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TOM TAT
Hién nay tinh trang hdn hdn dang ngdy cang dnh huéng tdi hoat déng sén
xudt tréng trot & nhigu nudc trén thé gici. Nhiéu gidi phdp dé dwoc nghién
ctru va trién khai, bao gém huwdng st dung cdc ching vi khuén dét cé khé

Théng tin chung: ndng tdng tinh chiu han cho cdy trdng trong diéu kién thiéu nuwdc. Tir méu
Ngay nhdn bai: 12/01/2026 dat thu duwoc & tinh Bék Lék, 12 ching vi khudn dd duwoc sang loc cé khé
Ngay phadn bién: 03/03/2026 ndng sinh trréng tét trén méi trudng cé dp sudt thdm théu cao. Cdc ching

Ngady quyét dinh ddng: 01/04/2026  nay dwoc ddnh gid in vitro cdc dédc diém sinh héa lién quan dén khé ndng
kich thich sinh trudng cdy tréng. Bén canh dé, ddnh gid tdc déng cia cdc
chung dén s sinh truwdng cua cdy cic thi chon loc dwoc 3 ching lam téng
cdc chi tiéu sinh trwrdng gém khéi lugng twoi va khé, chiéu dai thdn va ré so
vdi déi chirng trong diéu kién twdi di nwdc. Cdc ching nay ciing dé duoc
chirng minh c6 khé néng tdng tinh chiu han cho cdy clc trong diéu kién thiéu
nwdc va giup cdy tdi phuc hbi hoan toan khi dwoc twdi nudc bé sung. Pinh

Tir khéa: danh phén t& xdc dinh 03 chiing nay Id Psychrobacillus sp. S7, Lysinibacillus
Lysinibacillus sp., sp. C1 va Lysinibacillus sp. C4. K&t qud nghién ctru cho thdy, ddy la cdc ching
Psychrobacillus sp., stress han, vi khud@n tiém ndng cho hwéng nghién ctru phdt trién cdc ché phdm sinh hoc
vi khudén chiu han. hé tro' cdy trong trong diéu kién stress han.

ABSTRACT

Currently, drought stress is increasingly affecting crop production in many
countries worldwide. Different strategies have been investigated and
implemented, including the application of soil bacterial strains capable of
enhancing plant drought tolerance under water-deficit conditions. From soil
samples collected in Ddk Lik province, twelve bacterial strains were screened
for their ability to grow well under high osmotic pressure conditions. These

Keywords: strains were evaluated in vitro for biochemical traits associated with plant
Drought stress, drought-tolerant growth-promoting potential. In addition, evaluating the effects of the twelve
bacteria, Lysinibacillus sp., bacterial strains on the growth of Chrysanthemum plants showed that three
Psychrobacillus sp. strains significantly enhanced plant growth including fresh and dry weight,

shoot and root length under well-watered conditions. These strains were also
demonstrated to improve drought tolerance in Chrysanthemum under
water-limited conditions and plant recovery upon re-watering. Molecular
identification revealed that the three selected strains belonged to
Psychrobacillus sp. S7, Lysinibacillus sp. C1, and Lysinibacillus sp. C4. Overall,
the results indicate that these bacterial strains are promising candidates for
the development of bioinoculants that apply under drought stress conditions.
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1. DAT VAN DE

Hién nay, tinh trang han han dang dién ra
ngay cang nhiéu va nghiém trong trén toan thé
gidi do tdc dong cla bién déi khi hau. Theo T6
chirc Khi twong Thé gidi (WMO), tan suit va
thoi gian cla cdc dot han han d3 tang 29% ké
tlr nam 2000 [1]. Tinh trang nay da anh hudng
nghiém trong dén san xuat ndng nghiép va nén
kinh té€ toan cau. Theo bdo cdo cta Céng wdc
Lién Hop Qudc vé chéng sa mac héa (UNCCD)
nam 2022, han han gy thiét hai kinh té€ 1én dén
hang tram ty USD trén toan thé gi¢i va anh
huwéng truc ti€p d&n khoang 55 triéu nguwdi moi
nam [2]. Trong linh virc ndng nghiép, cay trong
la d6i twong chiu anh huéng truc tiép va
nghiém trong nhat cda han han. Sy tang nhiét
do va giam lwgng mua lam suy giam luong
nudc cé san trong dat, din dén tinh trang mat
nwdc kéo dai & thuc vat. Stress han ¢ thé lam
gidn doan qua trinh trao d&i chat, kim hdm sinh
truvdng va phat trién cla cay trong, tir do6 lam
suy giam ndng suat va dan dén thiét hai kinh t&
nang né [3]. Truwdc thich thirc nay, nhiéu giai
phap d3 dugc dé ra nham tang kha nang thich
nghi cla cay trong vdi diéu kién khd han, bao
gém cac bién phdp tudi tiét kiém nudc,
phuong phép lai tao truyén théng va rng dung
ky thuat di truyén dé tao ra cac cy chuyén gen
chiu han. Tuy nhién, nhitng phuong phap nay
doi hoi thoi gian, k§ thuat va chi phi cao, kho
(rng dung réng rai trong thuc té€ [4]. Trong khi
d6, viéc sir dung vi khudn vung ré
(rhizobacteria), déc biét 1a nhém vi khuan cé
kha nang tang tinh chiu han cta cdy tréng,
duoc xem 1a mot huwéng tiép can bén virng va
hiéu qua [5]. Nhédm vi khudn ndy c6 kha nidng
tadng cudng strc chéng chiu han cha cay trong
théng qua nhiéu co ché sinh ly va phan tl, bao
goém san xuat cac polysaccharid ngoai bao (EPS),
phytohormon, enzyme 1-aminocyclopropane-
1-carboxylate (ACC) deaminase, cic hgp chat
dé bay hoi, khd nang c6 dinh dam, hoa tan
phosphate kho tan, san sinh siderophore, chat
chéng oxy hod, diéu hoa biéu hién gen phan
(rng vdi stress hay thay déi hinh thairé [6, 7].

