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TOM TAT

Tir mau lGa thu ¢ Long An va Pong Thap, phan ldp trén méi truong LGI da thu duwoc 48 ching
vi khudn néi sinh. Trong d@6 9 ching c6 kha nang cé dinh dam véi ham lwong amoni dwoc sinh ra tir
131,31 — 371,57 pg/mL va 12 ching c6 khd ndng sinh tong hop chdt kich thich sinh truong |1AA tir
24.548 - 75.596 pg/mL. Tuyén chon duwoc 2 chuing c6 kha nang cé dinh dam va sinh tong hop 1AA
cao nhat la ching LV5-L1 va ching LV1-R1. Khdo sat anh hweng cia 2 chiing nay dén sinh truéng
cua cay lua, thi nghiém bé sung chiing LV5-L1 cho chiéu dai than 22,93 cm,chiéu dai ré 7,67 cm, sé
ré 9,67, ham lwong chlorophyll a 10,87 pg/ml va chlorophyll b 5,5994 ug/ml va ching LV1-R1 cho
chiéu dai than 21,63 cm,chiéu dai ré 7,10 cm, so ré 10, ham lwong chlorophyll a 10,77 pg/ml va
chlorophyll b 5.349 pg/ml. Bang ki thudt PCR dinh danh ching LV5-L1 ¢6 98,35% twong dong Voi
Bacillus subtilis va ching LV1-RI cé d¢ tuwong dong 100% véi Paenibacillus provencensis.

Tir khéa: Vi khuan noi sinh; Sinh téng hop IAA; C6 dinh dam; Cay lda

1. Giéi thieu

Theo T6 chirc Luong thuc va Néng nghiép Lién hop quéc (FAO, 2022), IGa gao la
ngudn luong thyc chinh cia gan mot nira dan sé thé giGi, va trén 90% sé gao nay duoc tiéu
thu ¢ chau A. O Viét Nam, cay laa la cay luong thuc chinh trong muc tiéu phét trién nong
nghiép dé dam bao an ninh lwong thuc. Trong d6, hai tinh Bong Thép va Long An thudc khu
vuc dong bang séng Ctru Long 1a viing trong diém san xuat luong thyc, thuc phdm cua ca
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“ Cac dia danh dugc néu theo don vi hanh chinh tai thoi diém thuc hién nghién ctru (trude khi Viét Nam
sap nhdp céc tinh thanh, thang 7/2025).
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nude. Nam 2023, tong san luong lua Bong Thap va Long An lan luot dat 3,3 triéu tan/nam
va 3,067 triéu tan/nam, nam trong 10 tinh san xut IGa gao nhiéu nhat nuéc.

Céc chit dinh dudng can thiét cho qua trinh sinh truéng va phat trién caa cay lda chu
yéu 1a dam, 1an va kali va cac yéu t6 khoang vi lugng, cac chat dinh dudng nay cdy c6 thé
hap thu tir ¢at. Tuy nhién, trong qua trinh canh tac d6 phi nhiéu caa dét s& giam dan, do do
dé tang ning suét, nguoi nong dan di sir dung phan bon hoéa hoc. Nhitng nim trude day,
ngudi dan do thiéu kién thirc va trinh d6 canh tac nén sir dung phan bon hda hoc khong dang
cach, bon phan khong can ddi, trong thoi gian dai s& gay ra nhitng tac dong tiéu cuc dén moi
truong, lam suy kiét ngudn dét, gay hai dén sinh vat c6 ich va suc khoe con ngudi. Chinh
nhitng tac dong tiéu cuc nay da thuc day nhu cau tim kiém giai phap thay thé an toan va hiéu
qua hon. Cac nha nghién ctru da tng dung vi sinh vat cé ich phuc vu ndng nghiép trong do
vi khuan néi sinh 1a mét trong nhirng giai phap tiém ning cho nén ndng nghiép bén viing.
Pay 12 nhom vi sinh vat thiic ddy sy phét trién cua cay trong do c6 cac dic tinh tot nhu kha
ning cb dinh dam, hoa tan 1an, tong hop chat kich thich sinh truéng IAA (indole-3-acetic
acid), tang ham lugng dinh dudng khoang, tang kha nang khang bénh va gidp loai bo céc
chét gay 6 nhidm méi trudng (Siciliano et al., 2001). C6 hon 200 chi vi khuan néi sinh ti
cac md thuc vat khac nhau nhu ré, than, 1a. Nhitng chi nay thudc vé 16 nganh noi sinh c6 thé
nudi cdy va khdng thé nudi cdy: Acidobacteria, Aquificae, Actinobacteria, Bacteroidetes,
Chloroflexi, Chlorobi, Cyanobacteria, Proteobacteria, Firmicutes, Deinococcus-thermus,
Fusobacteria, Planctomycetes, Gemmatimonates, Nitrospira, Spirochaetes va
Verrucomicrobia (Malfanova et al., 2013; Sessitsch et al., 2012). Theo nhiéu nghién ciru da
thue hién cho thay cac vi khuan ni sinh trén cay lta thuoc ba nganh chinh 1 Proteobacteria,
Firmicutes va Actinobacteria, bao gém céac thanh vién cua Azoarcus, Bacillus, Enterobacter,
Gluconobacter, Stentrophomonas, Herbaspirillum, Pseudomonas, Serratia, va Streptomyces
(Alietal., 2021).

