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Alternaria solani gay bénh bac 1 s6m ¢ ca chua
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Tom tit:

Bénh bac 14 sém (EB), do Alternaria solani giy ra, 1a mjt van dé nghiém trong trong san xuit ca chua. Nghién ctru
nhim danh gia hiéu qua sinh hoc ciia tic dung hiép dong giira chiing vi khuan phén gii lAn PSB31 va dich chiét
tir cu girng (GPE) khang lai bénh EB ca chua. Két qua cho thiy, vi khuin PSB31 (dwgc dinh danh 1a Bacillus sp.
IMAU61039) e ché tdi da (46,9%) sw phat trién soi nAm A. solani. Trong sb cac t6 hop, PSB31+GPE co tac dung
irc ché ting truéng sqi nim cao nhit (65,4%) so v6i nhém ddi chirng. Hon nira, trong diéu ki¢n vurom wom, hat giong
dwge xir Iy biang t6 hop vi khuin PSB31+ GPE c6 ty 1¢ trc ché bénh cao nhit (77,81%) so véi nhom doi chirng khong
dwoe xir Iy (72,71%) va nhém dwoce kiém soat bénh bing héa chit (90,23%). Dic biét, xir 1y hat ca chua véi to hop vi
khuin PSB31 va GPE giiip thiic diy sy niy mam ciia hat va sy ting truéng ciia cdy con trong qua trinh liy nhiém
nim A. solani. Cic két qua nay cho thiy tiém ning trong viéc ing dung chiing PSB31 va GPE trong khang lai b¢nh
do niAm A. solani trén ciy ca chua.

Tir khéa: Alternaria solani, bénh bac 14 sé'm, cao chiét girng, cdy ca chua, ché pham vi khuan.
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Abstract:

Early blight (EB) , caused by the fungus Alternaria solani, represents a serious problem in tomato production.
This study aimed to evaluate the effectiveness of a synergistic strategy, combining phosphorus-solubilising bacteria
PSB31 with ginger extract (GPE) in inhibiting early blight. The findings showed that strain PSB31 (identified
as Bacillus sp. IMAU61039) presented the highest level of inhibition (46.9%) against the mycelial growth of A.
solani, the causal agent of early blight in tomato plants. Among the treatments, the combination of PSB31 and GPE
exhibited the most significant inhibitory effect on the mycelial growth (65.4%) of A. solani compared to the control.
Moreover, under greenhouse conditions, tomato seeds treated with this combination showed the highest rate of
early-blight inhibition (77.81%) compared to the untreated control (72.71%) and chemical disease control (90.23%).
Notably, treatment of tomato seeds with the combination of PSB31 and GPE promoted seed germination (93.54%)
and seedling development under A. solani infection. These results indicate the potential application of strain PSB31
in combination with GPE for controlling diseases caused by A. solani in tomato plants.
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1. Dat van de

Ca chua (Lycopersicon esculentum Mill.) ¢6 gia tri kinh té cao
va duoc trong & Viét Nam. Tuy nhién, cdy ca chua dang bi de doa
boi nhiéu loai bénh do virus, tuyén tring, vi khudn va ndm (1].
Péng luu ¥ 1 EB 6 cy ca chua do ndm A. solani 1am giam dang ké
ning suat cdy ca chua trén toan thé gioi, khoang 80% [2]. Dé khac
phuc van d& nay, nguoi dan da 4p dung cac phuong phép hoa hoc,
chu yéu 1a str dung céc loai thude diét nam dat tién [2, 3]. Giai phap
ndy co6 nhiing nhugc diém chinh 1 khong phu hop voi méi truong
va anh huong dén suc khoe cong dong, cuing nhu 1a nguyén nhén
gy ra sy phét trién tinh khang thudc diét nam O nam A. solani
[2, 3]. Phuong phap kiém soat sinh hoc cac mam bénh thuc vat
dang duoc cac nha khoa hoc quan tdm dé thay thé cho phuong
phap hoa hoc, do phuong phap nay khong chi than thién voi moi
truong, hitu ich 1au dai, khang lai bénh tat va khong anh huong
cho strc khoe ma con cai thién dang ké chat luong va san lwong
cdy ca chua [3].

Céc hop chat tir thuc vat va céc tac nhan kiém soét sinh hoc
than thién vdi mai truong, co khd nang khang lai nhiéu loai bénh
trén thyc vat. Mot s6 loai thyc vat c6 kha nang tao ra cac hop
chat tw nhién khang lai hiéu qua ném gy bénh thyc vat [2]. Gan
day, nhiéu nghién ctru da cho thdy chiét xuét thyc vat cing véi vi
khuan ving ré kich thich ting truong thuc vat (PGPR) la chién
lugc t6i vu dé quan 1y va kiém soat bénh ¢ thuc vat [4]. Cay Gung
(Zingiber officinale) 1a mot lya chon thay thé phu hop cho thude
khang vi khuan tong hop, do sy hién dién cta céc chat hoa hoc
nhu monoterpenoids, sesquiterpenoids, hop chat phenol va cac dan
Xuét ctia no, aldehyde, xeton, rugu, este [5]. Cac nghién ciru gan
day cho thay hoat dong khang nim cua chiét xudt gimg va tinh dau
gung twong ung khang lai Fusarium oxysporum va Colletotrichum
falcatum [6].