O Viét Nam, tinh trang han han dang dién

bién ngay cang phitrc tap. Vung Tay Nguyén,
Nam Trung Bd va Dong bang sdng Clru Long 13
nhitng vung chiu dnh hudng ndng né nhat tir
han han, v&i cdc hé qua bao gém xam nhap
man, thi€u nwdc sach va gidm nang suat cac cay
trong chd luc nhu Ga, ca phé [8, 9]. Trudc tinh
trang nay, viéc &rng dung cac ching vi khudn
vung ré 1a phuong phéap cap thiét, an toan va
hiéu qua. D& phu hop véi diéu kién néng hoa
thé nhudng cla Viét Nam, nghién ciru d3 lua
chon phan 1ap vi khudn vung ré tir cdc mau dat
thu thap xung quanh ré cay trong tai vung khoé
han tinh B3k Lak, nham tim ra céc ching c6 kha
nang tang tinh chiu han cho cay trong. Két qua
cla nghién cru 1a co s& quan trong dé (ng
dung va phat trién cac ch& pham sinh hoc gitp
tang kha ndng chiu han cho cdy tréng trong
twong lai.

2. PHUONG PHAP NGHIEN CUU

2.1. Vatliéu nghién ctiru

- MAu dat dwoc thu thap xung quanh vung ré
cla cdy sau riéng (vi tri: 13°03’37N”109°02’18E”)
va cay ca phé (vi tri: 12°54’56N"’109°26’56E") tai
tinh Dk Lak.

- Cay clc str dung trong nghién clru la cay giam
cat tir cdy me giébng Cam Itra (Chrysanthemum
sp.- cay giéng nudi cdy mo) va cd kich thudc déng
déu védi chiéu cao 4-5 cm, ré dai 1 cm.

2.2. Phuong phap nghién ctiru
2.2.1. Phén Idp va sang loc vi khuén viing ré cé
kha ndng sinh trud'ng trén méi trwdrng cé bé
sung Polyethylene Glycol 6000

DE phan 13p cac chldng vi khuan c6 kha ndng
sinh truwdng trong diéu kién 4dp suat thdm thau
cao, mau dat dwoc pha lodng va cay trai trén
méi truong LB (tryptone 10 g/l, yeast extract 5
g/, NaCl 10 g/, agar 20 g/I, pH=7) c6 b6 sung
Polyethylene Glycol (PEG) 6.000 véi néng do
15%. Cu thé, 1 g mau dat dugc pha lodng trong
100 ml dung dich NaCl 0,85% (1072) va Iac déu
dén khi déng nhat. Chuyén 1 ml dich pha lodng
trén sang 9 ml dung dich NaCl 0,85% va tiép tuc
I3p lai dén khi dat hé s6 pha lodng 107. Sau d4,
dich pha loang thu dwogc dwoc lam giau trong
mdi trudng LB léng bd sung 15% PEG 6000
trong 24 gi®. Cdy trai 100 pl dich 1am giau Ién
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mdi truong thach LB chira 15% PEG 6000 va U
@ 30°C dén khi xuat hién khuan lac. Cac khuan
lac dugc lam thudn dé tiép tuc danh gid. Cac
chdng vi khudn phan 1ap duoc ki hiéu lan lvot
13 Sva C. P& lya chon ching cé kha ndng sinh
trudng t6t, cadc chdng thu duoc ti€p tuc duoc
danh gid kha ndng tang sinh khdi trong moi
trwdng bd sung PEG 6.000 v&i néng d6 20%. Cu
thé, sau khi nudi tdng sinh khuan lac don cla
cac chung trong méi trwong LB léng & 30°C
trong 24 gi®, dich khuan duwogc bé sung theo ty
|& 1:100 vao cac céng thirc mdi truong: LB (d6i
chirng) va LB + 20% PEG 6000 (thi nghiém). Cac
binh thi nghiém tiép tuc dugc nudi lac trong 48
gio, & 30°C, 1ac 150 vong/phut. Sau d96, thu 1,5
ml dich nudi tir mdi binh thi nghiém dé ly tam,
loai bo dich néi. Phan sinh khai con lai duoc sdy
& diéu kién 60°C tir 3 - 4 ngay dén khéi lvong
khong déi, sau d6 dwoc can dé xac dinh khai
lwgng sinh khéi khd - KLSK (mg/ml). Thi nghiém
duwoc 13p lai 3 [an trén moi ching.

