc hoa hoc Staner 20 WP (1 mg/mL,
hoat tinh oxolinic acid 20% cua tap doan
Sumitomo Chemical Co., Ltd, Osaka, Nhat Ban),
dugc phun vao 3, 5 va 7 NTCB va d6i ching am
phun nude cit thanh trung. Ching bénh vao thoi
diém 45 ngay sau khi gieo (NSKG), bang phuong
phap cat chop la (Kauffman et al., 1973) c6 tam
huyén phu vi khudn Xoo mat sb 2x10° CFU/mL.
Trudce khi chung bénh, khir tring kéo bang con 70°
va cit tai vi tri cach chop 14 2-3 cm cua tit ca 14
truong thanh (Khoa ef al., 2017). Chi tiéu duoc ghi
nhan béng céch do chiéu dai vét bénh tinh tir vi tri
cét dén vét lan cudi cung trén 14 qua 3 thoi diém 7,
14 va 21 ngay sau ching bénh (NSCB). Xir 1y s6
liéu va chon ra nghiém thuc co néng d6 dich trich
la séng doi thip nhat nhung cho hiéu qua giam
bénh twong dwong nghiém thirc ddi chimg duong.

2.2 Khdo sat hoat tinh enzyme trong mé la Iia

Thi nghiém dugc b tri theo thé thirc hoan toan
ngiu nhién 3 lan lip lai, gdm 4 nghiém thic: (1)
phun dich trich 14 séng doi, c6 ching bénh; (2)
phun dich trich, khong chung bénh; (3) phun nudc
v trung, ¢6 ching bénh va (4) phun nude vo trung,
khong chung bénh. Chuén bi dat, gieo hat, chuan bi
mam bénh va chung bénh dugc thyc hién twong ty
thi nghiém thtr nhat. Nong do dich trich sng doi
duoc chon tir thi nghiém trén la 1% phun tai 14
NTCB (néng d6 thip nhit nhung cho hidu qua
giam bénh kéo dai dén 21 NSCB).

Céc cap nghiém thuc duge thuc hién nham so
sanh hoat tinh ciia enzyme khi chi c6 mam bénh
(nudce, chung bénh va nudc, khong ching bénh) va
chi c6 mat cua dich trich (dich trich, khong chung
bénh va nudc, khong ching bénh). Tinh kich khang
cua dich trich con dugc so sanh thong qua cap
nghiém thirc (nuwdc, khong chung bénh) va (dich
trich, khong ching bénh). Hoat tinh cua enzyne
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dugc x4c dinh thong qua do hap thu quang phé cia
san phim sinh ra hay luong co chat mét di trong
don vi thoi gian dudi sy xuc tdc clia enzyme can
khao sat bang may do chi sb hép thu quang phd
Thermo Scientific™ GENESYS™ 10S UV-Vis.

2.2.1 Chudn bi mau la va ly trich enzyme

Mau 14 dugc thu va ngam trong Nito 16ng ngay
sau khi chung vi khudn Xoo (45 NSKG), tiép tuc
thu tai cac thoi diém cach nhau 24 gio trong 7
NSCB va dugc trit lanh -80°C. Trich enzyme tho:
Cit nhuyén va can 0,1 g mau 14 cho vao 6ng
Eppendorf vo tring, co chira bi sit da khir trung.
Ngam ca ong Eppendorf c¢6 chira mau vao Nito
long 5 phiit, tiép theo nghién thanh bot mau 14 bang
méay nghién Retsch MM200 véi van téc 27 dao
dong/gidy va dugc lap lai 3 1an. Cho vao mdi 6ng
Eppendorf 1,5 mL dung dich dém borate 0,1 M, pH
8,7 khi ly trich enzyme PAL hodc dung dich dém
Na-P 0,1 M, pH 6,5 néu ly trich enzyme PPO, tron
that déu. Ly tim lanh hdn hop & 4°C véi téc do
10.000 vong/phut trong 30 phit. Thu dich long bén
trén va tién hanh thi nghiém khao sat hoat tinh
enzyme.

