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ABSTRACT

The study was aimed to investigate the seed germination and growth promoting capacity
of eight bacterial strains capable in both nitrogen-fixation and IAA synthesis for water
spinach under the laboratory and pot condition. The seed germination promotion test was
carried out by soaking water spinach seeds in a bacterial suspension (~10° cfu/mL) for 4
hours, then inoculated seeds were placed on petri dish and glass tube containing 1% agar
medium. The pot experiments were conducted with five selected bacterial strains
introduced into the soil with two levels of the chemical nitrogen fertilizer dose application
(75% and 50% of recommended chemical N fertilizer fomular). Results showed that five
out of eight tested bacterial strains showed their significantly higher capacity in seed
germination rate of water spinach (varied from 82.3% to 85.5%) compared to other
bacterial strains and the control treatment without bacterial inoculation. In addition,
height, root length and fresh biomass of the seedling of the treatments inoculated with
these five bacteria were also significantly higher than other remaining treatments. Among
them, Paenibacillus cineris TP-1.4 was the best strain in stimulating the growth of water
spinach and especially in reducing up to 25% of recommended chemical nitrogen fertilizer
formula in two consecutive crops under the pot condition. The plant height, diameter,
content of chlorophyll, fresh and fry biomass of water spinach in the treatment with TP-
1.4 strain and together with 25%N reduced were not ignificantly different from those in
the recommended chemical nitrogen fertilizer fomula treatment.

TOM TAT

Nghién ciru duoc thuc hién nham khdo sdt kha nang kich thich nay mdm va sinh trieong
Ién rau muong ciia 8 dong vi khudn cé dinh dam va tong hop IAA ¢ diéu kién phong thi
nghiém va nha ludi. Kha nang kich thich nay mam duwoc dinh gic bang cdch ngam hat
rau muong Vi dung dich vi khudn (~10° cfimL) trong 4 gic, sau dé chuyén hat sang dia
petri ¢6 gidy loc am va ong nghiém chira 10 mL agar 1%. Thi nghzem nha heGi dioe bo
tri véi 5 dong vi khudn diroc ching vdo ddt két hop giam 25% va 50% phan dam khuyen
cdo. Két qud cho thdy 5 trong tong s6 8 dong vi khudn givip gia tang ty Ié nay mam hat
cao hon co y nghia (p<0,05) so véi 3 dong vi khudn con lgi va doi chimg, voi 1y I¢ nay
mam dao dgng tir 82,3% - 85,5%. Ngodi ra, chiéu cao than, chiéu ddi ré va sinh khoi o
ciing cao hon so voi cdc nghiém thite con lgi trong diéu kién phong thi nghiém. Cé hai vy
thi nghi¢m trong nha ludi dong vi khudn Paenibacillus cineris TP-1.4 kich thich sinh
trudng cdy rau mudng 1ot nhat, dong thoi givip giam dioe 25% lheong phn dam, nhu'ng
van cho chiéu cao cdy, dwong kinh than, ham luong chlovophyll, sinh khoi twoi va sinh
khéi khé twong dirong véi nghiém thire bon phdn héa hoc theo khuyén cdo.

Trich dan: Lé Thi Xa, P Thanh Luan va Nguyen Khéi Nghla 2020. Khao sat kha nang kich thich nay mam
va sinh trudng rau muong ctia mot sb dong vi khuan ¢ dinh dam va tong hop TAA. Tap chi Khoa
hoc Truong Pai hoc Can Tho. 56(S6 chuyén dé: Khoa hoc dit): 37-46.
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1 GIOI THIEU

Trén thi truong rau 1a loai thuc pham dé bi ton
du nhiéu chat doc tir du lwong phan bon hoa hoc,
thudc bao vé thuc vat, chat kich thich sinh truéng
cdy trong,... do trong qua trinh canh tac rau, da s6
ndng dan st dung phan bon héa hoc, dac biét 1a phan
dam, chat kich thich sinh truong va thudc bao vé
thuc vat véi lidu luong cao, thém vao do rau la san
pham duoc thu hoach sém, thiéu thoi gian cach ly
dan dén cac san pham rau d& bi ton du doc chat. Biéu
nay khong nhitng lam san phim rau khong an toan,
anh huong dén stc khoe caa ngudi tiéu ding ma con
lam 6 nhiém méi truong béi du lugng chit hoa hoc
phat tan va ton du trong ca méi truong khong khi,
dat va nudc (Stinner, 2007). Vi vay, nhu cau rau
sach, rau an toan va rau hitu co trén thi truong hién
nay la rat I6n. Do d6 phuong thirc canh tic rau an
toan, rau sach va rau hitu co véi giai phap st dung
vi sinh vat kich thich sinh truong thuc vat két hop
lugng phan hoéd hoc vua du dugc quan tdm va uu
tién. Cac phuong phap canh tac nay dam bao an toan
cho nguoi sir dung dong thoi giam thiéu hoac thay
thé phan bon hoa hoc, thudc bao vé thyc vat hoac
chat kich thich sinh truéng cdy trdng. Bén canh do,
viéc sir dung ché pham vi sinh kich thich sinh truong
cdy rau hiéu qua co thé dugc coi 1a mét trong nhiing
chién luoc quan trong dé quan 1i bén viing va han
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ché cac van d& 6 nhiém mai truong va canh tac nong
nghiép theo huéng bén viing (Alves et al., 2004;
Adesemoye et al., 2009; Hungria et al., 2010, 2013).
Céc nghién ctru trong linh vuc vi sinh nong nghi¢p
dugc tap trung vao cong tac tuyén chon cac dong vi
sinh vat da chirc nang bdi chiing sé& cho hiéu qua kich
thich sinh truong, gia ting ning sudt cay trong hiéu
qua hon cac dong vi khuan don chirc. Trong do, vi
khuan c6 2 chirc nang ¢d dinh dam va tong hop
idole-3-acetic acid (IAA) dugc quan tim nhiéu nhat.
Tuy nhién, nhitng nghién cttu V& tac dung kich thich
sinh truong cua vi khuan co ca hai chirc ning nay
1én sy sinh trudng caa cdy rau con han ché. Do d6
nghién ctru nay dugc thuc hién nham khao sat kha
ning kich thich ndy mam va sinh truéng cdy rau
mubng cia mot s6 dong vi khuan phan 1ap c¢é chirc
ning ¢ dinh dam va tong hop IAA ¢ diéu kién
phong thi nghiém va nha ludi.

