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TOM TAT

Rau mudng dugc biét dén nhiéu vi dé trdng, thoi gian thu hoach ngén va gia tri dinh dudng cao.
Nghién ctru dugce thyc hién nhdm muc tidu danh gia hidu qué cia cac dong vi khuan quang dudng khong
lwu huynh mau tia (PNSB) dén strc sdng hat rau mudng. Thi nghiém dwoc bd tri hoan toan ngiu nhién
v6i 4 nghiém thic 1a cac ty 1¢ hoa loang (khong vi khuan, 1:1000, 1:1500 va 1:2000) trén 6 dong don
vi khuan gdm PPDW05, PPDW 10, PPDW24, PPRS03, PPSE21, PPSE31 va hdn hop 6 dong. Két qua
cho thay ¢ ty 1¢ hoa lodng 1:2000 dong don PPDW05, PPDW 10, PPSE31 va hdn hop 6 dong vi khuan
dat chiéu dai r& mam cao nhat (2,53, 2,23, 2,23 va 2,27 cm), nhung cac dong don PPDW24, PPRS03
va PPSE21 dat chiéu dai r& mam cao nhét (2,08, 2,06 va 1,89 cm) ¢ nong d6 1:1000. Chiéu dai choi
mam dat tot nhat & ty 1¢ 1:2000 dbi v6i dong don va hdn hop 6 dong. Chi sé stic song hiéu qua ¢ ty 1¢
hoa loang 1:2000 dbi véi tat ca cac dong, ngoai trir dong PPRS03. Ngoai ra, chi sO tang strc song cua
mam hiéu qua ¢ ty 1& hoa loang 1:2000 d6i véi dong don PPDWO5 (74,4%), PPDW10 (51,8%), PPSE31
(60,9%) va hén hop 6 dong vi khudn (66, 4%). Cac dong PNSB déu cai thién nay mam va strc séng mam
rau muong 6 ty 1¢ pha lodng 1:2000, c6 tlem nang cao trong sir dung dé kich thich sinh trudng cay trong.
Tir khéa: Nay mam, Rau mudng, Sirc sdng mam, Vi khuan quang dudng khong luu huynh mau tia

IMPACTS OF PURPLE NONSULFUR BACTERIA STRAINS ON
SEED VIGOR OF WATER SPINACH
Ha Ngoc Thu'?, Nguyen Nguyen Tran!?, Ly Thi My Thu?, Nguyen Duc Trong?,
Tran Trong Khoi Nguyen?, Phung Thi Hang?®, Do Tan Khang!, Nguyen Quoc Khuong?*
Ynstitute of Food and Biotechnology, Can Tho University;
2College of Agriculture, Can Tho University;
3School of Education, Can Tho University.
*Corresponding author: ngkhuong@ctu.edu.vn

Received: 15/07/2025 Revised: 18/08/2025 Accepted: 22/08/2025

ABSTRACT

Water spinach is known for its easy cultivation, short harvesting duration, and high nutrition.
This study aimed to evaluate the effectiveness of strains of purple nonsulfur bacteria (PNSB) on the
vigor of water spinach seeds. The experiment was completely randomized with the following dilution
rates (no bacteria, 1:1000, 1:1500, and 1:2000) on bacterial applications of PPDWO05, PPDW10,
PPDW24, PPRS03, PPSE21, and PPSE31 strains, and the 6-strain mixture. The results revealed that at
1:2000 dilution rate, the single strain PPDWO05, PPDW10, PPSE31, and 6-strain mixture produced the
longest radicles (2.53, 2.23, 2.23, and 2.27 cm), while the strains PPDW24, PPRS03, and PPSE21 had
the longest radicles (2.08, 2.06, and 1.89 cm) at the 1:1000 dilution rate. The highest shoots were
obtained at 1:2000 for every strain and the 6-strain mixture. The vigor index was great for every strain,
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except for the PPRS03. Moreover, the improved vigor index was efficient at 1:2000 dilution rate for
PPDWO5 (74.4%), PPDW10 (51.8%), PPSE31 (60.9%), and the 6-strain mixture (66.4%). All PNSB
strains improved the germination and vigor of water spinach radicles at 1:2000 and thereby are highly

potent in applications as plant growth stimulants.

