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TOM TAT

Nghién ctru dugc thwe hién nhdm tuyén chon va s dung cac chiing vi khuén ndi sinh cé kha kich thich sinh
trwdng thuc vat tir nhidu ving sinh thai khac nhau dé san xuét ché pham dinh dwéng vi sinh da chivc ndng bén cho
cay tréng. Cac chiing vi khuan ndi sinh dwgc tuyén chon thdng qua kha nang sinh IAA, phan giai lan, di khang véi vi
sinh vat gay bénh va sinh cac enzyme thiy phan cao. Két qua tuyén chon dwoc 6 ching vi khun ky hiéu 3TDG1,
3TDG4, 3TDG5, 3LC2, 3LDQ2 va 3CL2 c6 hoat tinh sinh hoc tét nhét tir 32 chiing vi khuan néi sinh dé bd sung vao
dich dinh dwéng sau x& ly phé thai chdn nudi 1am ché pham dinh dwéng vi sinh da chirc ndng. Céac ching nay lan
lwot c6 mirc d6 twong déng 99% voi Klebsiella pneumoniae strain PSB1, Klebsiella oxytoca strain ALK033,
Aeromonas caviae strain J5; Pseudomonas putida strain E1-4, Pantoea rodasii strain Y36 va chling Bacillus subtilis
strain QB5413. Th&r nghiém st dung ché phdm dinh dudng vi sinh da chirc niang da lam tang nang suét rau mung
toi 89,51% so v&i cong thire chi dung phan NPK.

Tw khoéa: 1AA, khang bénh, phan giai 1an, vi khuan néi sinh, cac vung sinh thai
Research on Using Endophytic Bacteria Isolated from Different Ecosystems

ABSTRACT

The aim of this study was to select and use the endophytic microorganism strains from different ecosystems for
the production of multifunctional biofertilizer formulation for crop plants. The endophytic microorganisms were
selected for their IAA and hydrolytic enzyme production, phosphorus solubilization, and antagonism to pathogenic
microorganims.  Six endophytic bacterial strains, 3TDG1, 3TDG4, 3TDG5, 3LC2, 3LDQ2 and 3CL2, with high
bioactivity were selected from 32 endophytic bacteria strains. These strains were used for adding into the nutrient
liquid obtained from treatment of livestock waste for the production of multifunctional biofertilizer formulation. These
strains were 99% homologous with Klebsiella pneumoniae strain PSB1, Klebsiella oxytoca strain ALKO033,
Aeromonas caviae strain J5; Pseudomonas putida strain E1-4, Pantoea rodasii strain Y36 and Bacillus subtilis strain
QB5413, respectively. The yield of Basella alba L. in tetsting experiment fertilized with multifunctional formulation
increased by 89.51% as compared with the use of NPK fertilizer.

Keywords: Endophytic bacteria, 1AA, phosphorous solubilizaton, different ecosystems.

phan bén va thudc bao vé thuc vat (BVTV) hoa

1. DAT VAN DE

Tac dong ctia tién trinh dé thi héa cung véi
dan s6 hon 90 triéu ngudi hién nay da dat ra ap
Iuc 16n v6i nganh néng nghiép Viét Nam trong
viéc tang nang suidt va san lugng cdy trong.
Thuc t& hién nay 12 viéc san xuét, canh tac cta
néng dan Viét Nam con lam dung nhiéu cac loai

hoc. Hé qua 14 dan dén chi phi cao, gdy 6 nhiém
méi truong va dé lai du lugng héa chat doc hai
trong néng san, anh hudng dén stic khde nguosi
tiéu dung.