2 PHUONG TIEN VA PHUONG PHAP

2.1 Vit li¢u thi nghiém

2.1.1 Nguon vi khudn

Céc dong vi khudn vira c6 kha nang cb dinh dam
va tong hop IAA trong nghién ctru nay (Bang 1) 1a
8 dong vi khuan duoc phan 1ap tir mot s6 hé vi sinh
vat ban dia thu thap trén cac hé thong cdy trong khac
nhau ¢ tinh S6c Trang (Xa and Nghia, 2019).

Béng 1: Tam dong vi khuén vira cé chirc ning cé dinh dam va vira tdng hop IAA dwoc sir dung trong

nghién ciru (Xa and Nghia, 2019)

Ki hiéu dongvi  Mikc dd twong ddng

Co sé dir liéu trén NCBI

khuin (%) Dong vi khuin S6 ding ky
TP-1.3 99 Paraburkholderia tropica MK336433
TP-1.4 99 Paenibacillus cineris MF662488.1
MQ-2.1 99 Bacillus aryabhttai MHO041178.1
MQ-2.5 99 Bacillus megaterium KF364492.1
MT-16.5 97 Klebsiella pneumoniae FJ608656.1
OM-17.2 99 Klebsiella pneumoniae MK834722
OM-17.5 99 Bacillus megaterium MH196974.1
CP-18.2 99 Pseudomonas boreopolis KM103099.1

2.1.2 Hagt giong rau musng

Hat rau muéng dwoc chon thir nghiém trong
nghién cltu nay 1a giong rau muong 14 tre cua Cong
ty Hat giong Trang Nong.

2.1.3 Dt thi nghiém

Dit thi nghiém dugc thu thap tir dt canh tac rau
chuyén canh tai xa Tai Van, huyén M¥y Xuyén, tinh
Soc Tring. Dit sau khi thu dugc tron déu véi nhau
thanh mot mau I6n. Sau d6 cho 6 kg dét (khéi lwong
kho kiét) vao cac chau nhya den (kich thudc 30 cm
(cao) x 30 cm (rong). Pét dwoc 1am toi bé mit trudc
khi gieo hat.
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2.2 Danh gi4 higu qua ciia 8 dong vi khuin
co dinh dam va tong hop IAA 1én kha nang kich
thich nay mam va sinh truéng cua hat rau
muong & dieu Kién phong thi nghiém

221 Anh huong cia mat sé vi khudn dén ty I¢
nay mam cua hgat rau muong
a. Chudn bj nguén vi khudn

Tam dong vi khuan vira c¢6 chirc nang ¢ dinh
dam va téng hop 1AA hiéu qua dugc nudi tang sinh
riéng bi¢t trong binh tam giac 100 mL chura 30 mL
méi treong TSB (Tryptone Soya Broth) trong ba
ngay. Thanh phan cia 1 L méi truong TSB gom


https://www.ncbi.nlm.nih.gov/nucleotide/KM594388.1?report=genbank&log$=nucltop&blast_rank=2&RID=C6A6F6U6015
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30 g TSB va 1 L nudc cit. Sau do, tién hanh thu sinh
khéi vi khuan bang cach chuyén dung dich vi khuan
sang ong falcon 50 mL, ly tdm 6.000 vong/phat
trong 5 phut, loai bo phan nudc bén trén. Tiép tuc
cho 20 mL nuéc khir khoang tiét trang vao, tién
hanh ly tim loai b6 phan nudc bén trén, thu sinh
khéi vi khuan bén dudi, lap lai 3 lan dé loai bo hoan
toan moi trudng nudi cay. Dbi véi mdi dong V1
khuan tién hanh hiéu chinh dung dich vi khuan vé
mat s6 10°, 108, 107, 108 va 10° cfu/mL bang nudc
khir khoang tiét tring va xac dinh mat sb timg dong
vi khuan bang bién phap dém nho giot trén moi
truong TSA (Hoben and Somasegaran, 1982).
b. Bé tri thi nghiém

Tién hanh ngam 30 hat rau mudng trong 30 mL
dung dich huyén phit mdi dong vi khuan riéng biét
cho nam mat s6 vi khuan khac da duoc chuan bj ¢
muc 2.2.1 trong 4 gio. Sau d6 chuyén hat rau mudng
vao dia Petri chtra san gidy loc da tiét trung va lam
w6t véi nuéc khir khoang tiét tring & didu kién toi
ctia phong thi nghiém. Thi nghiém dugc bd tri véi 3
1an Iap lai cho mdi ndng do mat s6 vi khuéan tuong
g voi 3 dia Petri va mdi dia chia 30 hat rau
muéng. Nghiém thic ddi chiung duoc thyc hién
tuong tu nhung hat rau mudng chi ngdm véi nude
cét tiét trung thay cho dich huyén phu vi khuan.
Quan sat va ghi nhan s hat nay mam lién tuc trong
6 ngay.