Keywords: Germination, Purple nonsulfur bacteria, Seed vigor, Water spinach

1. MO PAU

Rau muéng (Ipomoea aquatica
Forsk.) duoc trdng ty nhién & cac ving nhiét
d6i cia Chau Phi va Chau A (Guo va cs.,
2020). O Viét Nam, rau muéng la loai rau
an 14 phd bién nhét, dugc dung trong thuc
pham va thic an chin nudi (Bui va cs.,
2024). Rau mudng c6 tbc do sinh truong
nhanh, d& trong va gi4 tri dinh dudng cao
(Fevria va Aliciafarma, 2021, Nasichin va
cs., 2020). Rau mudng chira nhiéu hop cht
chuyén hoa thu cz”ip co loi nhu flavonoid,
tannin, polyphenol, steroid, alkaloid,
vitamin va khoang chat (Najjaa va cs., 2020,
Roy va cs., 2022, Bui va cs, 2024). Ngoai
gia tri dinh dudng, rau mudng ciing ¢ nhiéu
hoat tinh sinh hoc giup phong ngtra ung thu,
giam lipid, chdng oxy hoa, ngin chin qua
trinh duong hoa, kiém soat duong huyét va
trc ché hoat dong cia enzyme a-
glucosidase, gbp phin dua rau mudng tro
thanh mot loai rau an 1a thiét yéu (El-Sawi
va cs., 2017, Matsuo va cs., 2022). Rau
mudng dugc nhin gidng bang hat va thuong
duoc trf)ng dé lay ca rau mam va rau la
xanh, yeu cau hat glong chat luong cao dé
thic day qua trinh nay mam va ciy con phat
trién dong déu. Tuy nhién, hat rau mudng
thuong kho nay mam va kho dat duoc su
phat trién t6t do 16p v6 hat ngu dong (Ebert
va Wu, 2019).

Giai doan nay mam 1a budc dau quan
trong quyét dinh ty 1& séng va stc sinh
trudng cia cdy & cac giai doan tiép theo
(Han va Yang, 2015). Do do, xt ly hat
gidng gitip giai doan nay mam dé dang hon
va nang cao ning suidt cdy trong
(Marthandan va cs., 2020). Céc phuong
phap xtr 1y hat gidng thong thuong nhu
ngam nudc, xu 1y nhiét hodc rach vo hat
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thuong duogc sir dung dé pha v& mién trang,
thiic ddy qua trinh ndy mam va dam béo cay
con phat trién dong déu (Ebert va Wu,
2019).

Gan day, san xuat nong nghlep an
toan da tro thanh xu huéng toan cau nhim
giam st dung phan bon hoa hoc, thude trir
sau, bao ton da dang sinh hoc dét va cac vi
sinh vat o loi trong dit ma van ning cao
hiéu qua sin xuit (Riaz va cs., 2020,
Castiglione va cs., 2021). Vi khuan quang
dudng khong luu huynh mau tia (PNSB) c6
tiém ning str dung trong néng nghiép vi tinh
linh hoat trong hoat dong trao ddi chat va
kha ning phat trién trong nhiéu diéu kién
khéc nhau nhu quang ty dudng, quang di
dudng va héa di dudng (Dhar va cs., 2023).
PNSB ciing dugc nghién ciru voi nhiéu vai
tro tich cyc khac nhau nhu khé ning cd dinh
dam (Sundar va Chao, 2022, Thu va cs.,
2024a), hoa tan lan (lwai va cs., 2022, Xuan
va cs., 2024), phan giai kali (Khuong va cs.,
2023a), kha ning tiét ra chét kich thich sinh
trudong nhu S-aminolevulinic acid (ALA),
indole-3-acetic acid (1AA), va
exopolymeric substances (EPS) (Khuong
va cs., 2023b), cai thién kha ning nay mam
cua hat dau (Nookongbut va cs., 2020), hat
bép lai va laa (Lé Thi M§ Thu va cs., 2024).
Nhiéu nghién ciru dd ching minh ring
PNSB c6 kha ning tong hop IAA (Wu va
cs., 2025, Anh va cs., 2024), qua con duong
indole-3-pyruvate va con duong tryptamine
(Spaepen va cs., 2007, Mujahid va cs.,
2011). Fatima va cs. (2009) ciing chi ra ring
TIAA gitp ting ty 1é nay mam, hinh thanh ré
va phat trién cia than cdy. Mot s6 dong
PNSB nhu Rhodopseudomonas
pentothenatexigens (Khuong va cs., 2023a),
A3-5 (Wu va cs., 2025), Cereibacter
sphaeroides M-SI-09, Rhodopseudomonas
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thermotolerans M-So-11 va
Rhodopseudomonas palustris M-So-14
(Thu va cs., 2024b) da dugc chirng minh co
kha nang tong hop IAA véi ham lugng déng
ké. Do do, nghién ctru nay dugc thuc hién
nham danh gia hiéu qua cia cic dong vi
khuan quang dudng khong lwu huynh mau
tia trong cai thién suc sdng cta hat rau
mudng.
2. NOI DUNG VA PHUONG PHAP
NGHIEN CcUU
2.1. Thoi gian va dia diém nghién ciru

Thi nghiém dugc thyc hién tir ngay
24/2/2025 dén ngay 24/3/2025 tai Khoa
Khoa hoc cdy trdng, Truong Nong nghiép,
Pai hoc Can Tho.
2.2. Vit liéu nghién ciru

Hat gidng: Gidng rau mudng 14 tre
RADO 12 cua cong ty Hat giébng Rang
bong, co thoi gian sinh trudng 30 - 35 ngay.