Tuong tu, viée didu tra va danh gia cdc ching PGPR c6 loi
cung voi mot s6 chiét xuét thuc vat, phan compost va than sinh hoc
(biochar) cai tién dugc sir dung dé nang cao do phi nhiéu cua dit,
ngan chan tac nhan gay bénh ¢ thuc vat [2], mac du tat ca PGPR
deu htru ich cho viée ndng cao nang suat cay trong va cdi thién cd
vé chat lugng va sd luong [7]. Hon nita, nam ré€ cdng sinh cling
duge str dung rong rai dé ngan chdn bénh do 4. solani va bao v¢
cdy ca chua khoi bi thiét hai do loai ndm ndy gy ra [8]. Vigc su
dung ché pham vi khudn 1a mot cong cu hitu ich dé quan Iy bénh
gy chét cay [9]. PGPR c6 mit trong dit ndng nghiép nhung tiém
ning ddi khang ciia chiing d6i véi EB ciia ca chua van chua dugce
nghién ctru rong rai. Nghién ciru nay duoc thiét ké dé danh gia hoat
tinh khang nam ctia riéng PGPR va két hop voi GPE khang lai ndm
A. solani trong diéu kién in vitro va thir nghiém trong chiu vai.

2. Doi twong va phuong phap nghién ciiu
2.1. Chudn bi dich chiét tir cii girng

Cu gimg khoang 11-12 thang tudi dugc thu mua tryc tiép tai
vuon ¢ thon Hoang Trung, xa Hong Duong, huy¢n Thanh Oai, Ha
Noi (trude sap nhap).

Nhiing ct guing tuoi, vo min va it nép nhan dugc rura sach,
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xay nhuyén roi sy kho (d6 am 10%-15%) trong may sy & 60°C
trong 72h. May xay hat kho (Logkent, Nhat Ban) dugc sir dung dé
nghién gimg khé va bot duoc loc qua rdy lugi 100 Mesh (twong
tmg 0,149 mm). Bot sau d6 duoc giit lanh (4°C) trong bong toi.
Chiét xuét duoc thuc hién béng cach tron 100 g bot gung véi 1000
ml nude cit vo tring va i trong 3 ngay ¢ nhiét do phong. Hon hop
dich duoc loc va ly tim dé loai bo két tua thu dich ndi. Dich noi
nay duogc sir dung lam dung dich gc cho céc thi nghiém tiép theo.

2.2. Khd ning twong thich ciia GPE véi chiing vi khudn
PSB31

Chung vi khuén Bacillus sp. IMAU61039 (ky hiéu la PSB31),
phan 1ap tir dat ving r& cdy ca chua vu xuan hé 2022 trong tai Thai
Binh (trudc sap nhap) c6 kha ning hoa tan tot cac hop chat lan kho
tan [10]. Ching vi khuén dugc luu gitr tai Khoa Cong ngh¢ sinh
hoc, Truong Dai hoc Dai Nam.

Kha ning twong thich ciia GPE vdi ching vi khuan PSB31 da
dugc thir nghiém trén moi truong LB (Luria - Bertani; tryptone: 10
g, cao ndm men: 5 g, NaCl: 5 g, nudc cit vira du: 11, moi truong
thach bd sung agar: 15 g/l) trong mot thi nghiém lap lai. Trong thi
nghiém ndy, GPE dugc chuan bj v6i cac ndng d6 khac nhau (10, 15
va 20%) bang cach pha loang lan luot 10, 15 va 20 ml GPE trong
100 ml nudc ct vo tring.

Ching vi khuén dwgc nudi trong 48 gio, cdy trai trén céc dia
¢6 chira moi trudng LB. Ba dia gidy nho (5 mm) dugc dit cach
d&u nhau trén mdi dia petri. Sau do, 10 ul cua 10, 15 va 20% GPE
duoc nhé vao dia gidy loc vo tring bing pipet. Twong tu, cic dia
dbi chimg dwong va am duoc xt Iy 1an luot vai 10 pl streptomycin
sulfate 100 ppm va dH,0. Tat ca cac dia dugc u ¢ 26+2°C trong
48 git va quan sat sy phat trién cla cac ving tre ché xung quanh
cac dia gidy. Sy hinh thanh ving tre ché cho thdy, sy khong twong
thich giita GPE va chung vi khuan, trong khi viéc khong c¢6 ving
{tc ché x4c nhan tinh twong thich [11].

2.3 Hiéu quad khang nim Alternaria solani Trl trong diéu
ki¢n phong thi nghi¢m ciia viéc si dung riéng Ié va ket hgp vi
khudan PSB31 va GPE

Nam 4. solani Trl duogc phan lap tlr ca chua méc bénh bac 14
sém ¢ Viét Nam, luu gilt tai Khoa Cong nghé sinh hoc, Truong
Dai hoc Dai Nam.