2.2.2 Pdnh gid hiéu qud ciia 8 dong vi khudn
Cé dinh dam va tong hop 1AA tuyén chon lén kha
ndang kich thich sinh triréng rau muong ¢ diéu kién
phong thi nghiém

Khi hat rau mudng nay mam dugc 1 cm (thi
nghiém ¢ myc 2.2.1) tién hanh chuyén 10 hat vao 10
ong nghiém chira 10 mL agar 1% trong diéu kién tiét

Bang 2: Cac nghiém thirc thi nghiém trong nha lwéi
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trang. Cac 6ng nghiém dugc ddy nip khong kin
hoan toan va dit & vi tri thoang mat trong diéu Kién
phong thi nghiém trong 10 ngay. Sau do, tién hanh
ghi nhan céc chi tiéu: chiéu cao than (dugc do tir goc
dén chop 14 cao nhat), chiéu dai ré& (dugc do tir goc
dén chop ré dai nhét) va sinh khdi tuoi. Tién hanh
tuyén chon 5 dong vi khuan thé hién kha nang kich
thich nay mam va sinh truong cdy rau mudng hiéu
qua nhat dé d4nh gia kha ning kich thich sinh truong
ciy rau mudng & diéu kién nha ludi.

2.3 Danh gia dnh hwéng caa 5 dong vi
khun tuyén chon 1én sinh trwéng va ning suit
rau mudng trong chau & diéu Kién nha luéi

2.3.1 Chuan bj nguén vi khudn

Nim dong vi khuan dwoc tuyén chon tir thi
nghiém ¢ muc 2.2 (TP-1.3, TP- 1.4, MQ-2.5, OM-
17.5, MT-16.5) duoc chon dé b tri thi nghiém. Quy
trinh chuan bi nguon vi khuan thi nghiém twong tu
nhu muc 2.2.1.

2.3.2  Chudn bj vi khudn cé dinh trong xi than

Cach chung vi khuénNVéo trong xi than theo
phuong phap cia Nguyén Khoi Nghia va cv.
(2015).

2.3.3 B tri thi nghiém

Thi nghiém dwoc b tri trong chau ¢ nha ludi Bo
mén Khoa hoc Dét, Khoa Nong nghiép, Trudng DPai
hoc Can Tho theo thé thirc hoan toan ngiu nhién
gom 14 nghiém thirc va 4 1ap lai (Bang 2) tir thang
7 nim 2019 dén thang 10 nam 2019. Mdi lap lai
twong ung vaéi 1 chau thi nghiém. M&i chau thi
nghiém chira 6 kg dat trong rau (tinh theo trong
lwong kho) di duoc chuan bi truée. Thi nghiém dwoc
thuc hién qua 2 vu rau va mdi vu rau mudng kéo dai
30 ngay.

STT Nghiém thirc

Néi dung nghiém thirc

1 NT1 D6i chimg 4m (khong bon phan va khong chung vi khuan)
2 NT2 100%NPK khuyén cao (100 N - 48 P,Os - 24 K,0)
3 NT3 75%N-100P-100%K + vi khuan TP-1.3

4 NT4 75%N-100P-100%K + vi khuan TP-1.4

5 NT5 75%N-100P-100%K + vi khuian MQ-2.5

6 NT6 75%N-100P-100%K + vi khuin OM-17.5

7 NT7 75%N-100P-100%K + vi khuin MT16.5

8 NT8 75%N-100P-100%K + hdn hop 5 dong vi khuin

9 NT9 50%N-100P-100%K + vi khuan TP-1.3

10 NT10 50%N-100P-100%K + vi khuin TP-1.4

11 NT11 50%N-100P-100%K + vi khuin MQ-2.5

12 NT12 50%N-100P-100%K + vi khuan OM-17.5

13 NT13 50%N-100P-100%K + vi khuan MT16.5

14  NT14 50%N-100P-100%K + hdn hop 5 dong vi khuan
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Vi khuin duoc chung vao dat véi chat mang 1a
xi than (mat s6 ~108 cfu/g dat kho) mot tuan trude
khi gieo hat bang cach tron déu 50 g (khéi lwong kho
kiét) xi than chira vi khuan theo tirng nghiém thic
trén bé mat dat & do sau 0-10 cm.

Hat rau mudng thuong pham sau khi dugc ngam
vé6i dung dich huyén phu vi khuan voi mat s6 10°
cfu/mL trong 4 gid duoc gieo tryc tiép vao trong
chau voi mat @6 30 hat/chiu, sau khi cay con phat

Bang 3: Lich bén phan héa hoc cho ciy rau mudng
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trién tot, tién hanh tia va giit lai 10 cay/chau. Vao
cac thoi diém 7, 14 va 21 ngay sau khi gieo hat tién
hanh chung tiép vi khuan vao dit bang cach tudi
dung dich vi khuan theo cac nghiém thirc dé dat mat
s6 10° cfu/g dat kho. Cong thirc phan bon cho rau
mudng theo khuyén céo 100 N - 48 P,0s - 24 K,0
vao cac thoi diém 10, 20, va 25 ngay sau khi gieo
(Cao Ngoc biép va ctv., 2011). Lich bon phan hoa
hoc duogc trinh bay trong Bang 3.