2.2.2 Khdo sat hoat tinh enzyme
phenylalanine ammonia-lyase (PAL)

Hoat tinh enzyme PAL duoc thé hién thong qua
sy thay doi gi4 tri hip thu quang phd (hay con goi
1a mat do quang) ¢ budc song 290 nm (ky hiéu
ODjoonm) clia nong d6 san pham frans-cinnamic
acid trong phan uUng tich nhém NH, tr L-
phenylalanine dudi sy xtc tac cia enzyme PAL.
Gié tri nay c6 chiéu huéng gia ting theo thoi gian
phan ung (Sadasivam and Manickam, 1996). Thi
nghiém dugc lap lai 3 lan, bao gém mau ddi chung
(blank) va miu khao sat. Mau dbi chung (blank)
dugc do & bude song 290 nm va chinh vé 0 gdbm
0,7 mL dung dich dém borate 0,1 M pH 8,7; 1 mL
dung dich L-Phe 1,0 M va 0,15 mL nué6c cat. Hon
hop phan g & mdi lan do gdom 0,5 mL dung dich
dém borate 0,1 M, pH 8,7; 1 mL dung dich L-Phe
0,1 M; 0,15 mL nudc cat va 0,2 mL dung dich
enzyme. Phan mg dugc tién hanh ¢ nhiét do 37°C
trong 40 phut, sau d6 dimg phan tng bang 0,2 mL
dung dich HC1 5,0 N.

2.2.3 Khao sat hoat tinh enzyme PPO

Hoat tinh enzyme PPO dugc thé hién théng qua
su thay ddi gia tri hap thu quang phd (ODagpnm) clia
nong do san pham benzoquinone sinh ra tir phan
Gmg chuyén hoéa catechol dudi sy xuc tic cia
enzyme PPO. Gia tri ndy c¢6 chiéu huéng gia ting
theo thoi gian phan ng (Mayer ef al., 1966; Nisha
et al., 2012). Thi nghiém dugc lap lai 3 lan, bao
gdm mau dbi chimg (blank) va mau khao sat. Mau
dbi chung (blank) tai gia tri ODagomm duoc diéu
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chinh vé 0 gdm 1,75 mL dung dich catechol 0,2 M
va 0,15 mL dung dich dém Na-P 0,1 M, pH 6,5.
Mau khao sat gom hdn hop 1,75 mL dung dich
catechol 0,2 M va 0,15 mL dung dich enzyme dugc
pha lodng 2 1an trong dung dich dém Na-P 0,1 M,
pH 6,5. Gié tri ODaoonm dugc ghi nhdn tir lic bét
dau phan tng dén 2 phit va moi 30 gidy ghi nhan
mot 1an.
2.3 Xirly s6 liéu

Phan mém théng ké IBM SPSS 22.0 phén tich
phuong sai 1 chiéu (One-way ANOVA), kiém dinh
Duncan ¢ mirc y nghia 5% duoc st dung dé so
sanh céc trung binh nghiém thtrc khao sat hi¢u qua
giam bénh trong nha ludi.

Gia tri do OD dugc trinh bay dudi dang biéu dd
béng phﬁn mém Microsof Excel 2013, thé hién su
thay d6i hoat tinh enzyme cuia 4 nghiém thirc tir 0
dén 7 NSCB.