Phuong phap dong nudi cdy duoc thuc hién dé kiém tra higu
qua cua viéc ap dung riéng 1é va két hop cua chung vi khudn
PSB31 va GPE d6i voi su phat trién soi nim cta A. solani trong
bng nghiém. Céc dia gidy loc da khir tring (5 mm) dugc dit 1én
dia Petri c6 chita mdi truong PDA (Potato Glucose Agar: potato
200 g/l, D - glucose 20 g/l, agar: 20 g/l, nudc cat vira du 11).
Céc dia nay dugc thém 6 pl canh truong chung vi khuan PSB31
(OD(,)00 =1) hodc GPE. Ddi véi cic tmg dung két hop, 3 pl dich
nuoi cay chung vi khuén PSB31 va 3 ul GPE dugc dat trén cac dia
gidy loc da khi tring. Cac dia si nam dang phat trién tot (5 mm)
lay tir dia gidng ndm A. solani 7 ngay tudi dugc dit 6 phia bén kia
cua dia gidy loc. Cac dia Petri di chimg chi chira cac dia gidy loc
dugc nhiing bang nudc cat. Cac dia thi nghiém dugc giit & 26+2°C
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trong 7 ngay. Mdi thi nghiém duoc thyc hién v6i ba lan lap lai. S6
liéu vé % trc ché phat trién ctia s¢i nam tir moi thi nghiém dugc tinh
theo cong thirc sau:

Sur tre ché phat trién cta sgi ndm (%) = [(C-T)/C] x 100

trong do: C: tang truong soi nim ¢ mau déi ching (cm); T: ting
trudng soi nam trong di€u tri (cm).

2.4. Nghién cieu khd néing kich thich ndy mam hat ca chua
ciia chiing vi khuin PSB31

Anh huong ciia ching vi khuan PSB31 d6i v6i sy ndy mim
ctia hat ca chua da duoc nghién ctru bang phuong phap khin gidy
cia J. Sudisha va cs (2012) [12]. Hat ca chua giéng (Lycopersicon
esculentum F1 TN747) do Cong ty TNHH thuong mai Trang Nong
phat trién dwgc lwu hanh trén thi truong.

Trong thi nghiém nay, nam hat ca chua dugc lam sach bé mat
bing dung dich NaOCI 1% trong 2 phut, sau d6 rira 3 lan trong
nude cat vo tring va dé kho trén gidy loc vo tring. Hat ca chua da
khir tring bé mat duoc xir 1y tiép bang dung dich CMC (0,1%) khir
tring lam vét lidu két dinh, sau d6 ngém trong 30 ml canh truong
vi khuan (1x107 cfu/ml) trong 2 glo Trong thi nghlem doi chung,
hat glong duoc xir 1y bang nude cét v0 trung. Hat giong da phu vi
khuan (25 hat) duoc dat trén 2 16p gidy loc am trong khay nhua.
Mbi thi nghiém c6 3 khay. Tat ca cac khay dugc dat & 28+2°C trong
15 ngay. Sau 07 ngay, ty 1& nay mam cta hat (SGP) duoc ghi nhan
theo cong thirc:

Ty 1é nay mdm cua hat (%)=(S0 hat ndy mam/Tong so hat
giong) x 100

S lidu vé sb mam va chiéu dai r&, choi (cm) duge ghi nhan 15
ngay sau khi xu ly. Chi so stic song cua cay con (SVI) dugc tinh
theo cong thirc:

SVI=(chiéu dai 1€ trung binh-+chiéu dai chdi trung binh) x %
do nay mam

2.5. Anh hwing ciia vi khudn PSB31 va GPE lén b¢nh EB va
thiic day tang truéng cdy ca chua

Thi nghiém trong chau duoc thiét ké theo phuong phap ciia M.
Rasool va cs (2021) [13] dé nghién ctru tic dong cta viéc ap dung
riéng 1é va két hop ching vi khuan PSB31 va GPE trong viéc ngin
chan ty 1¢ mac bénh EB va thuc déy ting truong cdy ca chua. Hat ca
chua duoc lam sach bé mat bang NaOCl 1%, rira 3 lan trong dH,0
va sdy kho bang gidy tham trudc khi cho vi khuan. Hat giong dlIOC
xtr Iy bang 0,1% CMC lam vét li¢u két dinh, sau d6 ngam trong 30
ml huyén phii vi khuan PSB31 (1x107 cfu/ml) trong 2 gid. Sau do,
5 hat ca chua da phu vi khudn dugc gieo vao chau nhya (10 1) chira
8 kg hdn hop dit (cat: dat sét: phan chuong voi ty 1€ 1:1:1) da khur
trung [14]. Khi cay con dugc bon tuan tudi, dat ving ré dugc tudi
b6 sung 15 ml huyén pht vi khuan (1x107 cfu/ml). Huyén phu bao
t ndm duoc chuan bi béng cach cho 3 ml nuée cit vo trung vao dia
nudi ciy nim A. solani mot tuan tudi. Lic déu dé giai phong bao tir
khoi cac soi nam. Huyén phi ¢6 ndng do bao tir 1x10° bao tir ml™!
dugc st dung cho thi nghiém [15]. Sau I ngay bd sung ching vi

%HI\?G?-IE 68(1) 1.2026

khuan PSB31 vao dat, cdy giéng ca chua dugc phun suwong huyén
phil bao tir ndm A. solani 1én 14 bang may phun cam tay [14]. Do
4m tuong a6i (~70%) can thiét cho sy phat trién cua bénh EB dugc
duy tri bang cach phun nudc cit cho céy.