Bo6n 1an 1

Bon 14n 2 Bon 14n 3 Bon lan 4

Logiphanbén  Congthic (160" 06) (1ONSKG) (%)  (20NSKG) (%) (25NSKG) (%)
N 100 20 30 30 20
P,Os 48 100 0 0 0
K.0 24 50 20 20 10

Co d‘ai va séu bénh hai duoc quan 1y thuong
xuyén bang phuong phap co hoc. Sau khi gieo 30
ngay tién hanh thu hoach rau.

Céc chi tiéu theo ddi gdm: s6 14, chiéy cao cay
va ham lugng chlorophyll vao céac thoi diém 10, 20
va 30 ngay sau khi gieo. Ham luong chlorophyll
trong 14 rau dugc do bang may do Chlorophyll CCI
0 bude song 200 plus. Cac chi ti€u duong kinh than,
sinh khoi tuoi va sinh khoi kho rau muong/chau
dugc thu thap vao thoi diém thu hoach.

2.4 Phan tich sb liéu

S6 ligu thi nghiém dugc phan tich kiém dinh
thong ké bang phan mém Minitab 16.2

3 KET QUA VA THAO LUAN

3.1 Kha ning kich thich niy mam va sinh
truéng hat rau muong & dieu ki¢n phong thi
nghiém cua 8 dong vi khuan co dinh dam va
tong hop 1AA

3.1.1 Anh huong cia mat sé vi khudn lén khd
nang nay mam cua hat rau muong

Két qua khao sat anh huong mat s6 cua 8 dong
vi khuan lén ty 1¢ ndy mam cua hat rau muéng sau 6
ngay thi nghiém duoc trinh bay ¢ Bang 4. Ket qua
cho thay khi chung vi khuan vao hat rau mudng giup
gia tang khac biét y nghia thong ké ty 1& nay mam
cuia hat so vé6i dbi ching khong chang vi khuan. Mat
s6 vi khudn khéc nhau ciing anh huéng 1én ty 1& nay
mam cua hat khac nhau va c6 su khac biét y nghia
thong ké (p<0,05). Trong d6 dong vi khuan TP-1.3,
TP-1.4, MQ-2.1, va MT-16.5 ¢ mat s 10° cfu/mL
cho ty 1é nay mam cao nhit va khac biét c6 ¥ nghia
thdng ké so v6i cac mat sb con lai khi so sanh trong
cung 1 dong vi khuan. Trong khi cac dong vi khuan
MQ-2.5, OM-17.2, OM-17.5 va CP-18.2 cho ty I¢
nay mam hat khac bi¢t khong c6 ¥ nghia thong ké
khi so sanh giira mat s6 106 cfu/mL véi cac mat $6
con lai. Nhu vay, mét s 10° cfu/mL 1a mat s6 vi
khuan thich hop nhét cho ca 8 dong vi khuén thu
nghiém giup kich thich gia ting ty 1& ndy mam cua
hat rau muéng.

Bing 4: Anh hwéng cia cac mat s6 vi khuin khac nhau ciia 8 dong vi khuan thir nghiém 1én ty 1 nay
mam hat rau muong sau 6 ngay thi nghiém

- . Ty 1€ ndy mam (%)
Nghiém thie  —=5 5577 MO21 MO-25 MT-165 OM-172 OM-175 __ CP-18.2
Doi chimg 66.0° 660  660°  660°  660°  660°  660° 66.0°
105 cfu/mL 7560 8370 726"  76.7° 6448  756°  67.8° 74.8°
10° cfu/mL 823 855 778  830°  837° 766" 8418 75.9¢
107 cfu/mL 748  722¢ 6966 789 6448 7270 856° 75,43
10° cfu/mL 68.0° 77.8°  659° 833  77.0°  767%  72.2° 75,2
10° cfu/mL 7560 7450 6520 7330 633 6079 77.8° 72,00

*Luu y: Trong cing mét Cot cdc s6 ¢6 chir theo sau giong nhau thi khéng khdc biét y nghia thong ké & mirc 5% (p<0,05)

theo phép thir Duncan
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3.1.2 Anh hwong ciia 8 dong vi khuan thir
nghiém lén kha nang kich thich nay mam cua hat
rau muong

Két qua khao st anh huong cua 8 dong vi khuan
tha nghiém & mat s6 10° cfu/mL 1én ty & nay mam
cuia rau mudng sau 6 ngay thi nghiém dugc trinh bay
& Hinh 1 cho thay ca 8 dong vi khuan déu giup gia
tang ty 1é nay mam cua hat rau muéng cao hon va
khic biét c6 ¥y nghia thong ké (p<0,05) so Vi
nghiém thirc d6i chig khong chung vi khuan vai ty
& tang giao dong tir 9,9% dén 19,5 %. Nam dong vi

85,52

90 - 82,3¢
80 -
70 A
60 -
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40 A
30 ~
20 ~
10 A
0 -

77,84

(%)

€ nAy mam

n

T 1
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khuan TP-1.4, OM-17.5, MT-16.5, MQ-2.5 va TP-
1.3 ¢6 ty 1& hat nay mam cao nhat, lan luot dat
85,5%; 84,1%; 83,7%; 83,0% va 82,3% khac biét
thdng ké (p<0,05) so v&i cac dong vi khudn con lai
va nghiém thirc ddi chimg khong ching vi khuan
(Hinh 1). Nhu vay, 5 dong vi khuan thir nghiém co
hiéu qua gitip gia ting ty 1& nay mam cua hat rau
mudng tir 16,3% dén 19,5%. Ngoai ra, két qua thi
nghiém con cho théy khi chung vi khuan con gitp
hat rau mudng nay mam sém hon (Hinh 2A) va gia
tang s6 ré mam so vai nghiém thie ddi ching khong
chang vi khuan (Hinh 2B).