2.2.2. Ddnh gia cdc didc diém héa sinh cia
ching vi khudn thé hién tiém ndng kich thich
sinh trwdng & cdy tréng

Céc ching vi khuan s6éng duogc trong moi
trudng ap suat thdm thau cao tiép tuc duogc
danh gid cac d3c diém hod sinh lién quan tdi kha
nang kich thich sinh trwdng cay tréng, bao gom:
kha n3ng téng hop IAA, c6 dinh dam, phan giai
phosphate kho tan va san sinh siderophore.

Kha ndng téng hop IAA dugc khdo sat dya
trén phuong phap so mau thuéc thir Salkowski
[10]. Kha ndng cd dinh dam cua céc chdng vi
khuan chon loc duwgc danh gid theo phuong
phdp cla Ddbereiner (1995) trén mdi trwong
Ashby va nudi & diéu kién 35°C trong 48 gid
[11]. Chang vi khudn nao cé thé sinh truwdng
dugc & trén méi trwdng nay la cé khd nang cd
dinh dam.

Kha nang phéan giai phosphate kho tan duoc
thuc hién bang viéc ching vi khuan dwoc cay
cham diém trén moi trudng Pikovskaya va nudi
@ 37°C trong 5 ngay [12]. Chang c6 kha nang
phan giai phosphate khé tan sé& tao vong phan
giai mau trang xung quanh khuan lac.

Khd nang san sinh siderophore cula céc

chdng vi khuan duogc tién hanh theo phuong
phap cla Lynne va céng sy (2011) [13]. Cac
chdng vi khudn duogc nudi 1dng trong moi
trudng LB, sau 24 gi® tién hanh ciy ria dich
khuan 1én méitrwdng Chrome Azurol S (CAS) va
nudi & 35-36 °C trong 24 gio [14]. Chidng c6 kha
nang san sinh siderophore s& lam xudt hién
vung ddi mau tlr xanh sang vang cam xung
quanh khuan lac, cho thay su hap thu sét.
2.2.3. Ddnh gid kha ndng kich thich sinh
trwd'ng trén cdy cuc cua cdc ching chon loc
Kha nang kich thich sinh trudng cay trong
cla cac chung chon loc dwgc thyc hién trén cay
clc theo phuong phap cta Tam va cong su
(2024) 6 cai tién [15]. DE danh gia khd nang
kich thich sinh trwdng cla cac chdng chon loc
dén cay cuc, chung vi khuan duoc nudi tidng
sinh khdi, b6 sung vao dat trong qud trinh trong
va danh gid sau 4 tuan. Dat st dung trong thi
nghiém dugc phdi tron vai ty 18 1 dat : 1 xo dira,
va duoc hap khir trung trwdc. Moi bau cdy chira
200 g hon hop dat. Thi nghiém gém 13 cong
thirc, trong dé cé 1 déi chirng va 12 cong thirc
chling vi khuan chon loc. Méi cong thirc duoc
thwe hién trén 20 cdy clc, bd tritrong 2 cay/bau.
Céac chdng vi khuan dwgc nudi khdi dong trong
moi truedng LB 1&dng, & téc d6 13c 150 vong/phut
trong 24 gid. Sau do, ti€p tuc nudi tdng sinh
dich khuan & cung diéu kién bang cach chuyén
sang moi truwong LB 1dng mdi véi ty 1é 1:100.
Dich nudi vi khudn s& dugc ly tdm & téc do
10.000 vong/ phut trong 10 phdt. Sinh khéi thu
duoc s& dugc pha lodng v&i nwdc dé dat gia tri
ODsoonm= 0,5. Dich vi khudn vd&i thé tich 2 ml
dwoc bé sung vao mdi bau cay. Vi khudn duoc
b6 sung vao cac bau cay thi nghiém 2 [an trong
4 tuan vao ngay 1 va 8. O cong thirc d6i chirng,
bau cay khdng b6 sung dich khuan. Sau 4 tuan,
ti€n hanh danh gia cac chi tiéu gébm: khéi lwvgng
tuoi cda cdy (mg), khéi lvgng khé cha cay (mg),
chiéu cao cay (cm), chiéu dai ré (cm). Céc chi
tiéu vé chiéu cao cay va chiéu dai ré duwoc thu
bang phan mém Imagel.
2.2.4. Bdnh gia kha nédng twong tdc véi cdy
tréng trong diéu kién han cia cdc ching vi
khudn tiém nédng
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D& danh gid tac ddng cha cdc ching vi khuan
tiém ndng dén kha ndng chiu han cla cay clc,
cay duoc trong va bé sung cac chung trong 2
tuan dau, sau d6 nglrng cung cap nwdc trong
15 ngay dé md phoéng diéu kién khd han. P4t
trong cay, cach chuan bi dich vi khuan duoc bé
tri nhu thi nghiém & phan 2.2.3. Thi nghiém
goém 4 coéng thirc, trong d6 cd 1 d6i chirng va 3
cong thirc chiing vi khuan tiém niang. Moi cong
thirc duoc thue hién trén 60 cdy cuc, bo tri
trong 2 cay/bau. Moi bau cay dugc bé sung 2
ml dich vi khudn (ODsoonm= 0,5) 2 lan vao tuan
1 va 2, vdi cong thirc dbi chirng thi khong bo
sung dich khu3n. Theo dai ty 1& cdy héo theo
thoi gian trong 15 ngay tinh tir thoi diém ngirng
tudi. Ty 1é cay héo (%) duoc xac dinh bang sd
cay biéu hién hinh thdi héo trén téng s6 cay
trong cong thirc (60 cay). Sau 15 ngay xt ly han,
cay cuc dugc tudi nudce trd lai trong 16 ngay dé
danh gid kha nang phuc héi cta cay. Cac chi tiéu
theo d&i bao gém: ty & cay phuc hoi (%), ty 1&
cay chét (%), hinh thai ciy va khéi luvgng cay
tuoi (mg). Trong d9, ty |& cdy phuc héiva ty |é
cay chét duoc xac dinh bang s& cay phuc hoi
hodc chét trén téng s6 cay thi nghiém cla moi
cong thirc (60 cay).