Chiét xudt bot gimg (25 g/l) dugc chudn bj trong nudc cit va
dugc st dung dudi dang phun qua 14 trong cac thi nghiém. Nhiing
cy dugce phun thude trir nAm Antracol 70 WP & nong d6 0,2% dong
vai tro 1a d6i chimg duong, trong khi nhitng cdy dugc phun huyén
phil bao tir ndm A. solani 1a ddi chimg am. Céc chau duoc dit trong
vudn wom, voi didu kién duge kiém soat va cac hoat dong ndng hoc
khac duoc giit nguyén cho tit ca cac nghiém thirc. Céc thi nghiém
duoc thiét ké hoan toan ngau nhién véi 3 lan lap lai. Cac thi nghiém
bao gém: T1=Vi khuan PSB31+A4. solani; T2=GPE+A. solani;
T3=Vi khuén PSB31+GPE+4. solani; T4=Antracol (dbi ching
duong); T5=chi lay nhiém nim A. solani (d6i chimg 4m).

S6 liéu vé kha nang kiém soat bénh duoc ghi lai sau khi ap dung
bién phép xir Iy dugc ba tuan. Hiéu qua giam bénh dugc tinh toan
theo cong thirc cia W.S. Abbott (1987) [16] dua trén ty 1¢ nhiém
bénh cua hai nhom déi twong: nhom ddi chimg va nhom thi nghiém.
Cong thire cu thé nhu sau:

Ty 18 kiém soat bénh (%)=[(C-T)/C] x 100

trong d6: C: ty 1¢ nhiém bénh trén tong sb cdy trong nhom doi
chung; T: ty 1€ nhiém bénh trén tong so cdy trong nhom thi nghiém.

S6 liéu vé cic dac diém sinh truong cua cdy (su nay mim cua
hat, chiéu dai mam chiéu dai r& mam, chi sb stc sdng, chidu dai
chdi, chidu dai ré, trong luong chdi tuoi, trong lwong chdi kho,
trong luong ré tuoi va trong luong ré kho) dugc ghi nhan 45 ngay
sau khi cdy. Mirc do gy hai ciia bénh va chi s6 phan trim bénh
(PDI) dugc tinh theo QCVN 01-38:2010/BNNPTNT nhu dudi day:

PDI = [(n +3n,+5n+7n+9n,)/(NxK)] x 100

trong do: n,, n,..., n, lan luot 1a 56 14 bj bénh & céc cAp bénh; N 1a
tong so 14 dleu tra; K 1 cap bénh cao nhat quan sat dugc.

2.6. Xdc dinh ham luong chit diép luc

Ham luong chat diép luc (chlorophyll) va carotenoid dugc xac
dinh theo phwong phap cua J. Hiscox va cs (1979) [17]. Trong
phuong phap ndy, I g mau 1d ca chua twoi dugc cat thanh timg doan
nho, nghién bing chay va 001 st trong 100 ml dung dich axeton
80% (v/v) va sau do log qua glay loc Whatmz}n No. 1. M4t d9 quang
cua dich loc dugc do bang mdy do quang phd ¢ bude song 470, 649
va 665 nm. Nong do chlorophyll va Carotenoid trong cdc mau 14
dugc tinh toan bang cong thirc ctia O.H. Hansen va cs (1978) [18]
dudi day:

Chlorophyll (a)/g mau=11,63x0D,  -2,39xOD,,

Chlorophyll (b)/g mdu=20,11x0OD,,, +5,18x0D,

Chlorophyll (a+b)/g mau=6,45x0D sosamT17,712X0D g

Carotenoid (mg/g mau troi)=1000x0OD o™ 1:82%Ca-85,02xCb/198

trong do: Ca: ndng do chlorophyll (a); Cb: ndng do chlorophyll (b).



2.7. Phwong phdp xit Iy sé liéu

Céc s6 liéu thi nghiém duoc phén tich trong Statistix 8.1 va MS
Excel 365. Céc thi nghi¢m dugc tién hanh hoan toan ngﬁu nhién voi
ba lan ldp lai. Céc gia tri trung binh duoc tinh toan bing phan mém
ANOVA va kiém tra sy khac biét bang cach sir dung LSD (p<0,05).
Phan tich tuong quan dugc thuc hién trong MS Excel 365. Két qua
duoc biéu thi bﬁng trung binh + d¢ léch chuan.

3. Két qua va ban luan

3.1. Anh htro‘ng ctia viéc si dung riéng le va két hop vi khudn
PSB31 vadich chiét tir cii gung lén sw phat trién sginam A. solani
trong diéu ki¢n phong thi nghi¢m

Céc két qua thu thap duoc tir nghién ctru vé kha ning tuong
thich giira chung vi khudn PSB31 véi GPE cho thay, GPE ¢ céc
nong do khac nhau (10%, 15% va 20%) khong anh huong dén su
sinh truong va phét trién cta ching vi khuan PSB31.

Két qua nghién ciru anh huong ciia viée sir dung riéng 16 va két
hop vi khuan PSB31 va GPE lén su phét trién soi ndm A. solani
trong diéu kién phong thi nghiém dugc minh hoa trong anh 1 va
bang 1. S liéu cho thay kha ning d6i khang cao ctia ching vi khudn
PSB31 dbi véi ndm A. solani trong diéu kién in vitro (ty 1é tc ché
su phat trién soi ndm 1a 46,9%). Dac biét 1a viée ap dung két hop
chang vi khudn PSB31 va GPE cho két qua tot hon trong viée tic
ché su phat trién cta soi nim A. solani, ty 1€ uc ché tang trudng sgi
nam cao nhét (65,4%) so véi dbi chimg khong dugc xir Iy bang vi
khuan va GPE. Viéc 4p dung GPE riéng 16 ciing cho thiy s (ic ché
ting truong sgi nam cuia A. solani 13 44,4% (bang 1).