3 KET QUA VA THAO LUAN
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3.1 Hiéu qua giam b¢nh chay bia l4 lua
trong dieu kién nha lwdi cia dich trich la song
doi

Qua 3 thoi diém khao sat, tai 7 NSCB, tt ca
nghiém thirc duge xt 1y dich trich 14 séng doi ¢ hai
thoi diém 7 va 14 NTCB déu ¢6 chiéu dai vét bénh
tuong dwong nghiém thirc phun thudc Starner 20
WP va khéac biét co y nghia so v6i dbi ching 4m
(phun nudc cit thanh tring). Sau 14 ngiy ching
bénh, hi¢u qua giam bénh thé hién rd khi dugc xtr
Iy dich trich 14 NTCB. Trong d6, phun dich trich
ndéng do 1%, 4% va 5% c6 chiéu dai vét bénh ngin
nhit va twong dwong nghiém thirc phun thudc hoa
hoc. Pén 21 NSCB, chiéu dai vét bénh cac nghiém
thire dugc xir 1y dich trich tai thoi diém 14 NTCB
ngin hon 7 NTCB va twong dwong nghiém thirc xir
1y thudc héa hoc. Chi riéng phun dich trich 2%
duge xtr Iy 7 NTCB c¢6 chiéu dai vét bénh khac biét
khong c¢6 ¥ nghia so véi ddi chimg am (Hinh 1).

450
A od a] 2o B d
2 400 p 400 -
g 350 350 -
< 300 300
2 250 250 -
> | %
2 200 200 éi%
S 150 150 - §§§
P
3 100 - 100 §§§
= 50 1 N =
S " s \ |
7 NSCB 14 NSCB 21 NSCB 7 NSCB 14 NSCB 21 NSCB
Théi diém khao sat Thoi diém khao sat
1% (whvy B 2% (wiv) B 3% (wiv) S 4% (wiv) B 5% (wiv) 10% (w/v) I Starner [ Nudc

Hinh 1: Chiéu dai vét bénh chay bia 14 (mm) trén gidng lia Jasmine 85 An Giang tai 3 thoi diém 7, 14
va 21 ngay sau chiing b¢nh (NSCB) khi phun dich trich 14 song doi (Kalanchoe pinnata) & cic ndng do
1,2,3,4,5 va 10% (w/v) va duge xir Iy dich trich & 2 thoi diém A: vao 7 NTCB va B: viao 14 NTCB. Poi

chitng dwong: Phun thudc héa hoc Starner 20 WP tai 3, 5 va 7 NSCB. Péi chirng Am: Phun nwérc cit

Trong ciing mét thoi diém, cdc cét dioe ky hiéu boi mét hay nhiéu chir cdi giong nhau thi khdc biét khéng Y nghia ¢ mirc

5% qua kiém dinh Duncan.

Nhu vdy, qua 3 thoi diém khao sat, tat ca cac
nghiém thuc dugce xu ly tai 14 NTCB va 1%, 3%
va 5% tai 7 NTCB cho hi¢u qua giam bénh bén
virg va duy tri dén 21 NSCB. Theo tiéu chi tiét
kiém nguyén liéu va thoi diém cach xa ching bénh
thi viéc xtr 1y dich trich, nong d 1% tai 14 NTCB
dugc xac dinh 1a nghiém thirc phu hop nhat va
dugc 4p dung cho thi nghiém tiép theo. So véi
phuong phap ngdm hat can nong d6 1,5% (Khoa et
al., 2017), phuong phap phun qua la doi hoi nbng
do thap hon (1%). Co thé do phun dich trich song
doi gan thoi diém chung bénh hon nén chi cén
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luwong nhé dich trich dé tao tin hiéu phan tir kich
hoat co ché khang bénh ctia cdy. Tuy nhién, khi xir
1y v6i nong do cao, su kich khang lai khong hiéu
qua nira, c6 kha nang tinh kich khang phu thu¢c rat
16n vao nong do tac nhan kich khang. Rét co thé
khi xir Iy v&i nong do cao, cac chét kich khang co
thé kich hoat nhiéu co ché khang bénh trén cay
tréng, céc co ché nay lai diéu hoa 13n nhau, do d6
cdy lua c6 thé khang nhidu mam bénh nhung sy dé
khéang dac hiéu vdi Xoo s€ giam (Handelsman and
Stabb, 1996).
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3.2 Co ché kich thich tinh khang bénh chay
bia la laa cia dich trich 14 song doi