2.2.5. Binh danh phén tir cdc chung tiém nédng

Cac chdng vi khuan tiém ndng duoc dinh
danh bang cach phan tich trinh tw gen 16S rRNA.
DNA téng s6 cla cdc ching vi khuan duoc tach
chiét theo phuong phap cai tién cta Farhad va

cong su (2016) [16]. Trinh ty gen 16S rRNA
duwoc nhan 1én bang phan ¢rng PCR v&i cip moi:
27F  (5-AGAGTTTGATCCTGGCTCAG-3’) va
1492R (5'-GGTTACCTTGTTACGACTT-3’) & nhiét
dd gdn moi T = 53°C. Sdn pham PCR (1465 bp)
duagc tinh sach va gidi trinh ty tai cong ty 15t
BASE Singapore. K&t qua gidi trinh ty 16S
rRNA cla cac chang vi khudn tiém nang duoc
can trinh ty nhd phan mém Bioedit va so sdnh
trinh ty trén Genbank bang céng cu Blastn
(https://blast.ncbi.nlm.nih.gov/Blast.cgi).
2.2.6. Xtr ly sé liéu

SO liéu duwgc phan tich thong ké trén phan
mém Excel va GraphPad Prism 8.0. Trong d6, sw
sai khac gitra cac nghiém thirc dwoc xac dinh
bang phan tich phuong sai (ANOVA) dua trén
sw khac biét binh phwong nhé nhat (LSD) véi d6
tin cay p < 0,05.
3. KET QUA VA THAO LUAN
3.1. Sang loc cac chung vi khuan cé kha nang
sinh trwd'ng trén mdi trwdng c6 bd sung PEG
tir mau dat thu thap

TUr hai mau dat thu thap dwoc tai tinh Dak
Lak, nhém nghién ctru phan [ap dwoc 16 ching
vi khuan cé kha nang séng trén méi trwdng cé
bd sung 15% PEG 6000. Tiép tuc sang loc cac
ching trén moi truong chira 20% PEG 6.000,
nghién cru thu dugc 12 ching vi khuan cé kha
nang tang sinh khdi cao hon so v&i méi trwdng
khéng bd sung PEG 6000 (Hinh 1).

== LB
0,
40— LB + 20% PEG 6000
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£ 30+ 2589 2675 T

< 23.00 T - 23.04

3 it T
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g 20 '|‘ 11.46
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£ 10 a4 6.9 T 5.61 S04
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@ 0