Nguon vi khuan: Cac dong vi khuan
quang dudng khong luu huynh mau tia gdm
PPDWO05, PPDW10, PPDW24, PPRSO03,
PPSE21 va PPSE31 dugc tuyén chon tir dat
ving ré, bun ddy muong va nudc muong tai
Cu Lao Dung (S6c Trang) va Bong Hai
(Bac Liéu). Cac dong nay dugc luu trir tai
Khoa Khoa hoc ciy trong. Truong Nong
nghiép, Pai hoc Can Tho.
2.3. Phwong phap nghién ciru
2.3.1. B6 tri thi nghiém

Thi nghiém duoc bd tri theo phuong
phap hoan toan ngiu nhién véi 4 nghiém
thic, mdi nghiém thirc c6 4 lan lap lai, va
mdi 13p lai 12 1 dia. Cac nghiém thirc gdm
cac ty 1& hoa loang (P6i chimg 1a khong vi
khuan, 1:1000, 1:1500 va 1:2000) trén 6
dong don vi khuidn (PPDWO05, PPDW10,
PPDW24, PPRS03, PPSE21, PPSE31) va
hén hop 6 dong vi khuan. Cac ty 1& hoa
lodng cua mdi dong PNSB duoc st dung dé
danh gi4 thong qua chi s nay mam.
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2.3.2. Thuc hién thi nghiém

Cac dong PNSB thtr nghi€ém dugc
nuoi trong moi truong BIM (pH=7,0) trong
diéu kién vi yém khi sang. Sau 48 gio, cac
dong vi khuén duge diéu chinh mat s té
bao vi khuan 12 108 CFU/mL twong duong
v6i gid tri OD = 0,5 ¢ budce song 660 nm.

Phuong phap hoa loang [a 1 mL cia
mdi dong PNSB da diéu chinh mat s6 va ddi
chtng (nudc cit) duoc hoa lodng theo ty 18
thé tich lan lugt 1a 1000, 1500 va 2000 mL.
Déi v6i hdon hop 6 dong PNSB, vai 0,17 mL
cho mdi dong don dugce tron 14n dé cung cp
1,0 mL hdn hop.

Hat rau mudng dugc khir tring bang
ethanol 70% trong 3 phat va dung dich
sodium hypochlorlte 1% trong 10 phut, sau
d6 rira biang nudc cit v tring. Sir dung dia
petri (100 mm x 15 mm) 16t hai 16p giay lua
am & day, dat muoi hat rau muéng 1én trén,
phi thém hai 16p gidy lua. Sau d6, thém 5
mL huyén phu ctia cic dong PNSB ¢ cac ty
1€ hoa loang khac nhau vao ting dia va cac
dia petri da thir nghiém dugc 0 6 30°C trong
ta u tbi trong 5 ngdy (Memmert ICP 450,
burc) (Mia va cs., 2012). Sau khi 1, xac dinh
ty 16 nay mam cua hat rau mudng trén dia,
do chiéu dai ré va chiéu dai chéi mam cua
tat ca hat nay mam trén mdi lip lai, trong d6
chiéu dai ré do tir ¢6 ré toi cudi ré va chiéu
dai chdi mam do tir ¢6 ré t6i dinh mam (Ng
va cs., 2012, Jakubus va Bakinowska,
2018). Quy tr1nh danh gia cua vi khuan dén
kha ning nay mam cta hat rau muéng duoc
thuc hién theo phuong phap cua Kantha va
cs. (2015) va da duogc diéu chinh.

2. 3 3. Phwongphap danh gia muec tang sic
song hat rau muong

Céc chi tiéu danh gia vé nay mam va
sinh truong cdy con so v6i dbi ching nhur
sau:

Ty 18 phan trim hat nay mam (%) =
(S6 hat nay mam cua nghiém thtrc sir dung
ché pham vi sinh/S6 hat nay mam doi
chung) x 100

Ha Ngoc Thu va cs.
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Ty 1& phan tram phat trién cua ré (%)
= (Chiéu dai trung binh ctia r& mam trong
nghiém thirc str dung ché pham vi sinh /
Chiéu dai trung binh cta r& mam trong
nghiém thire dbi chimg) x 100

Chi s6 nay mam (%) = [(Ty 1é phan
tram hat nay mam x Ty 1& phan trim phat
trién cua ré)]/100

Panh gia tang truong ctia mam bang
cac dong PNSB gébm PPDWO05, PPDW10,
PPDW24, PPRS03, PPSE21 va PPSE31.