Tai Viét Nam, da c6 mot sb tac gia nghién ciru, phan lap va tuyén chon dugc nhiéu
chang vi khuan néi sinh c¢6 cac dic tinh tét cho qua trinh sinh truéng cua cy lda tai nhiéu
dia phuwong nhu Ha Noi, Nam Dinh, Pht Yén, Thira Thién Hué (Hoang et al., 2022; Nguyen
etal., 2021; Nguyen & Do, 2017; Pham et al., 2017; Van &Cao, 2014). Tai ving déng bang
s6ng Ciru Long di c6 cac nghién ciru danh gia duoc hiéu qua caa vi khuan noi sinh ddi voi
cay lta (Ly et al., 2016; Nguyen et al., 2017; Vu, 2023). C4c nghién ctru trén déu cho thay
hiéu qua cuaa cac vi khuan ndi sinh 1&n sy tang truéng cia cay laa nhu tang chiéu dai than,
chiéu dai ré, sb lugng ré... Tuy nhién, hiéu qua cua vi khuan ni sinh phu thudc hiéu tuong
tac vi khuan - cly chu ciing nhu diéu kién sinh thai cia méi truong, diéu kién canh tac cua
ting dia phwong. Viéc nghién ciru va ang dung vi khuan nai sinh va vi khuan vang ré lda co
kha ning cb dinh dam va tong hop IAA cho cdy lda & ddng bing séng Caru Long 1 hudng
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di mang lai hiéu qua giup tang niang suit va dam bao su phat trién ndng nghiép
bén viing.

2. Doi twong va phwong phap nghién ciru

2.1. Vat liéu nghién ciru

Vit liéu nghién ctru 1a than, ré, 1a lta dang & giai doan lam dong tai huyén Lai Vung,
tinh Bong Thap va tai 2 huyén Bén Ltc va Thanh Héa, tinh Long An.
2.2. Phwong phap nghién ciu
2.2.1. Phurong phdp thu mau

Trén mdi rudng lda nhd 5 cay lua theo zig - zag cach bia rudng 0,5m dé d¢am bao tinh
ddng nhat. Dung tay tach nhe cy lda va nhd ca cay cho vao tai nylon di dugc khu tring va
mang vé phong thi nghiém dé phan tich.

2.2.2. Phwong phap phan lap

Xz I mau: mau duoc rira sach, cét thanh cac doan khoang 1 cm; sau do, dugc khir
tring lan luot bang con 96%, Sodium hypochloride 1%, hydrogen peroxide 3% ( mdi budc
3 phut), va duoc rira lai bang nudc cat vo tring (Ladha et al., 1997).

Phan ldp vi khudn ngi sinh: Phan 1ap vi khuan néi sinh trén méi trudng LG (Lacto-
gluco infusion). Mau thi nghiém dwoc nghién nho, khtr tring, sau d6 vao dng nghiém chira
moi trudng LGI ban dic, 1 trong ta 4m ¢ 30°C tir 2-3 ngay. Quan sat su xuat hién cua 01 16p
mang mong (pellicle) cAch mat méi truong nudi khoang 0,5 cm chi thi ¢d sy hién dién cuaa
vi khuan nai sinh. Cay chuyén vi khuan ndi sinh tir cic mang mong nay sang dia méi trudng
LGI dic, ¢ trong tu 4m trong 02 ngay. Tién hanh ciy chuyén nhiéu lan cho dén khi thu duoc
khuan lac thuan (Ladha et al., 1997).
2.2.3.Khdo sat kha nang co dinh dam cua vi khudn ngi sinh cay lda

Pinh tinh kha nang cé dinh dam: Vi khuan c6 kha ning ¢ dinh dam c6 thé phat trién
t6t trén moi truong Burk khong dam (Sucrose 10 g/l; KH2PO4 0,41 g/l; K2HPO4 0,52 gfl;
Na;SOs 0,05 g/l; CaCl. 0,2 g/l; MgSO4.7H20 0,1 g/l; FeSO47H20 0,005 g/l;
NazMo04.2H,0 0,0025 g/l) c6 bd sung 0,05% Bromothymol blue (Haerani et al., 2021). Cac
dong vi khuan néi sinh cay lua dugc cdy 1én méi truong thach Burk khong dam, theo ddi su
phat trién caa vi khuan trong 48 gio. DONng vi khuan c6 kha niang phat trién trén moi truong
Burk khong dam va lam d6i mau méi trudng sang mau vang thi ¢ kha nang c6 dinh dam.