S2 S3 S4 S6 S7 c1 c2 Cc3 Cc4 C5 Ccé c7

Céc chiing vi khuén chon loc

Hinh 1. Kha néng sinh trud'ng cla cac chiing vi khuan chon loc trén méi trwéng
¢6 ap suat tham thiu cao so véi modi trudrng thong thudng
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Cu thé, 12 chuing chon loc 13 cac chdng cé
sinh khéi tang gap hon 2 lan so véi déi chirng.
Dac biét, cé nhirng chiing c6 kha nang tang sinh
khéi manh m& nhu chdng C5 cé sinh trwdng
sinh khéi cao nhat, dat 28,79 mg/ml & mdi
truong chira 20% PEG 6000, gap 7 lan so vai
moi trudng thong thudng. K&t qua cla nghién
cru nay phu hgp vdi cac nghién cliru khiac vé vi
khuan chiu han & cay trong. V&i méi trwdng co
b6 sung 10%, 20% va 30% PEG 6000, Yadav va
cdng su (2022) d3 phan lap duoc hai ching vi
khuan chiu han tiém nang |a Bacillus altitudinis
DT-89 va Bacillus paramycoides DT-113 [17].
Tuwong ty, Kim va cong sy (2024) da sang loc
duoc chang vi khuan Lysinibacillus capsici TT41
c6 kha nang ting tinh chiju han & ciy bap cai
kim chi thong qua kha nang sinh trudng cla
TT41 trén mdi trudng ¢6 bé sung 30% PEG 6000
[18]. Do d6, 12 ching chon loc cé thé sinh
trudng tét trong moi trudng ap suat tham thau
cao cho thay tiém ning cac ching nay cd thé
tén tai va sinh trwdng trong diéu kién han. Vi
vay, ca 12 ching vi khuan nay duoc lya chon dé
tiép tuc danh gia.

3.2. Panh gia cac diac diém hda sinh thé hién
tiém nang kich thich sinh trwdng & cdy trong

Trong thi nghiém nay, nhom tac gia danh gia
mot s& ddc diém sinh hda lién quan dén kha
nang kich thich sinh trwdng & cay tréng. Két qua
thé hién & Bang 1 cho thay, 12 ching nghién
ciru cé dac diém sinh hoa kha da dang va cac
ching déu cé it nhat 2 dac diém hod sinh khac
nhau lién quan t&i kha nang kich thich sinh
trudng & cay trong. Danh gid khad ndng san sinh
IAAtrén 12 ching cho thay tat ca cac ching déu
c6 thé tdng hop IAA, trong dé ching S7 va C7
thé hién hoat tinh manh nhat, dat 1an luvot
82,50 pg/ml va 62,68 ug/ml. Vé kha niang c6
dinh dam, ¢4 8 ching vi khuan thé hién dac tinh
nay, bao gébm ching S7 va toan bd cac chung
phan [4p tlr mau dat vung ré cay ca phé (C1-C7).
Nguoc lai, chi 02 ching C1 va C4 cé kha nang
phan gidi phosphate khé tan. Déi vdi kha nang
sansinh siderophore, ghi nhan 06 ching cé dac
diém nay, gdm tat cad cac ching phan lap tu
mau dat vung ré cay sau riéng (S2, S3, S4, S6 va
S7) va chung C1. Trong 12 ching nghién cltu,
mot s6 ching cé nhiéu hon 2 déc diém hoéa sinh
lién quan dén kha nang kich thich sinh trwdng
& cay trong 1a S7, C1 va C4. Dua trén két qua
thu duoc, cd 12 chdng vi khuan s& dugc st
dung dé danh gid & thi nghiém tiép theo.

Bang 1. Danh gia cac dac di€m hoa sinh lién quan dé&n kha nang kich thich sinh trudng
& cay trong chia cac ching vi khuan chon loc

Ky hiéu Kha nang san sinh Kha nang Kha nang phan giai Kha nang san sinh
chiing IAA (pg/ml) cd dinh dam phosphate kho tan siderophone

S2 32,77 - - +

S3 28,05 - - +

S4 25,00 - - +

S6 27,85 - - +

S7 82,50 + - +

C1 8,72 + + +

C2 56,12 + - -

c3 15,86 + - -

C4 10,26 + + -

C5 62,86 + - -

Cé6 31,06 + - -

c7 62,68 + - -

>

0y,

Ghi chu: “+” thé hién Ia c6 khd ndng, “-” th

hién la khéng cd khé néng.
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3.3. Panh gia kha nang kich thich sinh trwéng
trén cdy cuc cta cac chung chon loc

Sau 4 tuan tréng va b6 sung dich khuan vao
dat trong cay, két qua danh gid kha nang kich
thich sinh trudng trén cay hoa clic clia 12 chiing
vi khuan duoc thé hién & Bang 2. Cac chi tiéu
danh gid bao gdm: khéi lvgng twoi cha cay (mg),
khéi lvgng khé cda cay (mg), chiéu cao cay (cm),

chiéu dai ré (cm). Trong 12 chdng nghién cttu,
chi cé 03 chdng thé hién khd nang kich thich
sinh trwdng trén cy cuc trong diéu kién in vivo,
bao gdm ching S7, C1 va C4. Nguoc lai, 09
ching con lai khong tac dong lam tang sinh
trudng trén cdy cuc, céc chi tiéu theo ddi déu
khéng c6 s sai khac c6 y nghia thdng ké so vai
déi chirng.