Hoat tinh enzyme PAL: O trang thai sinh ly
binh thuong (nudc - khong chung bénh), hoat tinh
PAL luén giit & mutc thip nhat va dao dong quanh
mirc 0,7-0,9. C6 mit mam bénh, gia tri hip thu
quang phd ting déu dén 3 NSCB va giam tir 4
NSCB. Nguyén nhén lam hoat tinh enzyme PAL
tang lién quan mat thiét dén co ché xAm nhiém cua
vi khudn Xoo, ching bit dau nhan mat sé va di
chuyén dén cac mo lan can sau khoang 2-4 ngay
nhiém bénh (Leach et al., 1989; Vidhyasekaran,
1998). Céac enzyme tryc tiép tham gia vao co ché
ngan chan vi sinh vat ky sinh séng trong cay duoc
thue hién nhu peroxide hodc catalase (Khoa et al.,
2017) s€ dugc kich hoat, cling 1a nguyén nhan giam
hoat tinh PAL tai 4 NSCB. Khi chi phun dich trich,
hoat tinh enzyme PAL ting nhanh dén ngay thir
hai, nhung giam xubng mirc thip twong duong
nudc, khong chung bénh tur ngay khao sat tha 3
(Hinh 2A). O truong hop nay, c6 thé thiy dich

g L4 4
g @ 124
£ o
%ga 1.0 A
S o
E2E 08 o
LS =
ECE« 0.6 -
g E
S5E 8 044
g7 8
E 3 0.2 4
g 0.0
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o 1 2 3 4 5 6
Ngay sau chiing bénh
—&— Dich trich-chung bénh

—a&— Nudc-chung bénh
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trich 14 nguyén nhan thay di nong d6 enzyme PAL
khi so voi nghiém thirc d6i chimg. Khi co mit
ddng thoi dich trich sdng doi va mam bénh, gia tri
OD tang vot tir 1 NSCB va ludn gitt muc cao hon
c4c nghiém thirc con lai dén 4 NSCB, dic biét dat
mirc cao nhét tai 2 NSCB. Tuy nhién, tir thoi diém
3 dén 5 NSCB, gia tri hdp thu quang phd bt dau
giam, dén 7 NSCB, gia tri OD gan nhu tuong
duong nghiém thuc nudc - khong ching bénh
(Hinh 2A). Theo Xiangyang et al., (2009), enzyme
PAL tham gia vdo con dudong sinh tong hop
jasmonic acid (JA), cac hop chat hoat hoa cac gen
khang trong thyc vat trong co ché tw vé cia cy.
Chinh nh¢d nhém gen nay cdy dugc bao vé ngén
chan cic tic nhan bén ngoai tot hon, bang cach
taing d6 day thanh t& bao hodc san sinh cac hop
chat c6 tinh oxy hoa cao nhu quinone. Tém lai, khi
phun dich trich séng doi va co sy xam nhidm cua
vi khun Xoo, hoat tinh enzyme PAL déc biét tang
cao hon cac nghiém thirc khac trong sudt 4 NSCB,
va cao nhit duoc ghi nhan tai 2 NSCB.

(AODasonm/phiit/g md 14)
S = W R h 3N =] 0O

Hoat tinh enzyme polyphenol oxidase

o 1 2 3 4 5 6 7
Ngay sau ching bénh

—0O—Dich trich-khong chung bénh
—A— Nudc-khdong chung bénh

Hinh 2: Sy thay dbi hoat tinh ciia enzyme PAL (A) va PPO (B) trong mo la caa giéng Ita Jasmine 85
An Giang & nhirng thoi diem cach nhau 24 gio trong 7 NSCB