83,0be 84,1 837

76,6%

75,9¢

Nghiém thirc

Hinh 1: Ty I¢ nizy mam hat rau muéng ciia cac nghiém thirc chiing vi khuan ¢ mat sé 108 cfu/mL sau 6
ngay thi nghiém

Chung vk sau 12 gidr Ching vk sau 24 gid

bC

Chung vi khuin TP-1.4

Hinh 2: Sy khac biét giira nghiém thirc ¢6 chiing va khong chiing vi khuan; (A): Thai gian xuét hign
hat nay mam sém hon so véi d6i chimg va (B): chiéu cao cay, chidu dai ré va s6 ré & nghiém thiic
chiing vi khuan TP-1.4 nhiéu hon so véi ddi chieng

41



Tap chi Khoa hoc Trirong Pai hoc Can Tho

Két qua nghién ctru cho thdy khi chung 8 dong
vi khuén cb dinh dam va téng hop TIAA vao hat rau
muong giup gia tang 15% ty 1& ndy mam hat rau
mudng so vai dbi chirng khong chung vi khuan. RS
rang vai tro cia vi khuan mang dén hiéu qua gia ting
ti 16 nay mam nay. Mot s6 nghién ciru truge day
cling cho két qua tuong ty. Nghién ctu cua Kiéu
Phwong Nam va ctv (2010) da chi ra rang khi chiing
cac dong vi khuan Methylobacterium ssp. gitp kich
thich sinh truong thuc vét va lam tang ty 1& nay mam
hat dau xanh, dau dlia, ddu cove va hat ca chua c6 y
nghia théng ké so voi ddi ching khong chung vi
khuan. Twong ty, nghién ctru cua Tran Bao Tram va
ctv (2017) da cho thay khi chung dung dich vi khuan
¢6 kha nang tong hop IAA Kluyvera cryocrescens
gitp ty 1é nay mam cua hat dwa chudt ting manh, dat
93,3% va khéc biét c6 ¥ nghia thong ké so voi ddi
chirg khoéng chiing (80%).

3.1.3 Anh huong cia 8 dong vi khuan thir
nghiém [én khd nang kich thich sinh truong rau
muéng ¢ diéu Kién phong thi nghiém

Két qua danh gia kha nang kich thich sinh trueong
cdy rau mudng cua 8 dong vi khuan trén méi truong
agar 1% ¢ diéu kién phong thi nghiém sau 10 ngay
duoc trinh bay ¢ Bang 5. Két qua cho thay ca 8 dong
vi khuan déu c6 kha nang kich thich sinh truéng ciy
rau mudng cao hon va khéc biét c6 y nghia thong ké
(p<0,05) so v&i nghiém thirc dbi chimg khong ching
vi khuan.

Déi vai chi tiéu chiéu cao cdy mam, tat ca cac
nghiém thtrc chung vi khuan déu co chiéu cao cay
mam cao hon va khac biét c6 y nghia thong ké so
v6i nghiém thuc déi chimg. Trong d6 cac nghiém
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thirc ching dong vi khuan MQ-2.5, OM-17.5 va CP-
18.2 ¢ chiéu cao cdy cao hon (dao dong tir 15,7-
17,3 cm) va khéc biét c6 y nghia thong ké so véi cac
nghiém thirc chung vi khuan con lai va nghiém thic
dbi chimg. Cac nghiém thirc con lai co chiéu cao
than dao dong tu 13,3 dén 15,3 cm, cao hon va khéc
biét co y nghia thong ké so véi nghiém thic ddi
chung khong chung vi khuan (11,1 cm).

Tuong tu nhu chiéu cao cdy, chiéu dai ré cua tat
ca nghiém thtc c6 chung vi khuan déu cho ré dai
hon va khac biét y nghia thong ké so voi nghiém
thirc dbi chimg khong ching vi khuan. Dac biét ¢
nghiém thirc ching 3 dong vi khuan TP-1.3, MQ-
2.1 va MQ-2.5 cho chiéu dai ré dai nhét twrong ing
dat 8,06; 8,67 va 10,21 cm so véi nghiém thic ddi
chimg khéng ching vi khuan (5,20 cm) va trong khi
cac nghiém thuc chung vi khuan con lai ¢6 chiéu dai
ré dao dong tir 6,75-7,79 cm.

Dbi véi chi tiéu sinh khdi tuoi cay rau mudng,
céc nghiém thirc chiing 4 dong vi khuan TP-1.3, TP-
1.4, MQ-2.5 va OM-17.5 cho két qua sinh khéi tuoi
cao hon c6 y nghia thong ké so v6i cac nghiém thirc
chung cac dong con lai véi khdi lugng dao dong tir
927 dén 995 mg va tang gap 1,68 lan so véi nghiém
thirc ddi chung khong chung vi khuan (564 mg). Dac
biét, dong vi khuan MQ-2.5 lam gia tang chiéu cao
than, chiéu dai ré va sinh khéi twoi cua rau muong
va dat gi4 tri cao nhat. Trong khi dong vi khuan TP-
1.3 chi ¢6 hiéu qua trong viéc kich thich tang chiéu
dai r& va sinh khéi twoi. Twong tu, dong vi khuan
OM-17.5 chi c6 hiéu qua trong gia ting chiéu cao
than va sinh khdi twoi va dong vi khuan TP-1.4 va
MT-16.5 chi giup ting sinh khéi tuoi.