Cac ché pham sinh hoc nhu phén vi sinh da
duge chiing minh c6 thé thay thé hosc lam giam
st dung phan héa hoc va thuéec BVTV trong san
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xuit néong nghiép. Phan vi sinh gép phan quan
trong trong viéc nang cao chat lugng néng san,
than thién véi méi truong va giam chi phi san
xuét, tao nén tang cho néng nghiép phat trién
bén viing (Pham Van Toan va cs., 1998). Mot
trong nhing nhém vi sinh vat cé ich cho cay
trong dang dugde quan tdm hién nay la nhém vi
khuén ndi sinh. Céc vi khuén ndi sinh thuéc cac
chi Bacillus,
Pseudomonas thuong dugc tim thdy & cac cay

Burkholderia, Enterobacter va

trong nong nghiép (Reinhold-Hurek and Hurek,
2011). Trén thé& gidi, cAc ché phdm phét trién ti
vi khuén néi sinh da duge dua vao tng dung
nhu ché phdm PIX PLUS cta Anh, dich phan
bén dinh dudng Sumagrow ctia My. O Viét Nam,
nhitng nghién ctu vé vi khuéin ni sinh trén mot
s6 cay trong da dude tién hanh nhung van chua
dugc danh gia day du va chua dua vao ting dung
dugc trong thuc tién san xuit (Cao Ngoc Diép va
Nguyén Ai Chi, 2009; Luong Thi Hong Hiép va
Cao Ngoc Diép, 2011).

T thuc t&€ trén, viéc nghién ctGu tuyén
chon va st dung vi khuén noi sinh c6 hoat tinh
sinh hoc cao dé san xu#t ché phadm dinh dudng
vi sinh da chiic ndng bén cho cay trong 1a rat
cAn thiét.

2. VAT LUEU VA PHUONG PHAP

2.1. Vat lidu

32 chting vi khuédn néi sinh da duge phan
lap ti cac cAy trong trén 4 ving sinh thai khac
nhau thudc dé tai trong diém ctia Hoc vién Nong
nghiép Viét Nam, ma s6 T2015 - 04 - 05TD,
phan bén NPK (ure, super lan, KCl) va ché&
pham dinh dudng tir xt 1y phé& thai chan nuéi
lon dang 16ng bang hé thong thiét bi UASB.

2.2. Phuong phap nghién citu

2.2.1. Méi truong nuéi cay

Céac moi truong duge st dung trong nghién
ctiu gbm moi trudng mudi khodng co ban nhu
mdi trucng LB, NA, LGI, YMA. Mbéi truong sau
khi pha dudc dem kht trung 6 121°C, 1 atm
trong 20 phiit.
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2.2.2. Xac dinh hoat tinh cellulase, amylase
va protease

Hoat tinh cac enzyme cellulase, amylase va
protease dugc xac dinh dua trén kha néng tao
vong phan giai dude nhuém méau bang dung
dich lugol trén dia thach chiia cac cd chit tuong
ting 12 CMC, tinh bot va casein véi nong do 0,2%
(William, 1983).

2.2.3. Xac dinh kha ndng phan giai lan

Hoat tinh phan gidi lan dudc x4c dinh dua
trén su hinh thanh vong sang trong xung quanh
khuén lac cua céac ching cdy chim diém trén
moi truong Pikovaskya (Puente et al., 2004).

2.24. Xac dinh ham lugng IAA

Vi khuén duge nudi trong méi truong NA bd
sung 100 mg/l tryptophan va dinh lugng TAA
bing thudc thit Salkowski (Gordon and Weber,
1951). Hén hgp phan tng gébm 1 ml dich sau ly
tam cho vao 2 ml thudc thi Salkowski. Phan
ting dudc lac déu, u t6i trong 20 phit va do trén
may do quang phé & bude séng 530 nm. Gia tri
OD ctia mau duge ddi chiéu véi db thi chudn dé
tinh ham lugng IAA trong dich nuéi cdy theo
don vi pm TAA/ml.

2.2.5. Xac dinh hoat tinh déi khang ctia cac
chiing vi sinh vat

Stt dung phuong phap khuéch tan dia thach
cia Dhanasekaran et al. (2012) dé kiém dinh
cic vi sinh vat gom Bacillus anthracis,
Escherichia coli, Salmonella va hai ching vi
sinh vat giy bénh thuc vat la Ralstonia
solanacearum gay bénh héo xanh va Fusarium
oxysporum géy bénh héo vang.