Ching vi khuan PSB31 (dinh danh i ching Bacillus sp.
IMAU61039) dugc phén Iap tir dit ving r& cdy ca chua c6 kha ning
hoa tan [an da dugc thu nghiém khang lai nim 4. solani, dé xac dinh
va mo ta cdc chung phén 1ap dbi chimg sinh hoc ¢6 trién vong. Két
qué nghién ctru cho thay, chung vi khuan PSB31 véi céc hoat dong
phan giai lan ¢6 hoat tinh dbi khang khang lai nAm A. solani. Su

. —
Hinh 1. (Pc ché sw phat trién cla soi nAm A. solani trong diéu kién phong thi
nghiém cta dich chiét tir ci gieng. (A) vi khuén PSB31 (B) va két hop ca vi khuén
PSB31 véi dich chiét tir cti girng (C) so voi ddi chirng (D).
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Bang 1. Anh hwéng clia vi khuan PSB31 va dich chiét tir cti glrng dén kha ning
{rc ché sw phat trién ciia s¢i ndm A. solani.

Puong kinh hé sgindm gdy Ty I¢ irc ché sw phat trién ciia soi

Thi nghiém

bénh (cm) ném so véi ddi ching (%)
Vikhuin PSB31  43+0,12% 46,9
Vi khudn
PSB31+Dich chiét  2,8+0,22¢ 654
tlr cu gling
D}ch chit tir cu 454021 14
gimg
Péi chimg 8,1:0,31° 0,0

aCac gia tri trong cung mot cot c6 cung (cac) chir cai khéng khac biét
dang ké& nhw da xac dinh béng thir nghiém LSD (p=0,01).

{ic ché tang truong sgi nam trong dng nghiém 13 46,9% so véi doi
chimg. Hiéu qua tre ché cua loai Pseudomonas va Bacillus khang
lai ndm A. solani c6 thé 1a do su ton tai ctia céc chét khang sinh nhu
surfactin, bacilloycin, zwittermycin A, pyoluteorin, pyrrolnitrin,
pyocyanin, iturin va 2,4-diacetylphloroglucinol [19]. Nhimng chat
khang sinh nay c6 the {ic ché sy phit trién ciia nim bang cach nhim
Vao cac qua trinh té bao cua chung [20] Céc chat khang sinh ¢
nguon gdc tir vi khudn ving ré cung cdp sy thay thé bén vimg va
than thién voi moi truong cho thude diét ndm tong hop. Cac hop
chat nay c6 kha nang dugc tao ra thong qua sy sinh truong va phat
trién cua vi khuan trong ving ré, va gay kich thich sinh hoc dén su
phat trién cta thuc vat, mang lai kha nang phong v¢, khang lai cac
mam bénh thuc vat.

Két qua cua nghién ctru nay cho thiy xu Iy bing GPE dat dugc
sur Gic ché soi ndm 44,4%, chimg to day 1a hop chat hiéu qua dé kiém
s04t ndm A. solani. Cac chiét xuét tir cac loai thuc vat khac nhu A.
indica, A. sativum, P. lysterophorus va D. stramonium ciing duoc
b4o co co kha ning tre ché ndm A. solani [21]. Ngoai ra, mot sd
nghién ciru khac phat hién GPE c6 dic tinh khang khuan phd rong
va hoat dong nhu thudc diét ném, béng cach ngan chan sy hinh
thanh va nay mam bao tir, cling nhu lam bién dang soi nim cua
céc loai vi khuan gay bénh thyc vat khac nhau [21], chéng han nhu
Fusarium oxysporum, Botrytis cinerea [22], Alternaria alternata
[23], Fusarium solani [24]. Ngoai ra, két qua nghién ctru cua ching
t6i cho thdy su két hop cta GPE va vi khuan PSB31, thé hién hiéu
qua trc ché ndm A. solani cao hon so véi viée chi sir dung vi khuan
PSB31 hodc GPE. Két qua nay phui hop vé6i nghién ciru ciia S.
Hyder va cs [25], cho thay su két hop cua chiét xuat bt gimg voi
vi khuan Bacillus cereus Gb-T23 va Pseudomonas fluorescens Ft-
G43 duy tri sy e ché ndm so voi chi sir dung chiét xudt bot gimg,
trong khi su két hop cta hop chat nay véi Bacillus subtilis Hyd-01F,
Hyd-13Z va Pseudomonas putida St-149D, da ching t6 kha nang
khang nim tang 1én. Dc tinh khang khuén va tic ché cta céc chat
chiét xuat tir thuc vat, chéng han nhu chiét xuat bot gung, la chu aé
ctia nhidu nghién ctru chimg minh tiém nang cta chung trong viéc
quén Iy sau bénh va mam bénh. Mot s6 béo céo da chiing minh viéc
st dung dong thoi hai tac nhan nay c6 kha nang khai thac cac twong
tac hiép dong, hodc bo sung ciia chung dé quan 1y hiéu qué céc bénh
ndm trén cdy trong [26].
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3.2. Danh gia anh hwong ciia ching vi khudn PSB31 dén
khd niing nay mam va sirc song ciia hat ca chua trong diéu ki¢n
phong thi nghiém