Pinh lwong khd ndng cé dinh dam: Tang sinh chung vi khuan ni sinh phan lap duoc
trén méi trudng dinh dudng co ban trong 72 gio. Li tim thu dich trong va xac dinh nong do
NH.* duoc ¢b dinh bai ching vi khuan trong dich nudi bang phwong phap so mau véi thude
thir Nessler & budc song 450 nm (Abdelwahed et al., 2022), sir dung dudng chuan amoni
(Hinh la) dé xac dinh két qua.
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2.2.4.Khao sat kha nang tong hop 1AA cuia vi khudn néi sinh cay lda

binh tinh kha ndng tong hop I1AA: Tang sinh chung vi sinh vat noi sinh phan lap duoc
trén moi trudong LB (Peptone 10 g/l; Yeast 5 g/l; NaCl 5 g/l), c6 bé sung 0,5g/1 L-tryptophan
trong 72 gio. Li tam thu dich trong, hit 1 ml dich cho vao éng nghiém voi 1 ml thudc the
Salkowski va u trong téi trong vong 30 phat. Kha ning sinh tong hop IAA cua céc chung
dugc thé hién theo murc do di mau cua dich thir chuyén tir khéng mau sang vang, hong hay
do sim (Zahroya et al., 2020).

3 y =1.2634x + 0.1621 e (a) y = 0.0042x - 0.0169
R2=0.9915 . 0.4 R2=0.9927 ..
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Hinh 1. Do thi chuan (a) chudn IAA; (b) chuan NHa4*

Pinh lwong khd nang tong hop 1AA: Vi khuan duoc ting sinh trong méi truong LB ¢6
b6 sung 0,5g/1 L-tryptophan trong 72 gio. Hat 2 ml phan dich nudi ciy sau ly tAm cho vao 6ng
nghiém véi 8 ml thude thir Salkowski, 1 trong ti 30 phut. Po hap thu mau ¢ budc séng 530nm
(El Khawas et al., 2000), dwa vao db thi dudng chuan IAA (Hinh 1b) dé xac dinh duoc ham
lugng 1AA c6 trong mau.
2.2.5.Khdo sat hiéu qua cé dinh dam va tong hop IAA cia cac dong vi khudn ngi sinh Ién
cay lda trong ong nghiém

Chudn bj giong lta: Ngam hat lda trong dung dich c¢on 70 d6 trong 3 phut dé khir tring
bé mat, sau d6 loai bo con. Tiép theo, ngdm hat trong dung dich hydrogen peroxide 3% trong
3 phat va rira lai bang nuoc cit vo tring 3-4 1an. Gieo hat lua da xi If trén méi truong dia
agar (1%) di vo tring va i ¢ nhiét ¢ 33°C trong 2 ngay dé hat nay mam.

Chudn bj vi khudn: cac dong vi khuan dugc nudi trén méi trudong Burk long khong
dam, & nhiét do 30°C, trong 2-3 ngay (mat dé 102 CFU/mI). Chon 2 chung vi khuan c6 kha
nang cb dinh dam va 2 chung vi khuan sinh téng hop 1AA cao nhat dé tién hanh thi nghiém.

BG tri thi nghiém dé khao sét hiéu qua cua ching vi khudn tuyén chon dén sinh truéng
cua cay lta: Thi nghiém duogc bé tri theo thé thae hoan toan ngau nhién, gdm 9 nghiém thuc.
NT1 la nghiém thtrc d6i ching khdng bd sung vi khuan néi sinh; tir NT2 — NT5 | cac nghiém
thire bo sung cac chung vi khuan cé kha nang ¢6 dinh dam va sinh téng hop IAA trude khi
gieo hat; tir NT6 — NT9 1a cac nghiém thirc bd sung cac ching vi khuan c6 kha ning cb dinh
dam va sinh tong hop IAA & thoi diém 3 ngay sau khi hat nay mam. C4c chi tiéu theo doi la:
ré mam (cm); than mam (cm); khéi luong tuoi (g); ham lwong Chlorophyll.
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2.2.6. Binh danh céc chung vi khuan tuyén chon bang sinh hoc phan ti

Hai dong vi khuan c6 kha nang c6 dinh dam va sinh tong hop IAA cao nhit duoc dinh danh
bang phuong phéap giai trinh tu gene 16S rDNA sir dung ki thuat PCR. Str dung phan mén BLAST
dé so sanh mirc d6 twong ddéng cua chudi trinh tir ving 16S rRNA va déi chiéu két qua trén ngan
hang gene cia NCBI (National Center for Biotechnology Information) dé xac dinh tén loai.