Cdy hia dwgc xit Iy véi dich trich lé séng doi nong @6 1% (w/v) tai 14 NTCB. Enzyme duoc pha lodng 2 lan trong dung

dich dém sodium phosphate 0,1 M, pH 6,5 (PPO)

Hoat tinh enzyme PPO: Nghiém thitc nudc-
khong chung bénh, sy thay ddi hoat tinh enzyme
PPO 1a khong dang ké néu xét tir lic vira chung
bénh (tir 0 NSCB) dén ngay khao st thir bay (Hinh
2B). Tuong tu nhu enzyme PAL, hoat tinh PPO
tang cao tai 3 NSCB va dén ngay thir 4 gi4 tri nay
giam dot ngdt xuéng muc thap nhét khi co mat
mam bénh. Trong truong hop tac nhan kich thich 1a
vi sinh vét ky sinh séng trong ky chi, co ché dic
trung dé khang lai cac tic nhan nay lién quan mat
thiét toi cac tin hiéu salicylic acid (SA). Trong dé
PAL va PPO duoc xtc tac truc tiép dudi tin hiéu
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JA, hai tinh hi¢u SA va JA c6 quan hé diéu hoa 13n
nhau (Constabel et al., 1995). Do d6, hoat tinh
PPO giam s€ 1a sy tang hoat tinh cta cac nhom
enzyme khac dugc kich hoat boi tin hi¢u SA. Néu
chi phun dich trich 14 séng doi (nghiém thirc dich
trich-khéng chung bénh), hoat tinh PPO ting dén
ngay khao sat thu 5. Nhung khi ¢6 mat ca dich
trich va mam bénh, tri s6 OD4oonm tdng vot trong
sudt 4 NSCB, cao nhit tai 4 NSCB nhung giam
nhanh (Hinh 2B). Tém lai, gi4 tri hap thu quang
phd cua nghiém thirc phun dich trich, chung bénh
bat du tang tir 1 dén 4 NSCB va ludn giir mirc cao
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hon so véi cac nghiém thirc con lai va dat mirc cao
nhat tai thoi diém 3,4 NSCB.

Nhin chung, cdy luén c¢6 nhimng co ché ty vé
gillp giam sy tin cong cua cac tac nhan bén ngoai
va giam biéu hién bénh dén mirc thip nhét
(Garcion et al., 2014). Sy thay d6i hoat tinh cua
enzyme 1a mot trong nhitng du hiéu rd nhat chimg
t6 tinh khang bénh trén cay trong da dugc kich hoat
(Hammond-Kosack and Jones, 1996). Co ché nay
6 thé hoat dong hi¢u qua hon néu cay dugc kich
thich bang cac tic nhan kich thich pht hop (Khoa,
2010). Tuy nhién, phun dich trich séng doi 1% tai
14 NTCB chi méi 1a didu kién can dé kich thich
cdy laa hoat hoa enzyme can thiét cho co ché tu vé,
diéu kién du 1a phai c6 sy tin cong ciia mam bénh
thi hoat tinh cic enzyme s€ dugc kich hoat mot
cach manh mé, giip bao vé cdy lba trude sy xam
nhiém va phat trién ctia mam bénh tSt hon. D&
dang nhan thiy tir két qua thi nghiém trén khi so
sanh véi nghiém thirc khong xtr 1y dich trich song
doi hay chi xir Iy dich trich 14 séng doi nhung vang
mit mam bénh (Hinh 2A va 2B).

Két qua pht hop véi cac nghién ctru ciia Kagale
et al. (2004), Govindappa et al. (2011), Nisha et al.
(2012), Shivalingaiahand Sateesh (2013) va Khoa
et al. (2017) trong quan ly bénh chay bia 1a lua
bang dich trich ciy Cang mai (4. vasica), Ca doc
dugc (D. metel), Ngi trao (V. negundo), C.
hirsutus va song doi (K. pinnata). Tac gia déu ghi
nhan hoat tinh enzyme PAL va PPO ting cao nhét
lan luot tai 3 va 4 NSCB, chung to réng 2 enzyme
nay cd vai tro quan trong trong khang bénh chay
bia la lua.