Ty 1¢ nay mam (%) = [(Tong sd hat
- Tong s6 hat khong nay mam) x 100])/Tong
s6 hat

Chi s6 sirc sdng (%) = (Trung binh
chiéu dai r& mam + Trung binh chiéu dai
chdi mam) x Ty 1é nay mam

Chi s6 ting strc séng ctia mam (%) =
(Chi s sic sdng ciia nghiém thirc co st
dung vi sinh - Chi s6 sirc song ciia ddi
chimg) x 100]/Chi sé strc song ciia nghiém
thire déi chimg

Xtr 1y s6 lidu: S6 liéu duoc nhap va
xtr Iy bang chwong trinh Microsoft Office
Excel 2016. Xir ly thong ké s liéu bang
phan mém SPSS 13.0, phan tich phuong sai
(ANOVA) dé so sanh khac biét trung binh
giita cac nghiém thirc bang phép kiém dinh
Duncan.

3. KET QUA VA THAO LUAN

3.1. Anh huéng ciia cic dong vi khuin
quang dwdong khong lvu huynh mau tia
dén chiéu dai r& mam va chiéu dai chdi
mam ciia hat rau mudng

Dong don PPDWO05 ¢ ty 1€ hoa loang
1:2000 c6 chiéu dai r& mam cao nhat, voi
2,53 cm. Ké dén, ty 1¢ hoa loang 1:1500
(1,91 cm), ty 1& hoa lodng 1:1000 va dbi
ching ¢6 chiéu dai ré& mam thip tuong
duong nhau véi 1,62 cm va 1,51 cm, theo
thr tu. Dong don PPDW10 va PPSE31 c6
chiéu dai ré mam cao nhét tai ty 1& hoa lodng
1:2000 (cung gia tri 2,23 cm), tiép theo 1 ty
1¢ hoa lodng 1:1500 (1,62 - 1,80 cm), thdp
hon la ty 1€ hoa loang 1:1000 (cung gia tri

https://tapchidhnlhue.vn
DOI: 10.46826/huaf-jasat.v9n3y2025. 1291

1,93 cm). Tét ca 3 mirc hoa lodng niy cao
hon so véi ddi chimg (1,51 cm). Bén canh
do, ty 1€ hoa loang 1:1000 cua dong don
PPDW24 va PPRS03 c6 chiéu dai ré mam
cao nhét, 1an luot 2,08 cm va 2,06 cm. Tai
ty 1& 1:1500 va 1:2000 c6 chidu dai r& mam
thap hon dao dong 1,72 - 1,83 cm va 1,65 -
1,72 c¢m, cao hon so v6i ddi chiung. Dong
don PPSE21 c6 chiéu dai ré mam tai ty 18
1:1500 twong duong voi ty 1¢ 1:1000, tuong
tu, ty 1€ 1:1500 cling tuong duong voi ty 1€
1:2000, dao dong 1,75 - 1,89 cm, nhung tat
ca 3 mirc hoa lodng nay cao hon so véi dbi
ching. Dbi voi nghiém thirc hdn hop céac
dong vi khuan, cac muc ty 1& hoa lodng déu
cao hon so voi dbi ching véi chidu dai ré
cao nhat & ty 18 1:2000 (2,27 cm), ké dén 1a
ty 18 1:1500 (2,00 cm) va 1:1000 (1,84 cm)
(Bang 1).

B6 sung dong don PPDWOS5,
PPDW10 , PPSE31 va hén hop 6 dong vi
khudn ¢ ty 1& 1:2000 hodc bd sung ting
dong don PPDW24, PPRS03 va PPSE21 &
ty 16 hoa lodng 1:1000 da gop phan cai thién
chiéu dai r& mam tét nhat (Bang 1). Két qua
nay phu hop vdoi nghién ciru ctia Iwai va cs.
(2022), str dung hai dong
Rhodopseudomonas  sp.  Tsuru2 va
Rhodobacter sp. Tsuru3 trong ngam hat laa
gitip cai thién chiéu dai ré, dién tich bé mat
1, sO lwong r& so v6i dbi chung. Theo
Garcia-Lemos va cs. (2020), bo sung vi
khudn kich thich sinh truéng cdy trong
Bacillus sp. s50 va Paenibacillus sp. s37
gitp ré thir cap dai hon, kich thich dang ké
s nay mam cua hat Abies nordmanniana so
v6i dbi ching. Nghién ciru ciia Lé Thi My
Thu va cs. (2024), dong M-SI-09, M-So-11,
M-S0-14 va hén hop 3 dong vi khuan & cac
ty 1¢ pha loang (1:500, 1:1000, 1:1500,
1:2000, 1:2500 va 1:3000) déu ting chiéu
dai r& cua hat bap lai va hat lta so voi dbi
chung.