2.3. Phwong phdp xi |i s6 li¢u

Xt Ii cac sb liéu theo phuong phap théng ké Anova mot nhan td st dung phan mém
Minitab 16. Xt 1i s6 liéu nghién ctru theo phuong phap théng ké sinh hoc. Phuong trinh
duong chuan vé trén phan mém Ecxel véi hé s6 tuong quan R? >0,95.

3.  Kétquavathao luan
3.1. Phan Igp vi khudn néi sinh trong cay lta

Tir 12 mau laa dugc thu tai Long An va Bong Thap, c6 48 dong vi khuan dugc phan
lap tir than, ré lta trén moi truong LGI (Bang 1).

Trong 48 dong vi khuan duoc phan lap ¢6 16 dong phan Iap tir ré, 15 dong phan 13p tir than
va 16 dong phan 1ap tir 1a. Cac dong vi khuan déu c¢6 dic tinh chung 14 sinh trudng va phét trién
& diéu kién vi hiéu khi trong méi truong bén rin, cac chung phét trién thanh 16p mang (pellicile
mau vang nhat trong méi trudong LGI ban rin) cach mit méi treong 2-5 mm (Hinh 2).

—> Vong pellicle

Hinh 2. Vong pellicle xuat hién trén méi trircong nudi cdy
Két qua nay twong ddng vai nhiéu nghién ciru da dugc thuc hién (Glickmann & Dessaux,
1995; Perin et al., 2006). Tuy nhién, nghién ctru cta tac gia NTT Ha va cong su (2009) thi lop
mang cach mat méi truong tir 0,5 - 1 cm. Sy khéc biét nay 6 thé do cac yéu té nhu ngudn géc vi
khuan, thanh phan méi truong nudi cay va diéu kién nudi ciy (Nguyen et al., 2009).
Bdang 1. Cac dong vi khudn duwoc phan Idp tir cay lia
Dong vi khuan nai sinh

Tinh  Huyén Ki hiéu S0 ll:g’ng phan lap méi treong LGI
mal - RE Than La
Bén Luc BL 1 0 0 0
Thanh Héa TH1 1 0 0 0
&  Thanh Hoéa TH2 1 0 0 2
€  ThanhHéa  TH3 1 0 2 0
- Thanh Héa TH4 1 2 1 1
Thanh Héa TH5 1 4 3 1
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Lai Vung LVv1 1 2 2 4
a La? Vung LV2 1 3 5 2
< Laivung LV3 1 1 1 1
@  LaiVung Lv4 1 1 1 2
‘R LaiVung LV5 1 1 1 2
Lai Vung LV6 1 1 0 2
16 15 16

Téng cong 12 48

3.2. Khdo sat khd nding cé dinh dam cia vi khudn ngi sinh cay lta

Céc chung vi khuan noi sinh duoc cdy 1én méi truong Burk khong dam c6 b sung
0,05% Bromothymol Blue. Sau 48 gi®, ghi nhan c6 16 chung c6 kha niang cb dinh dam thé
hién qua sy d6i mau méi truong sang mau vang (gém 5 ching chuyén mau vang dam, 4
chang chuyén mau vang va 7 chang chuyén mau vang nhat).

pinh tinh khd ndng ¢ dinh dam bang phirong phdp so mau véi thuac thir Nessler

Céc chang vi khuan cb dinh dam c6 kha ning chuyén héa nito thanh amoni. Kha ning
nay duogc xac dinh bang phan tng véi thude thir Nessler, lam d6i mau dich thir tir vang sang
nau. Cudng do mau sic phan anh mirc d6 tong hop amoni: nau dam - cao, vang dam - trung
binh, vang nhat - thap hodc khdng c6. Két qua dinh tinh 16 chang vi sinh vat cho thay c6 5
ching lam d6i mau méi truong sang nau, 4 chung 1am d6i mau moi trudng sang vang dam,
7 chung 1am d6i mau méi trudng sang vang vi vay thi nghiém dinh luong kha ning ¢b dinh
dam chi thuc hién véi 9 chung lam d6i mau méi trudng sang vang ddm va nau.

Pinh lwong kha néng cé dinh dam cua vi khuan ngi sinh

Céc chung vi khuan dugc nudi ciy trén méi truong NB trong 72 gio. Két qua dinh
lwong ham lwong amoni duoc trinh bay & Bang 2. Céac chung vi sinh vat c6 kha ning cb dinh
ni to ¢6 ndng d6 amoni sinh ra dao dong tir 131,31 — 371,57 pg/ml. Trong d6 hai ching c6
két qua dinh lwong cao nhét lan luot 1 LV5-L1 va LV6-L1 v6i ham luong NH4* twong tng
la 371,57 pg/ml va 290,5 pg/ml.