Su khac nhau vé thoi gian ting hoat tinh 2
enzyme (PAL ting cao nhat vao 2 NSCB va PPO
tai 4 NSCB, Hinh 2A va 2B) khi c6 mit dong thoi
dich trich 14 séng doi va mam bénh Xoo, boi ching
giit vai tro khac nhau trong co ché khang bénh cua
cay lua. PAL giir vai tro quan trong trong chu trinh
phenylpropanoid va xuc tac cho phan tmg chuyén
L-phenylalanine thanh trans-cinnamic acid trong
phan tmg dau tién ctia chudi sinh tong hop cac hop
chat phenol nhu flavonoid va isoflavonoid,
phytoalexin va cac don phan cua lignin (Tanaka et
al., 1989; Garcion et al., 2014). Cac hop chit nay
¢6 chirc ning chinh gitip cdy chéng mam bénh
(Mierziak et al., 2014). Cac hop chit flavonoid va
isoflavoid cung v6i cac hop chat phenol khac dwoc
xem 1 nhimg chit bién dudng thu cip & thuc vat
va c6 cdu tric hoa hoc rit da dang. Chung thyc
hién nhidu chuc nang khac nhau nhu chéng OXy
hoa va bao vé cdy trong trude sy tin cong clia mam
bénh bing cac phan tng siéu nhay cam, bién ddi
cu trac té bao hay tiét hop chit gy trc ché
enzyme cia mam bénh (Nicholson and
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Hammerschmidt, 1992). Chinh vi thé, PAL ting
nhanh trong 1 va 2 ngay dau dé tong hop nhiing
hop chit bién dudng néu trén s& giup ngin chin
kip thoi vi khudn Xoo xam nhap vao té bao. Trong
khi do, PPO tang ¢ giai doan sau (4 NSCB) cac
hop chat phenol duoc tich liy trude do s& 1a co
chat dudi sy xuc tac cia PPO trong chudi phan tmg
ké tiép. PPO la enzyme chira nhém dong, c6 chirc
nang chinh trong hydroxyl hoa va oxy hoa cac hop
chat phenol thanh ortho-quinone, co tinh khang
khuan cao (Constabel and Barbehenn 2008). Mic
khéc, cac quinone c6 kha nang trung hop oxy hoa
va alkyl hoa cac protein, tao thanh cac polymer co
doc tinh véi mam bénh hoac cac sic td nau khong
tan, dong vai trd nhu rdo can ngin chin mam bénh
lay lan den cac mo khoe (Li and Steffens, 2002).
Két qua cudi ciing ciia cac qué trinh nay lam ting
cuong qua trinh lignin héa hodc phan Ung siéu
nhay cam trong cdy. Xét vé mam bénh, Xoo thuong
bat diu nhan mat s6 va lay lan dén cac ving lan
can khoang sau 2-4 ngay ching bénh (Leach et al.,
1989). Su tang hoat tinh cia 2 enzyme PAL va
PPO trong 2 dén 4 NSCB dic biét co y nghia trong
co ché khang bénh cia cdy. Chinh nho sy phdi hop
hoat dong cua 2 enzyme PAL va PPO ma cdy lua
dugc bao vé khoi mam bénh tt va kip thoi hon so
véi khong duge kich khang.