Dong don PPDWO05 ¢6 chidu dai choi
mam twong duong nhau (5,60 cm) & ty 18
1:1500 va 1:2000, va cao hon ty 1¢ 1:1000
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(5,23 cm), thap nhit ¢ nghiém thuc ddi
chung (4,57 cm). Pbi v6i dong don
PPDW10 chiéu dai chdi mam tang dan theo
ty 1& hoa lodng va thap nhat & nghiém thirc
d6i ching. Cu thé, cao nhat ¢ ty 18 1:2000,
v6i 5,30 cm, ké déna 1:1500 va 1:1000, véi
gia tri 5,00 cm va 4,81 cm, theo thir tu.
Chiéu dai chdi mam ciia cac ty 1é hoa loang
cua dong don PPDW24 tuong duong nhau
va cao hon so v6i d6i ching, dao dong 5,02
- 5,14 cm so v&i 4,57 cm. Ddi vai ty 18 hoa
loang 1:1500 cta dong don PPRSO03 cé
chiéu dai chdi mam twong dwong voi ty 18
1:1000 va ciing twong dwong véi ddi ching,
v61 4,70 cm va 4,57 cm, theo thir tu va cao
nhit ¢ ty 1& 1:2000 (5,35 cm). Tuong tu,
dong don PPSE21 & ty 1€ hoa loang 1:2000
c6 chiéu dai chdi mam cao nhat, véi 5,22
cm. Ngoai ra, ty 1& hoa lodng 1:1500 va
1:1000 cta dong don PPSE21 c6 gia tri
twong duong nhau, lan luot 13 4,87 cm va
4,90 cm, thap hon so vé6i ty 1& hoa lodng
1:2000, nhung cao hon so véi dbi ching.

Bén canh d6, ddi voi dong don PPSE31,
chiéu dai chdi mam khac biét khong co y
nghia théng ké gitra cac ty 1¢ hoa loang, dao
dong 4,57 - 4,75 cm. Chiéu dai chdi mam
ctia nghiém thtrc hdn hop 6 dong vi khuan
¢ ty 1€ hoa loang 1:1000 (4,72 cm) tuong
dwong v6i nghiém thirc dbi chimg (4,57 cm)
va cao nhét & ty 1& hoa loang 1:2000 (6,10
cm) (Bang 1).

Két qua nay tuong dong véi nghién
ctru ctia Lé Thi My Thu va cs. (2024), bd
sung dong don M-SI-09 va M-So-11 trén
hat Itia ¢ ty 18 hoa loang 1:2000 c6 chiéu dai
chdi mam hat lta cao nhét (3,77 cm va 3,58
cm, theo thir tu). Nghién ctru ctia Koh va
Song (2007), hat ca chua nay mam duoc xir
Iy bang dong Rhodopseudomonas KL9 va
BL6 ting chiéu dai chi mam so voi cay ddi
chting. Dong KL9 ting chiéu dai mam ca
chua lan lugt 1 70,8% va 57,7% so véi ddi
chung.

Bing 1. Anh huong cia cac dong vi‘khuén quang dudng khong luu huynh mau tia dén chiéu
dai ré mam va chiéu dai chéi mam hat rau mudng

Ty I¢

Chi hoalodng PPDWO5 PPDWIO PPDW24 PPRS03 PPSE21 PPSE3L 1O0
tiéu hop
(mL/mL)
Déi chimg 1,51° 1,519 1,519 151°  151° 1,519 1510
Chiéu 1:1000 1,62¢ 1,93 2,082 2068 189 1,93  1,84°
dai r& 1:1500 1,91 1,62¢ 1,83 1,72 1,84% 180 2,00
mam 1:2000 2,532 2,232 1,65¢ 1,72b 1,75° 2,232 2270
(cm)  Mirc y nghia * * * * * * *
CV (%) 4,68 3,92 3,82 3,37 4,29 367 501
Chia,  DPOi chimg 4,57° 4,579 4,57 457°  457° 457 457
i 1:1000 5,230 4,81¢ 5,04 4,830 4,90 463  472%
A 1:1500 5,60° 5,000 5,142 4,70 4,87 4,72 4,82
chot 1:2000 5,60° 5,302 5,022 5358 5208 475 6,107
(cm) Mtrc y nghia * * * * * ns *
CV (%) 2,56 1,51 1,87 2,26 1,45 321 1,97

Hon hop: Hon hop 6 dong vi khudn gom PPDW05, PPDW10, PPDW24, PPRS03, PPSE21 va
PPSE31; a,b,c,d: Cac chir cai khdac nhau trong cung mot cdt biéu thi mirc sai khdc co y nghia
thong ké ¢ mirc a=0,05