Két qua cho thdy tic nhan vi khuan PSB31 d4 cai thién kha
ning ndy mam ciia hat ca chua (86,23+2,15%) so véi déi chimg
(77,12£1,27%). Hon nira, ching vi khuan PSB31 ciing céi thién
déng ké chiéu dai mdm (9,31£0,76 cm) va chiéu dai ré mim
(3,1240,32 cm) ¢ cdy giong ca chua so v6i déi chimg (chiéu dai
mim va ré mam dugc ghi nhén lan luot 1a 7,68+0,27 va 2,1340,21
cm). Su gia ting dang ké vé chi sd sirc séng cta cdy con ciing dugc
ghi nhan cho cdy dugc xtr 1y v6i vi khuan PSB31 so v6i cdy trong
thi nghiém ddi chimg (bang 2).

riéng 1¢ va két hop voi GPE di cai thién dang ké kha ning nay
méam cua hat. Ty 1€ nay mam cua hat t6i da dugc ghi nhin trong
t6 hop vi khuan PSB31+GPE (93,54+2,25%) so véi ddi chimg 4m
(72,712,23%) va dbi chimg dwong (90,23+2,14%). Viée xir Iy hat
giong riéng 1¢ bang GPE hodc vi khuan PSB31 cho ty 1é nay mam
cua hat 1an luot 1a 78,15+3,11% va 88,23+1,31% khi ¢ su hién
dién cta nim A. solani. Pang luu y 1a ty 1¢ phan trdm bénh 1a t6i
thiéu ciing duoc quan sat thiy trong thi nghiém sir dung vi khuin
PSB31+GPE (13,51+1,23%), cao hon trong dbi chimg st dung
thubc diét ndm Antracol (18,27+1,14%).

Bang 3. Anh hwéng clia vi khuan PSB31 va dich chiét tir cl girng dén kha ning
trc ché bénh bac l4 sém va cai thién sw phat trién ciia cay ca chua.

Bang 2. Anh hwéng cla vi khudn PSB31 dén céc tinh trang chét lwong hat p— Tyl¢ndymim Ty 1¢ micbénh EB  Tj I kiém soat bénh EB
gibéng ca chua trong diéu kién phong thi nghiém. 1 nghiem (%) (%) (%)
X X 2 2 i khud +A. i +1.3]b + 1950
— Tyléhatniy Chidudai  Chidudaird  Chisb sire séng Vi kh“anypsm [+A. solan BB WTELY %1
1 nghicm mam (%) mim (cm) mim (cm) ciia céy con Dich chiét tir cu gimg +4. solani ~ 78,15+3,11¢ 3031£1,25° 50,52
PP sig X LGPEL . 19958 L1
;(;x]glvm vi khuan 862342,15" 9314076 3124032 10718 Vlykhuan PSB31+GPE+A. solani  93,54+2,25 13,51£1,23 7181
Dfichimg duong (Antracol) 902342140 1827+114° 6321
Dai chimg 77,12£1,27* 7,68+0,270  2,13£0,21* 756,5 Béi chimg m (Nute) 071223 61724134 00

aCac gia tri trong cung mét cdt cé cung (cac) chi cai khdng khac biét
dang k& nhu da xac dinh bang th&r nghiém LSD (p=0,01).

Trong diéu kién in vitro, két qua nghién ctru ndy cho thay hat
glong dugc phu bing vi khuan PSB31 tang cudng khd nang ndy
mam cua hat va cac chi s ting truong khac. Céc két qua twong tu
dugc cong b6 & cdy ca chua [27] va cac cdy rau khac [28]. Hat nay
mam phu thudc vao didu kién moi truong va sy cin bing giita ty 16
axit abscisic/gibberellin dé thiic ddy qua trinh pha v& trang thai ngu.
Theo nhidu nghién ctu, viéc st dung PGPR tao diéu kién thuan loi
cho sy nay mam cta hat va sy phat trién cua cy con, c() thé la do
su tong hop axit gibberellic [28]. Tuy nhién, hat nay mam rat dé b
ton thwong trude cac yéu t song va khong song, bao gorn ca nhiém
mam bénh [29]. Hon nita, nghién ctru nay cho thdy, viéc ap dung
PGPR két hop véi GPE lam ting kha ning nay mam cta hat ci chua
khi c6 mam bénh thyc vat, va quan Iy hiéu qua bénh EB cua ca chua
trong thir nghi¢m trong chau.

3.3. Thit nghi¢m chiing vi khuin PSB31 va chiét xudt tir cii
gung (GPE) trong viéc kiém sodt bénh bac la sém (EB) va kich
thich ting truong thuc vt

Tac dung riéng le va t0 hop giira chung vi khuan PSB31 va
GPE d6i v6i sy nay mam cua hat, (ic ché bénh EB va thiic day tang
truong & cdy ca chua dugc kiém tra voi sy tuong tic voi ndm 4.
solani Tr1 trong chau ¢ diéu kién vuon wvom. Két qua cho théy, hat
ca chua dugc xir Iy bang vi khudn PSB31 riéng 1¢ va két hop voi
GPE cho thay céc hiéu qua khac nhau trong trc ché bénh EB va sy
ndy mam ciia hat nhu dugc trinh bay trong bang 3.

S6 lidu trong bang 3 cho thdy, hat dwgc xir Iy bang t6 hop vi
khuan PSB31+GPE cho ty 1¢ tic ché bénh cao nhat 1a 77,81%, trong
khi phan (g riéng 1¢ ctia vi khuan PSB31 va GPE cho thay ty 1¢
tre ché bénh lan luogt 1a 56,71% va 50,52% va kém hiu qua hon
dbi chimg duong sir dung thudc Antracol (68,21%). Trong truong
hop hat ca chua nay mam, chung vi khuin PSB31 duoc thir nghiém
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aCac gia tri trong cung moét cdt cé cung (cac) chir cai khong khac biét
dang ké nhu da xac dinh bang th&r nghiém LSD (p=0,01).