Bang 5: Anh hwéng ciia 8 dong vi khuin tuyén chon 1én mét sé chi tiéu sinh truémg ciy rau mudng &

diéu ki¢n phong thi nghi¢m

Chi tiéu sinh truéng

STT  Nghi¢m thirc Chidu cao than (cm) _ Chidu dai ré (cm) Sinh khdi twoi (mg)
1 bC 11,1 5,20¢ 564

2 TP-1.3 13,4¢ 8,06 9952
3 TP-1.4 15,3¢ 7,580 927°
4 MQ-2.1 13,9¢ 8,67° 697¢
5 MQ-2.5 16,1° 10,212 943°
6 OM-17.2 13,3¢ 7,79bcd 705¢
7 OM-17.5 17,32 7,25« 935°
8 MT-16.5 15,01 6,75¢ 884°¢
9 CP-18.2 15,7 7,19% 851¢
F * * *

CV (%) 12,2 17,7 16,7

*Laew y: "*7: khdc biét Y nghia thong ké ¢ mitc 5% va trong ciing m@t Ct cdc s c6 chir theo sau gidng nhau thi khéng

khdc biét Y nghia théng ké ¢ mitc 5% (p<0,05) theo phép thir Duncan
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Trong 8 dong vi khuan thir nghiém cho thay 5
dong vi khuan khuan TP-1.3, TP-1.4, MQ-2.5, OM-
17.5 va MT-16.5 gitp kich thich ty 1& nay mam, sinh
truong va trong lugng tuoi cdy rau mudng tot hon
S0 V6i cac dong vi khudn con lai (MQ-2.1, OM-17.2
va CP-18.2). Do d6 5 dong vi khuan nay duoc chon
dé danh gia anh huong caa chiing 1én sinh truong va
nang suat rau mudng trong diéu kién nha ludi.

Két qua nghién ctru nay twong tu nhu két qua
nghién ciru trude day Cua Vi Thanh Cong (2009)
khi chung dong vi khuéan Azospirillum Sp. phan lap
tir ré cdy rau muong gilip gia ting chiéu dai ré cy
1,19 lan so voi dbi chimg khong ching vi khuan.
Tuong tu, Bakonyi et al. (2013) da ngam hat véi cac
ché pham vi sinh da giup hat tang ty 1& nay mam
thém 20%, sinh khéi kho cua ré mam va than mam
tang thém 7% so voi nghiém thire d6i chimg khong
xir i voi ché pham. Nghién ctru cua Hanapi et al.
(2014) da cho thay khi chung vi khuan Nitromonas
europaea hoic hon hop cua né voi cac dong vi
khuan khac da thuc day sy phat trién tét nhat cua
chiéu dai ré. Trong khi hdn hop dong vi khuan
Rhodopseudomonas palustris va Acinetobacter sp.
gitip kich thich sy ndy mam va chiéu cao cdy mam
cua hat Ita tt nhat. Ngoai ra, Tran Bao Tram va ctv
(2017) da cho thay khi chung dung dich vi khuén
tong hop 1AA (Kluyvera cryocrescens) sau 10 ngay
nu6i cdy gitp cdy dua leo sinh truong nhanh va dong
déu, co chidu dai than, ré va khéi lwong than 14 ciing
nhu s6 ré phat trién 6t hon 50 V6i nghiém thic doi
chimg khong ching vi khuan.
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3.2 Anh huéng ciia 5 dong vi khudn thir
ngh[ém 1én sinh trwéng va ning suat rau muong
& dieu Kién nha lwoi trong hai vu

Két qua khao sat kha nang kich thich sinh truong
va ning suat rau mubng cia 5 dong vi khuan trong
chau ¢ diéu kién nha luéi trong sudt hai vu thi
nghiém duoc trinh bay ¢ Bang 6 va Bang 7.

Két qua vé sinh truong va ning suat rau mudng
cua vu 1 duogc trinh bay trong Bang 6 va Hinh 3 cho
thdy cac nghiém thirc ching cac dong vi khuin don
1 hay t6 hop 5 dong vi khudn két hop bon giam cac
muc phan dam khac nhau cho sinh trudng va nang
Suit cay rau mudng khac biét c6 y nghia théng ké
(p<0,05) khi so sanh v6i nhau. Nhin chung, cac chi
tiéu ve sinh trudng va nang suat ciia cac nghiém thirc
chang vi khuan két hop bon 75% phéan dam cao hon
va khac biét c6 ¥ nghia thong ké so véi chi két hop
bon 50% phan dam. Nghi¢ém thuc bon 75% phan
dam két hop chung dong vi khuan TP-1.4 va MT-
16.5 cho cac chi tiéu sinh truong (chiéu cao cay,
duong kinh than, sb 14, ham luong cholophyll, ning
suét va sinh khdi kho) cao nhit va khac biét ¥ nghia
thong ké voi nghiém thirc bon 100%N theo khuyén
cao (Bang 6). Bén canh do, hai nghiém thac chung
dong vi khuin MQ-2.5 va OM-17.5 két hop bon

75%N cho céc chi tiéu vé sinh trudng, ning suat va
sinh khéi kho tuong duong va khong khac biét y
nghia thong ké so vai nghiém thirc bon phéan hoa hoc
theo khuyén céo.