3.2. Anh huéng ciia cac dong vi khuén
quang dwong khong lru huynh mau tia
dén ty 18 nay mam va chi sé niy mam
ciia hat rau mudng

Dong don PPDWOS5 c6 ty 1é ndy mam
cao nhét ¢ ty 1& 1:2000, véi 80,0%. Ty 1&
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hoa loang 1:1500 va 1:1000 cé ty 1€ nay
mam twong duong nhau, voi cing 67,5%,
cao hon nghiém thuc déi ching (60,0%).
Déi v6i dong don PPDW10 ty 1¢ nay mam
cao nhét & ty 18 hoa lodng 1:1000 (85,0%),
ké dén & ty 18 hoa lodng 1:1500 va 1:2000
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dat twong dwong nhau va cao hon so v6i dbi
chung, tuong ung 75,0% va 70,0% so voi
60,0%. Ty 1¢ ndy mam & ty 1& hoa loang
1:2000 cuia dong don PPDW24 tuong
duong voi ty 1€ 1:1000, véi 75,0 so voi
70,0%. Bén canh d9, ty 1€ hoa loang 1:1500
cling tuong duong vdi 1:1000 va nghiém
thire d6i ching, dao dong 70,0 - 60,0%.
Dong don PPRSO03 véi ty 1€ hoa loang
1:1000 va 1:1500 c6 ty 18 nay mam tir 75,0
dén 80,0%, cao hon nghiém thirc d6i chimg
(60,0%). Tuong tu, bé sung dong don
PPSE21, dong don PPSE31 va hén hop 6
dong vi khuén & céc ty 18 hoa lodng déu co
ty 16 nay mam cao hon so voi ddi ching,
dao dong tir 72,5 dén 82,5% (Béng 2).

Két qua Bang 2 cho thay bd sung
dong don PPSE21 va hon hop 6 dong vi
khuén c6 chi s6 nay mam cua hat rau mudng
twong duong nhau gitia cic ty 1€ hoa loang,
dao dong 156,1 - 157,7% va 1532 -
181,9%, theo thtr tu. Bén canh d6, chi sd
nay mam cua hat rau mudng khac biét co y
nghia théng ké 5% & cac dong don
PPDWO05, PPDW10, PPDW24, PPRS03 va
PPSE31. Cu thé, dong don PPDWO05 va
PPSE31 c6 chi s ndy mam cao nhat & ty 18
hoa loang 1:2000, vai 224,5% va 203,3%.
Bén canh do, chi s6 ndy mam cua ty 1& hoa
lodng 1:1000 twong duong 1:1500, dao
dong 129,7 - 137,7% (dong don PPDW05)
va 154,9 - 155,1% (dong don PPSE31). Trai
lai, b sung dong don PPDW24 va PPRS03
6 ty 18 hoa lodng 1:1000 dat chi s6 nay mam
cao nhét, voi 166,5% va 182,8%. Ngoai ra,
chi s6 ndy mam & cac ty 16 hoa lodng 1:1500
va 1:2000 thip twong dwong nhau véi gia trj
lan luot 131,7% va 131,8% (dong don
PPDW24) va 128,4% va 133,4% (dong don
PPRS03). B6 sung dong don PPDW10 c6
chi s6 nay mam & ty 1& 1:1000 va 1:2000
twong duong nhau, lan luot 12 182,0% va
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172,1% trong khi ty 1& hoa loang 1:1500 c6
chi s6 ndy mam thap nhat, v6i 121,3%.

Két qua nay pht hop v6i nghién ciru
ctia Koh va Song (2007), ty 1& nay mam cia
hat ca chua dwoc xir 1y bang dong
Rhodopseudomonas KL9 (96,8%) cao hon
so voi d6i chimg khong duoc bd sung vi
khuan (73,4%). Cac vi khuan kich thich
sinh truong thyc vat Serratia marcescens

AF8I1, Pseudomonas putida AFL1I1,
Klebsiella aerogenes AF3II1,
Pseudomonas fluorescens AF814 va