2.2.6. Phan loai chung vi sinh vat

DNA téng s6 tit vi khudn dudc tach chiét
theo m6 td cia Sambrook va Russell (2001).
Trinh tu gene ma héa 16S rRNA ctia ciac dong vi
khuédn dude x4c dinh bing may doc trinh tu tu
dong ABI PRISM 3100 Avant Genetic Analyzer
va Sequence Analysis va so sanh v61 ngdn hang
dii liéu cta NCBI (National
Biotechnology Information).
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2.2.7. Xac dinh diéu kién nhan giéng thich
hop cac chiing VSV néi sinh tuyén chon

- Anh hudng ctia pH: Nghién ctiu anh
hudng cta pH dén sinh truéng va ham luong
IAA sinh ra cta vi khuén néi sinh dudc nghién
ciu trén moi truong nudi cdy LB dugc diéu
chinh 6 cac pH 5, 6, 7, 8 bang dung dich dém
photphas, 14c 150 vong/phit & 30°C, sau 48.

- Anh hudng ctia nhiét do dén sinh trudng
va ham lugng IAA cta cac ching vi khuédn dudc
nghién ctu trén méi trusng LB, ldc 150
vong/phit 6 pH 7, sau 48 gid & cac nhiét do 25,
30, 35 va 40°C.

- Anh hudng ctia téc d6 lic dén sinh trudng
va ham lugng IAA cta céc chung vi khuén duge
nghién cttu trén moéi truong LB 6 30°C, pH 7
trong 48 gié ¢ cac téc do lac 100 vong/phit, 150
vong/phut va 200 vong/phiit.

- Anh huéng ctia thdi gian nudi cdy dén
sinh trudng va sinh IAA cta cac chung dudc
nghién cu trén méi trusng LB lic 150
vong/phit 6 30°C, pH 7 va xac dinh sau cac
khoang thoi gian 24, 48 va 72 gid.

2.2.8. Sin xuadt ché phim dinh duéng
vi sinh

Céac chting vi khuén ndi sinh da tuyén chon
dugc nhan gidng riéng ré. Sau d6 cac chung nay
dugc phéi tron hén hop véi dich dinh dudng ti
phé thai chan nudi lgn sau khi xt 1y trong thiét
bi UASB véi ti 1é 1:5. Ché& phdm dinh dudng vi
sinh duge kiém tra chédt lugng theo théng tu
41/2014/TT-BNNPTNT theo cac phuong phap
thong dung hién hanh caa Vién Thé nhudng
Noéng hoa.

2.2.9. Thit nghiém danh gia hiéu qua cua
ché pham dinh duéng vi sinh da chiic ning
trén cay mung toi

Thi nghiém dugc bd tri theo phuong phap
cta Vincent gdm 3 cong thiic v6i 5 1an nhic lai.
M&i chau c6 kich thude 25 x 30 x 15 cm, chta 2
kg dat/ chau. Hat giong mung toi sau khi
ngim, U duge gieo vao chiu véi khoang cach 10
x 10 cm (6 hat/chiu). Cac chau dugc cham séc
va tudi nude nhu nhau véi ti 1&é phan bén nhu
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sau: Cong thic 1: Cay tréng trén chau duge bén
phan khoang theo nén tham canh véi lugng 3 g
NPK/chau. Coéng thic 2: St dung 10 ml ché&
phidm dinh dudng (khéng bé sung vi sinh vat
noi sinh) pha véi nuéc cat thanh 1000 ml, bén
40 ml/chau/lan/tuan. Cong thic 3: St dung 10
ml ch& phdm dinh dudng vi sinh pha véi nuée
cat thanh 1000 ml, bén 40 ml/chau/lan/tuan.
Sau 30 ngay theo ddi chiéu cao cay, so6 14, dién
tich 14 (cm?, ning suit (g/chau). S lidu duge
xt 1y theo chuong trinh Excel va IRRISTAT.
Thém vao d6, phép thti TukeyHSD va Holm véi
khoang tin cay 95% ciing dudc st dung dé phan
tich su khac biét mang y nghia théng ké ctia s6
liéu thu dudc tu cac cdp thi nghiém déi mot véi
nhau. Tinh ch4t cta dat truéc va sau thi
nghiém ciing duge danh gia theo tiéu chuén
Viét Nam.