Bang 2. Tac ddng clia cac chliing vi khudn chon loc dén sinh trwdng cay clic (sau 4 tuan tréng)

Ching Khdi lwong tuoi Khai lwong kho Chiéu cao Chiéu dai ré
TB + SE (mg) TB + SE (mg) TB + SE (cm) TB SE (cm)

bC 19897 + 100 3287+ 20 12,50° +0,66 13,77+ 0,83
S2 19677 + 80 3257+ 10 12,29°+0,29 14,18+ 0,50
S3 2154°+ 60 364° + 40 12,23°+0,44 15,74% + 0,90
S4 1968 + 80 3237+ 20 12,14° +0,37 15,51°+0,62
S6 2170° £ 60 3787+ 40 12,13°+0,28 15,27 +0,44
S7 3097° + 180 532°+20 14,22 +0,67 16,78 +0,44
c1 3120° + 160 501° +30 15,02°+0,58 17,00 +0,73
c2 19437 + 70 3237+ 10 12,23°+0,26 13,77° +0,46
c3 19307 + 90 3187+ 10 12,28°+0,37 13,96° +0,93
c4 3432°+ 180 581° +30 14,43+ 0,48 17,01° +0,64
c5 1998 + 80 3347+ 20 12,12°+0,37 14,76° +0,69
c6 1954° + 40 326"+ 10 12,45° +0,44 15,99°+0,71
c7 2155°+50 3427+ 30 11,96° +0,31 13,85°+ 0,87

Ghi chu: Cdc ky tw a, b, ¢ trén ciing mét cot thé hién sy khdc biét cé y nghia théng ké p<0,05.

Phén tich cac chi tiéu theo d&i trén 03 chlng
S7, C1 va C4 cho thay tac dong cla cac ching
nay |én cay clc thé hién rat ré rét. Cu thé, ca 03
ching déu gitip lam tdng khéi lvgng twoi va khé
cla cay so vai doi chirng. Trong d6, cdng thirc
bd sung ching C4 cho gid tri khdi luvgng tuoi
cao nhat, dat 3432 mg/cay, so v&i mirc 1989
mg/cdy & ddi chirng. Khéi lwvong khé cla cay &
céng thirc C4 ciling dat gid tri cao nhat (581
mg/cdy), trong khi chding S7 va C1 cho gid trj lan
lwot 14 532 mg/cdy va 501 mg/cay, tat cd déu
cao hon so véi ddi chirng (328 mg/cay). Tuong
ty, chling S7, C1, C4 giup tang chiéu cao cay va
chiéu dai ré cla cay clc trong 4 tuan trong.
Chiéu cao trung binh cla cay cuc khi bd sung
cac chdng nay dat tir 14,22 dén 15,02 cm, sai
khac vuot troi so véi mirc 12,5 cm cla cac cay

& cong thirc d6i chirng. Chidu dai ré khi dwoc
bd sung 03 chlng trén cling ting khoang 22%
so v&i d6i chirng, dat tir 16,78 dén 17 cm/céy.
Quan sat hinh thai ré cta cac cay & cac cong
thirc thi nghiém b6 sung ba ching S7, C1, C4
(Hinh 2) c6 thé thay cay c6 chiéu dai ré tang va
s& lwgng ré nhidu hon. Sy tadc déng lam thay
d6i hinh thai ré nay cé thé gilp cay ting kha
nang hap thu dinh dudng tir dat, tir d6 giup
tang sinh khéi cdy tréng. K&t qua nghién ciru
nay cling phu hop vdi dic diém sinh héa cua
cac chiing S7, C1 va C4 thu dugc & thi nghiém
trudc. Mac du, ba chiing S7, C1 va C4 thé hién
kha nang kich thich sinh trudng & cay cuc cé cac
dac diém sinh hdéa khic nhau nhuwng c3 03
ching déu cé 1 dic diém chung |a cé kha nang
c6 dinh dam.
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Pai chirng
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Hinh 2. Hinh thai ré cay ctc khi b sung vao dat cac ching vi khuan S7, C1 va C4 (sau 4 tuan)

3.4. Danh gia kha ning tuong tac véi cay trong
trong diéu kién han cta cac ching tiém ning
Dé danh gid tac dong cha 03 ching S7, C1,
C4 dén kha nang chiu han cda cay cic, nhédm
nghién ciru bé tri diéu kién han nhan tao khong
twdi nudce trong 15 ngay va twdi phuc héi trong
16 ngay. K&t qua & Hinh 3 cho thay, vdi cay
duoc b6 sung cdc ching vi khuan, hién tuwong
héo chi xuat hién tlr ngay 14 vdi ty |é cdy héo

80 =

60—

Ty 18 cay héo (%)
8
1

20-

tlr 30% dén 36,67%. Trong khi d6, cdy & cong
thirc d6i chirng co ty 1é cay héo dat 20% & ngay
thd 9 va tang lén tdi 66,67% & ngay thk 14 va
15. Hién tuwong rii, vang 1a & cay d6i chirng cling
ré rang hon so véi cdy dugc x& ly cac ching vi
khuan. Qua do, c6 thé thay ba chdng vi khuan
S7, C1 va S4 c6 kha nang bao vé cay cuc hiéu
qua trong diéu kién thiéu nuwdc, gitp giam ty |é
ciy héo va tén thuong rd rét.