Béang 6: Anh huéng ciia 5 dong vi khuin tuyén chon 1én sinh truwéng va ning suit rau muéng é vu 1 cia

thi nghiém nha lwéi

Chi tiéu sinh truémg Sinh khoi

Nghiém thirc Chiéu cao  Pwong kinh S61a Chlorophyll Tuoi Khé

(cm) (cm) d4) (CCn () @
NTI: BC 24,47 0,320¢ 7,93 7,43¢ 9,33" 0,97
NT2: 100% NPK KC 42,60% 0,535% 10,27 14,772 28,30 3,212
NT3: 75%N+TP-1.3 37,63 0,511% 9,80 13,24>  2430° 2,27
NT4: 75%N+TP-1.4 43,332 0,5742 9,80%¢ 15,700 31,0720 3,532
NT5: 75%N+MQ-2.5 43,132 0,549 9,6 7abcd 12,63 27,57 267
NT6: 75%N+0OM-17.5 41,23 0,546% 10,532 15,178 28,90  2,91bc
NT7: 75%N+MT-16.5 42,10bc 0,522@ 10,072b¢ 13,23> 29,53  2,49%
NT8: 75%N+MIX 5 VK 39,87¢ 0,530% 9,09¢cde 13,35> 15979 1,70
NT9: 50%N+TP-1.3 38,50f 0,491° 8,600%f 9,80¢ 22,637 1,84%
NT10: 50%N+TP-1.4 38,27 0,502° 9,07¢de 10,289  24,40°  2,30¢
NT11: 50%N+MQ-2.5 39,90¢ 0,510° 9,00¢def 11,87¢  23,50¢F 1,759
NT12: 50%N+0OM-17.5 36,40" 0,488° 9,672bcd 10,379 22,60F  2,27¢
NT13: 50%N+MT-16.5 37,479 0,515P 9,29bede 10,549  22,20f 2,06
NT14: 50%N+MIX 5VK 41,131 0,503" 8,40¢°f 12,70 26,879  2,19¢

*Liru y: trong ciing mot Cot cdc $6 c6 chir theo sau gidng nhau thi khéng khdc biét ¥ nghia théng ké ¢ mirc 5% (p<0,05)

theo phép thir Duncan
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Hinh 3: So sanh anh hwéng cia 5 dong vi khuan thir nghiém 1én sinh truéng ciy rau mudng ¢ diéu
kién nha lwéi véi mirc phan bén 75%N

Két qua ciing ghi nhan tuong ty trong vu 2 & diéu
kién nha ludi (Bang 7 va Hinh 4) cho thiy cac
nghiém thic ching vi khuan két hop bon 75%N c¢6
cac chi tiéu ve sinh truong, ham luong chlorophyll
trong la va nang sudt rau mudng cao nhat va khac
biét ¥ nghia thong ké (p<0,05) so véi cac nghiém
thic con lai. Trong do, nghiém thac ching dong vi

khuan TP-1.4 két hgp bon 75%N cho tat ca cac chi
tiéu vé& sinh truéng va sinh khdi twong dwong
nghiém thire bon 100%NPK theo khuyén céo va cao
hon cac nghiém thic ching cac dong vi khuén con
lai & ciing mtrc d6 phan dam bén 75% (Bang 7). Ké
dén 1a nghiém thae ching cac dong vi khuan TP-1.3,
MQ-2.5 va MT-16.5 két hop bon 75%N.

Bang 7: Anh hwéng ciia 5 dong vi khuan thir nghiém 1én sinh trwéng va ning suit rau muéng é vu 2

cua thi nghiém nha lwéi

Cic chi tiéu sinh truéng Sinh khéi

Nghiém thirc Chiéu cao  Duong S61a Chlorophyll Twoi (2) Khd

(cm) kinh (cm) (1%) (CCl) g )
NT1: BC 30,28° 0,34¢ 7,53 8,38 14,33 1,03"
NT2: 100% NPK KC 51,91° 0,662 10,00%fo 13,842  5290° 4,20
NT3: 75%N+TP-1.3 47,70 0,64 10,11¢fo 13,26%%  44,63" 357
NT4: 75%N+TP-1.4 53,98 0,65® 10,76 14,55*  52,10°0 3,87%®
NT5: 75%N+MQ-2.5 46,89 0,59 10,35%c 13,842 40,13 3,33bcd
NT6: 75%N+0OM-17.5 46,86 0,594 10,62c 14,200  36,60° 2,84%
NT7: 75%N+MT-16.5 46,35%  0,59%cd  10,562¢ 13,39 40,98° 3,290
NT8: 75%N+MIX 5 VK 44,13% 0,54 10,230cdef 13,59%¢ 31,659 2,840
NT9: 50%N+TP-1.3 44,28 (0,584 10,05%f 12,56¢ 33,657 2,850%
NT10: 50%N+TP-1.4 48,03°  0,59%cd  10,62° 12,86%" 39,187  3,24%
NT11: 50%N+MQ-2.5 45,15¢ 0,55%  10,25b0cde 12,84%" 29 45" 261
NT12: 50%N+0OM-17.5 43,639 0,53¢ 9,689 11,13" 2585 2,231
NT13: 50%N+MT-16.5 46,38°% 0,54 9,750 12,06 31,609 2,79%
NT14: 50%N+MIX 5VK 44,08 0,54 9,76 11,849 26,58 2,059