Bing 2. Két qua kha néng cé dinh dam cia ching vi sinh vit

STT Tén Pinh tinh Nong a9 NH4*(ug /mL)

1 LV5-L1 4+ 371,57% + 17.60
2 LV6-L1 +++ 290,50° + 43.20
3 LV6-L2 - 288,94° + 27.80
4 LV2-L2 bt 233,50 + 4.60
5 LV2-T1 +H+ 198,73% + 7.24

6 LV1-L3 o 167,60% + 7.77

7 LV1-L1 o 141,10% # 27.10
8 LV2-R1 ++ 140,85% + 13.03
9 TH5-R1 ++ 131,31° + 8.74

Trong ciing mét cot, cdc gid tri ¢6 Ki tu theo sau (chir cdi in thuong) cac chit ci khdc nhau thé hién sw
sai khdc biét vé y nghia thong ké theo kiém dinh Turkey (P < 0,01).
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Két qua ndy cao hon so v6i mot sé nghién ciru da thuc hién véi kha nang cb dinh nito
ctia cac vi khuan phan 1ap trén cay ngé tir 2,335 pg/ml dén 20,165 pg/mL (Hoang et al.,
2024); kha ning c¢d dinh nito trong cic chung phan 1ap tir r& 10a tai Can Tho va Tra Vinh tir
2,2 ng/mL dén 4,67 pg/mL (Nguyen et al., 2013). Chung LV5-L1 va LV6-L1 duoc tuyén
chon dé tiép tuc khao sat anh huong cua ching dén sinh trudng cua cay lda.

3.3. Khado sat khd ning tong hep 1AA ciia vi khudn ngi sinh cay lGa

binh tinh vi khudn ngi sinh ¢6 kha nang sinh tong hop chdt kich thich sinh trieong 1AA

Kha ning sinh IAA cua cac chung vi khuan dugc danh gia dua trén phan ang d6i mau
khi tiép xUc véi thude thir Salkowski. Mirc do chuyén mau tir hdng nhat dén d6 dam hoic
khong chuyén mau phan anh kha ning sinh IAA cua cac chung vi khuan. Trong 48 chung
duoc dinh tinh kha niang sinh IAA ¢6 5 chung ¢6 kha ning sinh IAA cao khi d6i mau sang
do chiém ti 1¢ 10,42%, 7 ching c6 kha ning sinh IAA & mirc trung binh khi d6i mau sang
hong dam chiém ti 16 14,58%, 7 chung c6 kha ning sinh IAA thap khi d6i mau sang hdng
chiém ti 16 14,58% va 29 chung khéng c6 kha ning sinh IAA hodc sinh IAA rat thap khi
khong d6i mau mai trudng chiém ti 16 60,42%. Dya trén két qua dinh tinh caa cac chang vi
sinh vat, sang loc dugc 12 ching dé tién hanh dinh luong kha nang sinh TAA cua ching.

Pinh lirong khd néng sinh tong hop chdt kich thich sinh truéng 1AA

Céc chung vi khuan duoc ting sinh 72 gid trong moi truong LB ¢ bd sung 0,5g L-
tryptophan /1 . Ham luong IAA trong dich nudi ciy duoc thé hién trong Bang 3. Céc chung
vi sinh vat c6 kha ning sinh tong hop chit kich thich sinh truong 1AA ¢6 nong do IAA sinh
ra 1a rit khac nhau dao dong tir 24,548 — 75,596 pg/mL. Trong d6 hai ching ¢6 két qua cao
nhat lan luot 1a LV1-R1 (75,596 pg/mL) va LV2-L2 (56,854 pg/mL).

Bdang 3. Két qud ham lirong 1AA cua cac ching sinh ra

STT Tén bPinh tinh Ham lugng I1AA (pg/mL)
1 LV1-R1 +++ 75,596+ 0,037
2 LV2-L2 +++ 56,854° + 0,125
3 LV1-L1 +++ 52,269°+ 0,031
4 TH4-R1 +++ 52,155°+ 0,046
5 LV1-L2 +++ 49,2829+ 0,101
6 LV2-T2 ++ 44,804°+ 0,054
7 LV2-T1 ++ 42,7317+0,056
8 TH5-R3 ++ 34,456°+ 0,132
9 LV1-L4 ++ 29,326" + 0,102
10 LV1-R2 ++ 29,268"+ 0,066
11 LV2-T3 ++ 26,402'+ 0,098
12 TH5-R2 ++ 24,548+ 0,075