—e— Déi ching (khdng bd sung vi khuan)
66,67% 2 x

—¥— BO sung ching S7

-m BO sung chling C1

—&— B sung chiing C4

Thei gian (ngay)

Hinh 3. Tac ddng cta cac ching vi khuan dén kha ning chiu han cha cy cuc trong 15 ngay xi ly

Sau 15 ngay x{r ly han, cady duoc bd sung lai
nudc tudi va két qua dugc thé hién & Bang 3.
Trong giai doan tai phuc hoi, chi 86,67% cay &
cbng thirc d6i chirng séng sét, 13,33% cay bi
chét. Nguoc lai, cac cdy dugc bd sung chlng vi
khuan S7, C1, C4 trong dat trong déu duoc
phuc hdi 100%, cdy séng va twoi trd lai. Bén
canh d9, sau giai doan tuédi phuc hoi, cdy duwoc
xr ly cdc chang vi khuan cé khéi lvong tuoi
tang tr 35-48% so véi dbi chirng, trong d6 cay
b6 sung chiing S7 cé sinh khdi tuoi cao nhat,

dat 3590 mg/cay. Quan sat Hinh 4 ¢4 thé thay
rd sy khac biét vé hinh thai cdy & cac cong thirc
sau giai doan x ly han va tuéi phuc hoéi. Cu
thé, cac cay duoc b6 sung cac chldng vi khuan
déu c6 1a xanh twoi, bo ré day, cay phat trién
khée manh. Trong khi d6, cdy déi chirng phat
trién kém hon, 14 nhd, vang, than ngan va mat
dd ré méng hon cac cong thirc vi khuan. Piéu
nay cho thay ba chdng vi khuan S7, C1 va C4 cé
khad n3ng giup cdy cuc phuc hoi tét sau han.
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Bang 3. Tac ddng ctia cac chiing vi khuan tiém nang dén kha nang phuc hdi cla cay clic

o S . o Khéi lwgng Ty & sinh khai
R Ty lé cay Ty lé cay chét Hinh thai cay . . . L.
Chung - . .. caytuwoiTBtSE tang so vai
phuc hoi (%) (%) sau tw@i phuc hoi N o
(mg/céy) dai chirng (%)
Cay rung hét 13 .
bC 86,67 13,33 O 2420° £140 -
gia héo va vang
S7 100 0 Cay tuoi 3590° + 190 48,35
Cay tuoi, .
C1 100 0 N 3260° + 130 34,71
rung la vang
C4 100 0 Cay tuoi 3290°+ 150 35,95

Ghi chu: Céc ky tw a, b, ¢ trén ciing mét c6t thé hién sw khdc biét cé y nghia théng ké p<0,05.

Dai chirng

Chung S7

Chung C1 Chung C4

of
~x.,l‘
Y-
7474

-

Hinh 4. Hinh thai cay ctc khi b sung cac ching vi khuan tiém ning
so v@i déi chirng sau giai doan xi& ly han va tai phuc héi

Két qua & nhiéu nghién ctru khac cho thay,
cac ching vi khudn cé khad ndng lam ting tinh
chiu han & cay trong thwdng cé cac dic diém
lam tang sinh khai va kich thich sinh trudng cho
cdy. Vi du nhu, trong nghién cru clia clia Yadaz
va cdng sy (2021), chdng vi khuan vung ré
Bacillus paramycoides DT-113 va Bacillus
altitudinis DT-89 da giup cay lua mi tang sinh
khdi ré, than, va ham Iwong diép luc trong ca
diéu kién binh thuong va diéu kién han, gitp
cay chdéng chiu tét hon vai stress han. Cac
ching nay s& hitu nhiéu dac tinh hod sinh lién
quan tdi kich thich sinh trudng thyc vat nhu
hoa tan phosphat khé tan, san sinh siderophore
téng hop IAA, exopolysaccharide, amoniac va
cytokinin [17]. Twong tw, nghién clru cua Sofia
va cdng sy (2026) cho thay trong diéu kién han

10

7

kéo dai 14 ngay, cay dau diia (Phaseolus vulgaris
L) khi duwoc b6 sung chang Lysinibacillus
sphaericus cé6 kha nang duy tri ham lugng nuéc
trong |4 va téc d6 quang hop cao hon, déng thoi
lam gidm t6c do thoat hoi nudc, qua do giup cay
tang san luong 13, tang sinh khéi so vdi déi
chirng. Sau khi két thuc giai doan han va duoc
tudi nudc trd lai, cdy xi ly ching vi khudn nay
dat ty 1& phuc h6i 100% [19].
3.5.Dinh danh phan tlr ba ching vikhuan tiém
nang