Nhiéu nghién ciru con chi ra co ché kich khang
¢6 lién quan dén cac duong truyén tin hiéu. Tac
nhan kich khang tir méi truong c6 thé kich hoat
dén tin hiu JA lam ting biéu hién gen ma hoa
enzyme, tiéu biéu nhu enzyme PAL va PPO
(Constabel and Barbehenn, 2008; Thaler et al.,
2012). Con co6 tin hi¢u khac la SA 1a nguyén nhén
tich Iy ROS va HyO,, gitp cay trong chong lai sur
tan cong ciia cac mam bénh ky sinh trong mo séng
(Rao et al., 1997; Shetty et al., 2007; Shetty et al.,
2008). Hai duong truyén tin hiéu nay lai c6 quan
hé trc ché 1an nhau (Thaler er al., 2012). Xoo 1a
mam bénh ky sinh trong mé séng, do d6 khi bi tdn
cong, cay lta c6 nhitng co ché nhén ra sy tin cong
cia mam bénh dé hoat hoa tin hiéu SA. Trong
nghién ciru nay, gia tri hip thu quang phd khi khao
sat hoat tinh enzyme PAL (3,0-7,5) va PPO (0,6-
1,2) cao hon khi so sanh véi nghién cuu cia Khoa
et al. (2017) 14 0,13-0,23 va 1,6-3,1. Su khac nhau
nay co thé do cac hop chat trong dich trich 14 séng
doi (cac phan tr kich hoat tin hi€u) cé kha néang
kich hoat duong truyén tin hiéu JA manh mé& hon,
cling dugc ly giai cho hoat tinh PAL tang sém ¢ 2
NSCB thay vi 3 NSCB (Govindappa et al., 2011;
Khoa ef al., 2017). Nhung khi chi ¢6 mat cua Xoo,
duong truyén tin hiéu SA s& phat huy tac dung,
nhung su tich liy H>O, cling gdy doc cho ban than
ciy trong nén ndng do cac enzyme chuyen hoa
H,0, nhu peroxidase va catalase ciing ting dé phan
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giai co chat nay (Khoa er al., 2017), c6 thé ly giai
chinh sy trc ché 13n nhau giita 2 duong truyén tin
hiéu JA va SA ma ¢ nghiém thirc nude-chiing bénh
hoat tinh enzyme PAL va PPO chi ting dén 3
NSCB va giam ¢ nhiing ngay tiép theo (Hinh 2A
va 2B).

Kich khang 1a qua trinh tiéu ton nhiéu ning
luong va nguyén liéu do phai khuéch dai cac tin
hiéu va kich hoat cac gen khang bénh binh thuong
vbn & trang thai bat hoat hoic khong dugc biéu
hién nhiéu (Heil, 2009; Walters et al., 2014). Tuy
nhién, sy tiéu ton nay 1a can thiét dé giam that thu
ning sut khi cy bi madm bénh tin cong (Khoa,
2010; Hammerschmidt, 2014). Chinh vi ly do nay,
sau khi cac co ché khang bénh dugc kich hoat t6i
da dé ngin chan su tan cong va lay lan ciia mam
bénh, & cac thoi diém vé sau (tir 3 NSCB ddi voi
PAL va 5 NSCB dbi v6i PPO tr¢ di), hoat tinh
enzyme PAL va PPO c6 xu hudng giam nhim bao
toan nang lugng va nguyén li¢u cho cac qua trinh
chuyén héa clia cdy, nhat 1a vao giai doan la tro
va chin.

4 KET LUAN

Pé tai da khao sat dwoc kha ning lam giam
bénh chay bia 14 lta cua dich trich 1a séng doi
thong qua phuong phap phun qua 14 truge chung
bénh, trong d6 tuyén chon dugc nong do dich trich

1% dwoc phun 14 NTCB 1a nong d¢ thip nhat
nhung van thé hién hiéu qua giam bénh 6n dinh
dén 21 NSCB. Co ché kich khang dugc chimg
minh giit vai trd quan trong dén kha ning gidam
bénh, thé hién qua sy tiang hoat tinh cta enzyme
PAL (cao nhit 2 NSCB) va PPO (cao nhat 4
NSCB) trong mé 1a ddi v6i nghiém thirc phun dich
trich 14 sbng doi va ching bénh 45 NSKG.
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