Trong cling mét cot, cac gia tri co ki tu theo sau (chir cdi in thuong) cac chir cai khac nhau thé hién s
sai khac biét vé y nghia thong ké & dg tin cdy 95% theo kiém dinh Turkey (P < 0,01).
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Két qua nghién ctru nay hoan toan phu hop véi cac nghién ciru da duoc thuc hién, cac
chung vi khuan noi sinh phan 1ap tir ré cay 6t cho ham luong 1AA tir 12,7 - 67,5 pg/mL
(Amaresan et al., 2014); cac vi khuan sinh tng hop IAA trén ré l0a tai Can Tho va Tra Vinh
v6i ham luong IAA tir 28,6293 pg/mL - 42,135 pg/mL (Nguyen et al., 2013). Tuy nhién két
qua thap hon két qua caa chang vi khuan tuyén chon tir ngd véi ham luong 1AA 115,907
ng/mL (Hoang et al., 2024). Chung LV1-R1 va LV2-L2 duoc tuyén chon lai dé tiép tuc khao
sat anh huong cua vsv tuyén chon dén sinh truong cua cay lua.
3.4. Két qud khdo sat dnh hwéng ciia vsv tuyén chon dén sinh truéng cia cay l0a
Bén chung vi khuan LV5-L1, LV6-L1 véi kha nang ¢ dinh dam tét va LV1-R1, LV2-
L22 véi kha ning sinh tong hop IAA cao duoc lva chon dé tién hanh thi nghiém bé sung vao
hat IGa va gieo trong dng nghiém chira méi trudng MS ¢ diéu kién phong thi nghiém.
- NT 1: Hat lta khdng bé sung vi khuan.
- NT 2 - NT5: Hat laa duoc ngdm trong 100 pl vi khudn véi mat ¢6 108 CFU/ml trong
3 gio trudce khi gieo hat Iua trong méi truong MS.
- NT 6 - NT9: Sau khi hat nay mam chuyén hat mam sang méi trudng MS. Sau 3 ngay,
tién hanh tudi 100 pl dich vi khuan cé mat do 108 CFU/ml.
Két qua khao sat cac chi tiéu sinh truong, phat trién cua cay I0a bao gdbm chiéu dai
than, chiéu dai ré va sé ré cua cy lla ¢ giai doan 7 ngay duoc thé hién & Bang 4 va Hinh 3.
Bdng 4. Anh hwong cia 4 dong vi khudn dén dac tinh cua cay lda

Chiing vi

Chiéu dai than

Chiéu dai ré

Nghiém thirc Khudn (cm) (cm) Soré

NT 1 - 15,60 + 0,36 3,40°+ 0,53 4,007+ 1,00

NT 2 LV5-L1 18,909+ 0,17 7,27+ 0,25 7,17%% + 0,29
NT 3 LV6-L1 20,50° + 0,45 5,50° + 0,50 6,00° + 0,00

NT 4 LV1-R1 17,732+ 0,25 5,47°+ 0,55 8,00 + 0,00
NT5 LV2-L2 15,807+ 0,76 3,77+ 0,40 6,00e + 0,00
NT 6 LV5-L1 22,93*+ 0,40 7,67°+0,35 9,67 + 0,57
NT 7 LV6-L1 22,43* + 0,11 6,93*+ 0,12 6,67% + 0,58
NT 8 LV1-R1 21,63+ 0,15 7,108+ 0,10 10,00% + 0,00
NT9 LV2-L2 16,67 + 0,29 3,97°+ 0,45 8,67%¢ + 0,57

Trong cling mét cét va cling yéu to anh hwéng, cac gid tri trung binh c6 chi so theo sau giong nhau thi
khéng cé nghia vé mat thang ké (p<0,05)

Chiéu dai than: két qua cua thi nghiém nay cho thdy cac nghiém thac c6 bd sung vi
khuan cho chiéu dai than cao hon nghiém thirc khong bd sung vi khuan. Cac nghiém thuc
NT6 - NT9 bd sung vi khuan sau khi hat nay mam cho két qua tét hon cac nghiém thirc NT2
- NT5 bé sung vi khuan truéce khi gieo. Trong cling mét diéu kién b sung vi khuan thi cac
chang ¢6 kha nang c¢b dinh dam cho chiéu dai than lta cao hon cac chung vi khuan c6 kha
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nang sinh t6ng hop chét kich thich sinh truéng IAA. Trong d6 chung NT5 va nghiém thirc
NT6 cho chiéu dai than tot nhat lan lugt 22,93 cm va 22,43 cm.

Chiéu dai ré va sé ré: theo két qua thi nghiém, b sung vi khuan cé anh huong tét dén
chiéu dai ré cao hon nghiém thuc khdng b sung vi khuan. Thoi diém b sung vi khuan sau
khi nay mam ciing cho thay hiéu qua tét hon bo sung truéc khi nay mam. Két qua thi nghiém
cho thdy NT6 va NT8 b sung chung vi khuan noi sinh 13 LV5-L1 va chung LV1-R1cho két
qua chiéu dai ré tét va sé lwong ré nhiéu nhét lan luot 1a 7,67 cm/9,67 va 7,10 cm/10.