Thém vao d6, két qua nghién ctru ciing cho thiy chung vi khuan
PSB31 riéng 1¢ va két hop voi GPE déu anh huong dang ké dén céc
thong so tang trudng clia cdy khi c6 mit ciia ndm gy bénh A. solani
(bang 4). Trong céc thi nghiém dugc tién hanh, to hop vi khuan
PSB31va GPE gitp tang nhiéu nhat chidu dai chdi (139,57+1,27
cm), trong khi thi nghiém chi sir dung GPE gié tri tang chiéu dai
chdi dwgc ghi nhan 1a 111,34+1,47 cm. Trong truong hop chiéu
dai 1, t hop vi khuan PSB31+GPE ciing gitp tang dang ké chiéu
dai ré (22,79+1,16 cm) so v&i cac thi nghiém chi sir dung chiing vi
khudn hodc GPE trong d6 chiéu dai ré dwgc ghi nhan lan luot 1a
18,76+1,32 cm va 15,32+2,13 cm.

Bang 4. Anh hwéng vi khuan PSB31 va dich chiét tir cii girng dén kha ning
tang trwdng thwe vat trong didu kién veon wom.

o Chibudai  Chibudai  Khdilwng  Khdilwng  Khdilwong  Khbilugng
gt chbi(em)  ré(em)  chditwoi(p) chbikhd(g) rétwi(y)  réknd(g
p— .

X‘L‘mm} 1421135 187651305 2098240,11F  2878:025%  27620,15%  1,12£006°

Dichchidt s ci 3147 3L IU3ELT? B9ILI00 232021 108009

glmg+4. solani

Vi khudn PSB31 + dich

chidtthoigmgtd  OSTEIZE MLLIE 290136 31D 3ST0IT 1524014

solani

Boi ching duon B2 WL RS BT 30005 138020

(Antracol)

Blichingim(mude) 10081215 1028+134 13823178 16832123  178£012  086:005

aCac gia tri trong cung moét cdt cé cung (cac) chir cai khong khac biét
dang ké nhu da xac dinh bang th&r nghiém LSD (p=0,01).

Két qua thi nghiém ciing cho thdy trong qué trinh kiém soat
nam A. solani, cdy ca chua dugc xtr Iy chi bang ching vi khuan
PSB31 hodc GPE c6 gidm vé khoi lugng cua ré va choi (bang 4).



Khéi luong chdi twoi va kho t6i da (Ian luot 14 229,12+1,36 va
37,78+1,23 g) duoc ghi nhan ¢ nhimg cdy ca chua dwgc xtr Iy bang
cach str dung két hop vi khuén PSB31 va GPE vdi sy ¢6 mit cua
A. solani. Xu hudéng twong ty cling dugc quan sat cho truong hop
khoi lwong ré twoi va kho. Tat ca cac phuong phap xur 1y déu cai
thién hai chi s6 nay so v6i ddi chimg 4m va ddi chimg duong (bang
4). Trong d6, cdy ca chua lay nhiém nam 4. solani dugc xir Iy bang
t0 hop vi khuan PSB31 va GPE di lam tang dang ké khéi luong ré
tuoi (1,79 g) va khi luong r& kho (0,66 g) so voi cc cdy bi giy
nhiém A4. solani (d6i chimg).

Ngoai ra, ty 1é mdc bénh giam dwoc ghi nhan trong st dung
PGPR+GPE so vdi xir Iy bang hoa chat cho thdy tac dung hiép
dong ciia cac tac nhan kiém soat sinh hoc va céc san pham thuc
vat. Cac két qua nay tuong tu voi két qua cta P. Latha va cs [19],
trong d6 hdn hop dua trén chiét xuat 1a cdy Zimmu (cdy lai giir
hanh tdy va t61) va PGPR da lam giam 18% mirc d gay hai cua
bénh so v6i dbi chimg, dong thoi cuing cdi thién kha nang nay mam
cua hat va nang sut qua. Mot sb bao cao khdc cling cho thdy, st
dung cdc tap doan vi sinh vat, bao gdm cac PGPR thich hop, din
dén giam ty 1¢ mic bénh thong qua tic dung hiép dong [30], bén
canh d6, didu nay c6 thé ¢ loi khi xir ly nhiéu bénh thue vt [19].