Bacillus cereus AF8I113 ting ty 1¢ ndy mam
ctia hat ca rdt tir 15,28 dén 56,88% (Fiodor
va cs., 2023). Hat bap ngadm trong huyén
phu vi khuan Mixta theicola SAR ciing gitip
cai thién 27% kha nang nay mam (Hagaggi
va Mohamed, 2020). Trong cac nghién ctru
cua Mahdi va cs. (2020), xt ly hat
Chenopodium quinoa Willd bang vi khuan
Bacillus licheniformis QA1 va
Enterobacter asburiae QF11 da tang ty 1¢
nay mam 1én 116% va 132% so voi ddi
chimg. Tuong tu, Pandey va Gupta (2020)
béo céo rang, xir 1y hat ca chua bang dong
Pseudomonas sp. S3 giup tang ty 1€ nay
mam 1én 111% so voi d6i ching. Hat giéng
laa mach duoc xir Iy bang Pseudomonas
punonensis va Pseudomonas
plecoglossicida déu co ty 16 ndy mam hat
cao nhat 1 94,44%, trong khi xtr 1y bang
Pseudomonas aeruginosa va Alcaligenes
faecalis c6 ty 16 1an luot 1a 83,11% va
77,33% so v6i ciy dbi chimg chi 49,99%
(Divyanshu va cs., 2022). Ngoai ra, theo
Brahim va cs. (2022), hai dong vi khuin
Bacillus pumilus MA9 va Virgibacillus
halodenitrificans MA14 da cai thién ty 1&
nay mam cua hat lta mi nho kha ning tiét
auxin, hoa tan 1an v6 co va tong hop enzyme
ACC deaminase giap kich thich sy phat
trién cua cdy.
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Bdng 2. Anh huong ciia cac dong vi kl}uén quang dudng khong luu huynh mau tia dénty 18

ndy mam va chi so ndy mam hat rau mudng

Chi Ty 1¢ hoa Hon
- loding PPDW05 PPDW10 PPDW24 PPRS03 PPSE21 PPSE31
tiéu hop
(mL/mL)
Déi chimg 60,0° 60,0° 60,0° 60,0° 60,0° 60,0° 60,0
Ty l¢ 1:1000 67,5 85,0° 70,0® 80,07 75,00 7255 75,00
nay 1:1500 67,5 75,00 65,00 750% 825  775% 725
mam 1:2000 80,0 70,0° 75,0° 67,5 80,0 8258 725
(%)  Muc ¥ nghia * * * * * * *
CV (%) 5,14 5,63 6,05 7,92 5,13 592 6,52
Chi Dbi ching - - - - - - -
2 1:1000 129,70 182,07 166,58 182,820  156,6  154,9° 153,2
89 1:1500 137,7° 121,3 131,7°  1284°> 157,7  1551° 1554
m“:ym 1:2000 224,58 172,12 131,8°  1334°>  156,1  203,3* 1819
(%) Muc y nghia * * * * ns * ns
CV (%) 4,27 4,35 6,52 8,80 5,40 313 3,56

Hon hop: Hon hop 6 dong vi khuan gom PPDW05, PPDW10, PPDW24, PPRS03, PPSE21 va
PPSE31; a,b,c,d: Cac chit cdi khac nhau trong ciing mot cot biéu thi mirc sai khac c6 y nghia
thong ké o murc 0=0,05

3.3. Anh huwéng ciia ciac dong vi khuén
quang dwong khong lwu huynh mau tia
dén chi sb sirc sdng va chi sb ting sirc
song ciia hat rau mudng

Pbi v6i dong don PPDWO5 va
PPSE31 chi s6 stic séng cao nhét ¢ ty 1¢ hoa
loang 1:2000, v6i 6,36% va 5,87%, theo thr
tu. O ty 18 hoa loang 1:1500 va 1:1000 chi
s6 strc sdng tuong duong nhau, voi 4,82 -
5,05% va 4,71 - 4,79%, cao hon so vé6i doi
chung, voi 3,64%. Trong khi do, ty 1€ hoa
loang 1:1000 cta dong don PPRS03 c6 chi
s strc sdng cao nhat, voi 5,53%. Ké dén ty
1¢ hoa loang 1:1500 va 1:2000 c6 chi sd stc
song tuong duong nhau, voi 4,35% va
4,58%. B6 sung dong don PPDW10 véi ty
1¢ hoa loang 1:1500 c6 chi sb strc séng dat
4,18%, thap hon ty 1¢ hoa loang 1:1000 va
1:2000, véi 5,70% va 5,53% va cao hon so
v6i ddi chimg (3,64%). Chi s sirc sdng cua
dong don PPSE21 & céc ty 1€ hoa lodng co
gié tri cao tuong duong nhau va cao hon dbi
ching, dao dong 5,07 - 5,36%. Tuong tu,
dong don PPDW24 ¢ cac ty 1€ hoa loang
cling ¢ gia tri cao hon nghiém thuc dbi
ching. Cu thé, chi sb stre séng cua hat rau
mubng & ty 1& hoa lodng 1:1000 twong
duong vaoi 1:1500 va 2000, véi 4,85 tuong
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duong voi 4,44% va 5,00%, theo thir ty. D6i
v6i nghiém thirc hdn hop 6 dong vi khuan,
chi sb strc sdng cao nhit ¢ ty 1& hoa lodng
1:2000 (6,06%), ké dén 1a ty 1& 1:1000
(5,25%) va cao hon so vdi ty 1€ 1:1500
(4,75%), dbi chtng 13 nghiém thirc c6 gia tri
thip nhit (Bang 3).