Ham luong chlorophyll a: cac nghiém thic bo sung vi khuan déu cho ham lwong
chlorophyll a cao hon so v&i d6i ching, trong d6 NT6-LV5-L1 va NT8-LV1-L1 ham lugng
chlorphyll a lan luot 14 10,87 pg/mL va 10,77 pg/mL cao nhit trong cac nghiém thirc. Ham
lwong chlorophyll b: cac nghiém thtc bd sung vi khuan déu cho ham lwong chlorophyll b
cao hon so voi ddi chimg, trong d6 NT6-LV5-L1 va NT8-LV1-L1 ham luong chlorphyll b
lan luot 12 5,599 pg/ml va 5,349 pg/ml cao nhit trong cac nghiém thic. Két qua nay cho
thiy céc nghiém thac chang vi khuan cé hiéu qua trong viéc tdng hop chlorophyll a,
chlorophyll b trong giai doan cy lua 7 ngay tudi (Bang 5).

Bing 5. Anh huéng ciia 4 dong vi khudn dén ham leong Chlorophyll
Nghiém thac Ching vi khuan Chlorophyll a (ug/mL)  Chlorophyll b(ug/mL)

NT 1 - 3,78 + 2,57 0,971° + 1,263
NT 2 LV5-L1 9,86% + 4,01 2,984 + 0,300
NT 3 LV6-L1 7.42%+0,19 5,088% + 0,708
NT 4 LV1-R1 10,352+ 2,95 2,648°+ 1,126
NT 5 LV2-L2 5,51% + 1,55 1,520° + 0,949
NT 6 LV5-L1 10,87% + 1,87 5,599 + 0,124
NT 7 LV6-L1 8,95® + 1,05 4,990% + 0,664
NT 8 LV1-R1 10,778 £ 2,45 5,349* + 0,492
NT9 LVv2-L2 6,87% £ 0,75 2,164°+ 0,201

Trong cling mét cét va clng yéu té anh huong, cac gia tri trung binh cé chiz so theo sau giong nhau thi
khéng c6 nghia vé mat thang ké (p<0,05)

/
NT1 NT2  NT3 NT4 NT5 NT6 NT7 r{JTs NT9
/ C o
E /o \ \ l
E | | ]| T \"‘ I| J
H | | | il | \ |

Hinh 3. Cay lta sau 7 ngay
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Két qua trén cho thay, NT6 chiéu dai than I1a 22,93 cm va chiéu dai ré 12 7,67 cm cao
nhét so véi cac nghiém thac con lai, NT6 dugc bd sung vi khuan noi sinh ¢6 kha ning ¢
dinh dam 1a LV5-L1. S6 r& NT8 1a 10,00 cao nhét so véi cac nghiém thire khac, NT8 dugc
b6 sung vi khuan noi sinh c6 kha nang sinh tong hop chat kich thich sinh treéng IAA 13 LV1-
R1. NT6 c6 ham luong chlorophyll a 10,87 pg/ml va chlorophyll b 5,599 ug/ml cao nhat
trong tat ca cac nghiém thirc. NT8 c6 ham lugng chlorophyll a 14 10,77 pg/ml va chlorophyll
b 14 5,349 ug/ml cao thir 2 trong tat ca cac nghiém thirc chi sau NT6. Vi khuan ¢é dinh dam
c6 tac dong hiéu qua di véi chiéu dai than, chiéu dai ré so va ham lugng chlorophyll a,b véi
vi khuan sinh tong hop chét kich thich sinh truéng IAA. Tuy nhién, vi khuan sinh téng hop
chat kich thich sinh truéng IAA cho tac dong hiéu qua sé ré cao hon ddi véi vi khuan cb
dinh dam. Ngoai ra, tly vao hinh thirc tac dong caa vi khuan s& cho két qua khac nhau. Hinh
thirc gieo hat lua vao méi trudng, sau 3 ngay bd sung 100 pl vk cho két quéa cao hon vé chiéu
dai than, chiéu dai ré va s6 ré so véi hinh thirc ngam hat 3 gio trong 100 pl vk trude khi gieo.

Déi chiéu voi két qua dinh luong, chung LV5-L1 va chang LV1-R1 ciing 1a 2 chung
c6 kha ning c6 dinh dam va sinh tong hop IAA cao nhat. Hai chung nay duoc lya chon dé
tién hanh dinh danh bang sinh hoc phan tu.