Ngoai viéc kich thich kha nang phong vé khang lai bénh EB,
tit ca cdc phuwong phap xur ly con thue day su phat trién cua cdy,
trong do viéc dp dung t6 hop vi khuén véi GPE thu dugc két qua
tot nhat vé chiéu dai chdi va ré ciing nhu trong lugng kho va tuoi
ctia ching. Tuy nhién, mac dii viéc sir dung thudc diét nim & lidu
lugng khuyén nghi, gitip kiém soat bénh hiéu qua, nhung lai gay
ra rii ro cho stc khoe con nguoi, kha ning khang thudc va tic
dong dén moi truong s& 1a nhitmg van dé tiém an. Sy két hop cua
cac tac nhan kiém soat sinh hoc v6i thude trir sdu tong hop vira co
thé lam giam nguy co xuat hién tinh khang thudc trir su, vira cai
thi¢n kha nang kiém soat dich bénh so vdi viée ap dung ting tac
nhan kiém sodt sinh hoc [31]. Nhidu nghién ciru khac nhau da chi
ra rang, su két hop giira cac tac nhan phong trir sinh hoc v6i thude
diét ndm ¢4 hiéu qua hon so voi cac phuong phap diéu tri don
1. Vidy, S. Xu va cs (2022) [32] da bao cdo rang, viéc su dung
ddng thoi difenoconazole véi B. amyloliquefaciens di 1am ting
hiéu qua hiép déng cta thudc diét nAm khang lai bénh héo do nim
Fusarium. Do d6, viéc phat trién cac chién luoc kiém sodt sinh hoc
bing PGPR cﬁn ¢ ca tiém nang kiém sodt sinh hoc va thuc day
ting truong dé dam bao tinh bén viing cua cdy trong, ching han
nhu ca chua.

3.4. Ham lwgng chit diép luc

Cac sic to quang hop bi giam dang ké & nhiing cy bi nhiém
ndm A. solani (hinh 2). Tét ca cac phuong phap xir 1y vi khuan
riéng 1é va két hop voi GPE di cai thién dang ké ham luong chat
diép luc (chlorophyll) va carotenoids. Trong truong hop c6 ham
lugng cht diép luc a, cay bi nhiém nam A. solani dugc xir ly voi t6
hop vi khuan+GPE (T3) d lam ting dang ké ham luong chét diép
luc a (29,85 mg/g khéi luong tuoi), trong khi tit ca cic phuong
phap xt Iy khac bao gom ca viéc st dung vi khuan PSB31 (T1) va
GPE (T2) cho thdy it hiéu qua hon trong viéc ting ham luong chat
diép luc a so v6i dbi chimg duong (T4) (hinh 2A). Tuong ty, trong
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truong hop chat diép luc b (hinh 2B), chét diép luc tong s6 (hinh
2C) va carotenoid (hinh 2D), cdy bi nhiém ndm A. solani dugc xit
Iy bang cach két hop vi khuan PSB31 + GPE (T3) ci thién déng
ké ham lugng cac sic td quang hop so Vorl céac phuong phap xt Iy
khac (Tl T2 va T4). Mit khéc, céc sic to quang hop dugc quan
sat thiy thap hon dang ké & nhitng cay bi nhiém A. solani (T5).

(A) (B)
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T1 T2 T3 T4 TS
Thi nghiém

(©) (D)

(mg/g khdi luong tuor)
Ham lwgng Carotenoids
(mg/g khoi lugng turoi)

Téng ham Leong Chlorophyl]

T1 T2 T3 T4 TS5
Thi nghiém

T1 T2 T3 T4 TS
Thi nghiém

Hinh 2. Anh hwong clia vi khudn PSB31 va dich chiét tir ct girng dén ham
lwong chlorophylla (A), chlorophyll b (B), téng sé chlorophyll (C) va carotenoid
(D) trong Ia cay ca chua véi sw c6 mit ciia ndm A. solani. Cac cot véi cac ky
tw khac nhau cho thay su khac biét cé y nghia (p<0,05) (thcr nghiém LSD). T1=Vi
khuan PSB31+A. solani; T2=GPE+A. solani; T3=Vi khuin PSB31+GPE+A. solani:
T4=Antracol (Déi chirng dwong); T5=chi lay nhiém ném A. solani (Déi chiing am).

Tét ca cac bd phan trén mat dat cua cdy ca chua déu co thé bi
EB lam hai. Do di¢n tich 14 khong du, su oxy hoa tdng nhanh va sy
gia ting hoat dong ciia cac enzyme phan huy chét diép luc trong
diéu kién nhiém bénh, cay khong thé hap thy 4nh sang, lam cham
toc do quang hop [33]. Didu ndy duoc quan sat thiy trong hinh
2, khi chat diép luc (A, B) va carotenoids giam manh. Tuy nhién,
nhiing cdy bi nhiém nam Alternaria duge xir 1y bang PGPR don 1é
va két hop voi GPE cho thiy su gia ting chit diép luc A, B, tong
chat diép luc va carotenoid so voi phuong phap xu ly bf?mg thude
diét ndm (Antracol). Tuong tu nhu vy, Z.A. Awan va cs (2022)
[34] d4 béo cdo tic dong twong tac cia B. subtilis voi cac chét
dinh dudng thyc vat mang lai sirc dé khang ¢ cdy ca chua bj nhiém
bénh khang lai EB bfing cach thay d6i ham luong chat diép luc,
carotenoids va phenolics Diéu nay c6 thé 1 do vai tro cua PGPR
trong qua trinh ¢6 dinh N, cung v6i xu hudng san xut TAA va
chuyén hoa photphat [35].

4. Két luan

Nghién cuu nay cung cap bing chimg cho thay, vi khuan
PSB31 twong thich va tc ché hiéu qua sy phat trién cia ndm A.
solani. Sy két hop gitra chung PSB31 v6i GPE ngan chan bénh
EB va cai thién su phat trién ciia cdy ca chua. Do d6, dua trén cic
thtr nghiém in vitro va trong chau, sy két hop clia vi khuan PSB31
v6i GPE 1a mot giai phap thay thé day hira hen dé kiém soat bénh
EB ¢ ca chua.
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