B6 sung dong don PPDWO5 va
PPSE31 & ty 1& 1:2000 c6 chi sb ting sirc
séng cia mam cao nhét, voi 74,4% va
60,9%, theo thir tu. Ké dén, & ty 1é 1:1000
va 1:1500 chi sb ting stc sdng clia mam
thip tuong duong, lan lugt 1a 32,3% va
38,5% (dong don PPDWO05) va 29,4% va
31,5% (dong don PPSE31). Chi sb ting st
song cia mam dbi voi dong vi khudn
PPDWI10 cao ¢ ty 1¢ hoa loang 1:1000
(56,5%), tuong duong vdéi ty 1€ hoa lodng
1:2000 (51,8%), ca hai ty I nay cung cao
hon so véi ty 1€ hoa loang 1:1500 (14,6%).
Déi v6i dong don PPRSO03, ty 1¢ hoa lodng
1:1500 va 1:2000 co chi s ting stc séng
clia mim tuong dwong nhau, lan luot 1a
19,4% va 25,6%, ca hai ty 1 nay thap hon
so voity 1¢ 1:1000, v6i 51,7%. Bén canh do,
chi s6 tang strc séng cia mam cua hdn hop
6 dong vi khuén 1an luot 13 66,4 > 44,0 >
30,4 > 3,64%, tuong Gng cac murc ty 1€ hoa
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lodng 1:2000, 1:1000, 1:1500 va déi ching.
Ngoai ra, bd sung dong don PPDW24 va
PPSE21 c¢6 chi sb ting sirc song ciia mam
rau mu6ng khac biét khong c6 y nghia thong
ke, dao dong 21,9 - 37,2% va 39,3 - 47,2%,
theo thir tur (Bang 3).

Theo Purwanto va cs. (2022) ching
Rhizobacteria vao hat da ting ty 18 nay mam
ctia hat va chi s sirc song ctia hat laa. Trong
d6, dong J12 dat chi s strc song cao nhat 1a
8280,01. Két qua nghién ctru ctia Pandey va

Gupta (2020) cho thiy Pseudomonas sp. S3
tang chi sb strc séng ctia mam cay ca chua
(832,70% va 567,43%) so v6i cac nhom d6i
ching tuong tmg trong diéu kién thuong va
diéu kién man. Theo Divyanshu va cs.
(2022), Pseudomonas punonensis giup tang
chi sd strc séng ctia hat 1ta mach cao nhét 1a
2,57 lan, trong khi Pseudomonas
plecoglossicida 1a 2,37 1in, Pseudomonas
aeruginosa 1a 2,0 lan va Alcaligenes
faecalis ting 1,69 lan.

Bdng 3. Anh hudng cua cac dong vi khuan quang dudng khong luu huynh mau tia dén chi so6
strc song va chi s0 tdng suc song clla mam rau muong

Tyle PPD Hon
Chi tiéu hoa lodng PPDW10 PPDW24 PPRS03 PPSE21 PPSE31
W05 hop
(mL/mL)
Doi ching 3,64°¢ 3,64° 3,64° 3,64¢ 3,64° 3,64¢ 3,64
Chi s6 1:1000 4,82° 5,702 4,85% 5,532 5,078 471>  525°
strc 1:1500 5,05° 4,18° 4,44° 4,35P 5,312 4,79>  4,75¢
song 1:2000 6,36% 5,53 5,00? 4,58° 5,362 5,87 6,06
(%) Mtc y nghia * * * * * * *
CV (%) 4,50 4,62 6,65 9,14 5,56 3,65 3,82
Chi s6 Déi chimg - - - - - - -
ting surc 1:1000 32,3° 56,5% 32,9 51,72 39,3 29,4° 44,0
song 1:1500 38,50 14,6° 21,9 19,40 45,7 315  304°
cua 1:2000 74,42 51,82 37,2 25,6° 47,2 60,9*  66,4°
mam Muc y nghia * * ns * ns * *
(%) CV (%) 50,8 31,9 42,2 54,4 41,4 54,3 38,6

Hon hop: Hon hop 6 dong vi khuan gom PPDW05, PPDW10, PPDW24, PPRS03, PPSE21 va
PPSE31; a,b,c,d: Cdc chit cdi khdc nhau trong cung mot cot biéu thi murc sai khac co y nghia thong
ké ¢ mirc 0=0,05.

4. KET LUAN
O ty 1& hoa loang 1:2000 dong don

PPDWO05, PPDW 10, PPSE31 va hon hop 6

dong PPDWO05, PPDW10, PPDW24,

PPRS03, PPSE21, PPSE31 ting sirc sdng

cia mam rau mudng. Nghién ctru sau hon

vé dong PPDWO05, PPDW10, PPSE31 c6
tiém ning tng dung trong kich thich sinh
truong cdy trong.
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