Dya trén trinh ty gen 16S rRNA cung dac
diém khuan lac va té bao, nhém nghién clru xac
dinh va dat tén 03 chdng vi khuan tiém ning 1an
luot la Psychrobacillus sp. S7, Lysinibacillus sp.
C1 va Lysinibacillus sp. C4 (Bang 4).
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Bang 4. Dinh danh phan tlr dwa trén trinh tw gen 16S rRNA chia ba chiing vi khuan tiém nang

Ki hiéu Pic diém hinh thai Chung c6 trinh ty twong déng b a
. Gram o , A Két luan
chung khuan lac I&n nhat trén Genbank
Khuan lac mau trang 96,33% vd&i cac loai thudc chi
S7 + vang, tron, nhd, Psychrobacillus sp. Psychrobacillus sp. S7
nhét, 16i (MK737179.1)
C1 + Kh:rzzlab(zérr:;tﬁ%ai " 96,23% vdi cdc loai thudc chi Lysinibacillus sp. C1
) oF Tat ol Lysinibacillus sp. (MW736873.1) P-
c6 nhét
ca Khuan lac mau trang, 97,25% v&i cac loai thudc chi Lysinibacillus sp. C4

tron, nhd, phang déu

Lysinibacillus sp. (MW730716.1)

Chi Lysinibacillus dugc biét dén nhu mot
nhém vi khudn vung ré thuc day ting trwdng
thyc vat, déng thoi gidp cdy tréng tang kha
nang chéng chiu trwdc cac diéu kién stress phi
sinh hoc [20]. Co ché tac dong cta chi nay cé
thé k& dén nhu kha ndng hoa tan khoang chat,
san xuat phytohormone, enzyme ACC
deaminase, kich thich cdy trong tdng cuwdng tich
Ity chat bao vé (proline, axit ascorbic, phenol)
va hé thdng enzyme chéng oxy hda (superoxide
dismutase, peroxidase, catalase) [20, 21]. Dai
v@i chi Psychrobacillus, cac ching thudc chi nay
cé kha nang sinh trwdng va chdng chiu stress
trong mdi truong khac nghiét [22, 23]. Trong
do, ching Psychrobacillus psychrodurans |a vi
khudn vung ré cé kha ndng kich thich sinh
trudng va gilp cay trong chéng chiu stress han
qua viéc san sinh IAA dé kich thich hé ré kéo dai
va tiét exopolysaccharide (EPS) gilp cai thién
cdu tric dat va gilt nudc, dong thoi tao enzyme
ACC deaminase dé diéu hoa va lam giam
hormone cing thang & thyc vat [23].

4. KET LUAN

TU hai mau dat vung ré thu thap & tinh Bak
Lak, nghién cru d3 phan |ap va chon loc duoc
12 ching vi khuan cé kha nang sinh truwdng t6t
trén moi trwdng cé dp suat tham thiu cao PEG
6.000, ddng thoi cling thé hién cac dic diém
hoa sinh lién quan t&i kha nang kich thich sinh
trudng cdy trong. Danh gid cdc chdng trén
trong diéu kién nha lwdi cho thay cé 03 chdng
vi khuan S7, C1 va C4 thé hién kha ndng kich
thich sinh trudng cay cuc gidng Cam llra, giup
cay tang khéi lwong tuoi, khéi lvgng khd, chiéu

dai than va ré so véi cay déi chirng. Hon nita,
trong diéu kién khéng tudi nudc 15 ngay, 03
chdng nay cé kha nang tang tinh chéng chju han
cla cay cuc, cay chi biéu hién héo tir ngay thi
14 v&i ty 1é héo tir 30% dén 36,67%. Sau khi
cung cap nudc trd lai, cac cdy dwoc bé sung 03
ching trén c6 thé tai phuc hdi hoan toan va
tang sinh khdi sau 16 ngay. Dua trén phan tich
trinh ty gen 16S rRNA, chiing S7 dwgc xac dinh
thudc chi Psychrobacillus sp. va hai ching vi
khuan C1 va C4 thuéc chi Lysinibacillus sp.. 03
chdng nay |3 ngudn vat liéu tiém ndng dé &ng
dung phat trién ch& phdm vi sinh hd tro cay
trong tang kha nang chiu han trong san xuat
néng nghiép.
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	Chi Lysinibacillus được biết đến như một nhóm vi khuẩn vùng rễ thúc đẩy tăng trưởng thực vật, đồng thời giúp cây trồng tăng khả năng chống chịu trước các điều kiện stress phi sinh học [20]. Cơ chế tác động của chi này có thể kể đến như khả năng hòa ta...
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