*Liru y: trong ciing mot Cét cdc $6 c6 chir theo sau gidng nhau thi khéng khdc biét y nghia thong ké ¢ mirc 5% (p<0,05)

theo phép thir Duncan

Qua 2 vu rau mudng thi nghiém & nha lugi cho
thiy viéc giam luong phan dam lam anh huéng
manh 1én sy sinh trudng cua cdy rau mubng, tuy
nhién khi chiing dong vi khuan c¢6 kha ning c¢6 dinh
dam va téng hop IAA Paenibacillus cineris TP-1.4
cho hiéu qua kich thich sinh truong tét va 6n dinh
1én sy sinh trudng cua cdy rau mudng du chi bon
75% theo khuyén céo. Qua d6 cho thay dong vi
khuan Paenibacillus cineris TP-1.4 ¢6 kha nang ¢
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dinh dam trong khong khi tao dam hitu dung cho cay
rau hap thu bd sung va thay thé luong dam hoa hoc
da giam trir khi bon. Ngoai ra, dong vi khuan
Paenibacillus cineris TP-1.4 con ¢6 dic tinh tong
hop IAA 6n dinh ciing 1a mét yéu té gitp cy rau
mubng ting cuong hip thu dinh dudng va sinh
truong t6t khi méi truong thiéu hut ngudn dam (Xa
and Nghia, 2019).
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Hinh 4: Anh hwéng caa viéc chiing dong vi khuin TP-1.4 vao trong dét két hop bon cic mire phan
dam khac nhau Ién sinh truéng ciy rau muong ¢ dieu kién nha lwéi

Mot s6 nghién ctru trude day ciing cho két qua
tuong tu. Nghién ciru cia Malik et al. (1985) cho
thiy khi ching cac dong vi khuan Azotobacter,
Azospirilium, Acetobacter, Bacillus va
Pseudomonas trén cay ltia giup lta phat trién t6t va
cho ning suat cao hon so véi nghiém thire d6i ching
khong chung vi khuan. Diéu nay do IAA dugc tong
hop bai cac ching vi khuan thir nghiém da kich
thich r& Ita phat trién nhanh va ting sinh khdi do
hip thu nudc va chét dinh dudng tot hon. Nghién
ctu cua Akbari et al., (2007) ciing da phan 1ap va
tuyén chon duoc mot sé dong vi khuan Azospirillum
sp. ¢6 kha ning sinh téng hop TAA gitip kich thich
sinh trudng cua cay lia mi thong qua viéc lam tang
duong kinh gdc 1ta, chiéu dai ré, trong lwong kho va
s6 r& s0 Vi nghiém thirc ddi chimg khong ching vi
khuan. Nghién ctru cia Kiéu Phuong Nam va ctv
(2010) ¢ diéu kién vuon wom cho thay khi chiing
cac dong vi khuan Methylobacterium spp. gitp gia
tang chiéu cao cdy mam, chiéu dai ré, sinh khéi tuoi
va sinh khdi kho ciia cdy dau xanh va khac biét c6 y
nghia thng ké so v6i nghiém thirc dbi ching khong
chang vi khuan. Trong céc thi nghiém & nha ludi va
ddng ruong tai Tién Giang, nghién ctru caa Nguyén
Thi Ngoc Tric (2011) da cho thay khi sir dung ché
pham vi sinh t6 hop céc dong vi khuan c6 dinh dam
va téng hop TAA dugc phan lap va tuyen chon tu dat
trong rau ¢ Tién Giang giup tang chleu dai ré va
chiéu cao cdy rau muong va rau mdng toi. Nghién
ctru da chi ra sir dung ché pham vi sinh két hop giam
50% lwong phan hoa hoc cho ning sut rau cao hon
s0 Vi nghiém thic chi bon phéan héa hoc, dong thoi
gitp giam luong nitrate ton du trong rau. Ngoai ra,
nghién ctru cua Lai Qudc Chi va ctv (2012) cho thay
3 dong vi khuan Rhizobium tropici, Bacillus subtilis
va Rhizobium multihospitium giup tang chiéu cao va
ning sudt cdy hanh 1a (Allium fistulosum sp.) va
mong toi (Basella alba L.) so véi nghiém thirc dbi
chimg bon phén hoa hoc theo khuyén céo. Trén cay
laa, Nguyén Thi Pha va ctv. (2014) da khao sat anh
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huéng caa 2 dong vi khuan ¢b dinh dam ¢ diéu kién
ddng rudng cho thay khi ching dong vi khuan PH27
gitip tiét kiém duoc 50% lwong phan dam nhung van
cho ning suit laa trong dwong v6i bon day du 100%
dam theo khuyén céo va khong ching vi khuan.

4 KET LUAN VA PE NGHI

O diéu kién phong thi nghiém, mat s6 10°
cfu/mL 1a mat s6 t6i wu nhét cho ca tam dong vi
khuan thir nghiém trong nghién ctru nay gitp tang ty
16 nay mam cua hat rau mudng vai ty 1é nay mam
tang tir 16,3%-19,5% va tang 53,72% sinh khdi tuoi
Cua cdy rau muong $0 v&i ddi chimng khong ching vi
khuan. Trong diéu kién nha ludi, viéc ching dong vi
khuan Paenibacillus cineris TP-1.4 vao trong dét
gitip tiét kiém dén 25% luong phan dam khuyén céo
cho cay rau mudng nhung van bao dam sinh truong,
phat trién va ning suit tuong duong va khac biét
khong ¥ nghia thong ké so v6i bon phan hoa hoc
theo khuyén céo.

Nghién ctru d4nh gia hiéu qua cia dong vi khuan
Paenibacillus cineris TP-1.4 trong diéu kién ngoai
ddng 1a rat can thiét dé c6 du co so vé hiéu qua kich
thich sinh truéng va gia ting ning suat cy rau ciing
nhu kha ning thich nghi va séng sot cua dong vi
khuan nay trong dét trong rau & thyuc té dong ruong.
Két qua nghién ctru nay c6 thé wng dung dé tao ché
pham sinh hoc gitp giam sir dung phan bon dam hoa
hoc, duy tri va tang sinh truong va nang sudt cdy rau,
dac biét 1a rau muong Tu d6 gia tang hi¢u qua kinh
té, gop phan san xuat néng nghiép bén viing.
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