3.5. Dinh danh cac ching vi khudn tuyén chen bang sinh hec phan ti

Dinh danh 2 chung LV5-L1 va LV1-R1 bang phuong phap gidi trinh ty gene16S RNA.
Két qua chay PCR cho thiy chung LV5-L1 cho san phiam dai 955 cap base. Chung LV5-L1
sau khi giai trinh tu va tra cru bang cong cu Blast trén NCBI cho thy ching c6 do tuong
dong 98,35% véi Bacillus subtilis. Pay 1a ching duoc danh gia 1a vi khuan an toan cho con
ngudi, cly trong va duoc ang dung nhiéu trong néng nghiép (Raweekul et al., 2016). Chang
LV1-R1 cho san pham dai 570 cip base. Chung LV1-R1 sau khi giai trinh tu va tra ctru bang
cdng cu Blast trén NCBI cho thdy ching c6 d6 twong dong 100% véi Paenibacillus
provencensis, chung Paenibacillus provencensis 1a mot loai vi khuan thuoc chi
Paenibacillus, ndi tiéng vai kha niang san xuat cac hop chat sinh hoc cé hoat tinh sinh hoc
cao. Nho vao dic tinh nay, vi khuan nay dang duoc nghién ctiu va tng dung rong réi trong
nhiéu linh vuc, dic biét 1a trong ndng nghiép, y hoc va cong nghiép (Grady et al., 2016).

4.  Kétluan

Dé tai da phan 14p duoc 48 ching nai sinh trong ré cay lta. Tuyén chon dugc LV5-L1,
LV6-L1 c6 kha ning c¢6 dinh dam cao nhét lan lugt 10,321 pmol/mL va 8,070 pumol/mL
NH.*. Tuyén chon dugc LV1-R1, LV2-L2 c6 kha ning sinh IAA cao nhat véi ham luong
IAA sinh ra lan luot 1a 75,596 pg/mL, 56,854 pg/mL. Két qua danh gia hiéu lec cua cac
dong vi khuan Ién cay laa trong dng nghiém cho thiy ca 4 chung déu cho chi tiéu sinh truéng
cay lua cao, trong d6 chiing LV5-L1 va LV1-R1 cho chi tiéu sinh trudng cao nhét. Binh danh
dinh danh bang sinh hoc phan tir cho két qua ching LV5-L1 va LV1-R1 lan luot la Bacillus
subtilis va Paenibacillus provencensis. Ca hai ching vi khuan duoc tuyén chon déu duoc
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nghién ctu va chi ra c6 nhiéu loi ich cho cay trong nhu ¢ dinh dam, hoa tan phosphate, san
Xuat hormone ting truéng va chong lai cac loai sdu bénh... Tir 46, cho thiy tiém ning cua
hai chung di dugc tuyén chon trong viéc tao ra cac san pham thyc tién hd tro cho sy phét
trién cua cay lda.

% Tuyén bé vé quyén loi: Cac tac gid xac nhan hoan toan khéng cé xung dét vé quyén loi.

% Loi cdm on: Nghién ctu duoc tai tror béi nhiém vu KHCN doc 1ap cép Vién Han lam KH&CN
Viét Nam (méa sé TPCPVS.01/23-25). Nhém tac gi tran trong cdm on Vién Khoa hoc Sw
séng, Vién Han Iam Khoa hoc va Céng nghé Viét Nam da hé tror trong qué trinh thuc hién
nghién ctru.
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ABSTRACT

This study aimed to isolate and select endophytic bacteria from rice plants collected in Long
An and Dong Thap that can fix nitrogen and synthesize indole-3-acetic acid (IAA), a plant growth-
promoting substance. Subsequent screening identified 9 strains with nitrogen-fixing capabilities,
producing ammonia levels ranging from 131.31 to 371.57 pg/mL, and 12 strains capable of
synthesizing IAA, producing IAA levels ranging from 24.548 to 75.596 pg/mL. The two strains with
the highest nitrogen fixation and IAA synthesis abilities were selected: strain LV5-L1 and strain LV1-
R1. Investigating the effects of the selected microorganisms on rice growth, strains LV5-L1 and LV1-
R1 showed the highest growth indicators. Strain LV5-L1 exhibited a stem length of 22.93 cm, a root
length of 7.67 cm, a root number of 9.67, a chlorophyll a content of 10.87 pg/ml, and a chlorophyli
b content of 5.5994 ug/ml. Strain LV1-R1 showed a stem length of 21.63 cm, a root length of 7.10
cm, a root number of 10, a chlorophyll a content of 10.77 pg/ml, and a chlorophyll b content of 5.349
pg/ml. Using molecular biology techniques, strain LV5-L1 was identified as having 98.35%
similarity to Bacillus subtilis, demonstrated the highest nitrogen-fixing ability, and produced the
greatest overall plant growth. Meanwhile, strain LV1-R1 was identified as having 100% similarity
to Paenibacillus provencensis, exhibited the highest 1AA synthesis, and significantly increased
root number.

Keywords: Endophytic bacteria; IAA synthesis; Nitrogen fixation; Rice plant
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