3. KET QUA VA THAO LUAN

3.1. Pic diém sinh hoc ctia cac ching VSV
ndi sinh phan lap dugc ti cac vung sinh
thai khac nhau

8.1.1. Kh4 ning sinh cellulase, amylase va
protease

Két qua cho thdy 26 chung dugc kiém tra
sinh cellulase, 20 chung sinh amylase va 24
chting sinh protease véi cac vong phan giai khac
nhau, dudng kinh tu 2 - 30 mm. Trong s6 cac
chiing phat hién thay c6 sinh enzyme thuy
phan, 19 ching sinh ca 3 loai enzyme dudc kiém
tra gbm 3 chiing tii cAy trong trén dat phu sa, 3
chuing ti cAy trong trén dit méin, 6 ching tit cAy
trong trén dat bac mau va 7 ching ti cay tréng
trén dat phén. Cac chung 3CL2, 3RCR, 3TDG1,
3TN, 3TCX3 c6 vong phan gidi 3 co chat (CMC,
tinh bot, casein) rat 16n va rd, duong kinh dao
dong ti 14 - 30 mm.

Két qua nay ciing tuong dong véi cong bo
cia Amaresan et al. (2014) va Mukasheva et al
(2016). Tham chi, vong phan giai cd chat cua cac
chiing trong nghién ciu nay con cao hon nhiéu
so v6i nghién citu cua El-Deeb et al. (2012) cho
biét duong kinh vong phan gii cia cac chiing vi
khuén néi sinh chi dat tit 2 - 6 mm.
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Bang 1. Kha nang sinh enzyme ctia cac chung vi khuan ndi sinh

Puong kinh vong phan giai (mm)

Puwong kinh vong phan giai (mm)

STT Ching STT Chidng
CMC Tinh bét Casein CMC Tinh bét Casein

1 6RLR1 6 - - 17 5TK 16 8 18
2 8RLT - - - 18 YDT2 - - -

3 2RLT - 3 3 19 3TN 13 - 12
4 3RLT1 4 - 4 20 3TL1 22 16 22
5 8CR - - - 21 3TCN 24 18 30
6 3CL2 22 20 26 22 6LCX2 20 4 14
7 3RXL 20 16 22 23 6RCB1 14 4 22
8 3RCR 22 18 28 24 3TCB1 16 10 20
9 3TDG1 24 14 24 25 3RXC3 16 4 24
10 3TDG4 2 - - 26 3RC2 20 3 18
11 3TDG5 10 - 8 27 3TKT2 22 6 26
12 3LSH1 16 2 20 28 3TC2 20 12 24
13 6TSH3 18 15 24 29 3LC2 8 2 10
14 6LXL3 4 - - 30 3TXC3 28 18 28

Ghi ch151i: (-): Khéng thé hién hoat tinh enzyme, CMC (Carboxymethyl Cellulose)

3.1.2. Kha néing phan giai lan

Trong nghién ciu nay, 9 ching cé tao vong
phan gidi 1an trén dia méi truong véi ducong
kinh phén gidi t& 1 - 5 mm. Hai chung 3LDQ2
va 3LC2 tit cAy dau que va c6 ging & dat phén
c6 vong phan giai trong, 16n va rat ro. Cac
chtiing con lai tit cAy trong trén ving dat phu sa,
dat mén va dat bac mau c6 kha ning phan giai
l1an thap hon, duong kinh vong phéan gidi chi dat
1 - 2 mm. Kha n#ng phan giai lan cua céc chiing

o
)

5 Dat pht sa l

phin giai lin

Duwirng Kinhy

batman ! Dat bac mau

trong nghién ctu nay kha tuong dbéng véi
nghién ctiu cia Ozaktan et al. (2013) cho biét c6
29% céac chiung noi sinh tit cdy dua chudt sinh
vong phan giai 1an véi duong kinh 1 - 9 mm.

3.1.3. Kha néng sinh téng hop IAA

Ba muoi hai chiing khéo sat trong nghién
ctiu nay déu c6 kha nang sinh IAA khi c¢6 bd
sung Trytophan véi nong d6 0,1%, lugng IAA
cua cic chung dao dong trong khoang 2,8 - 101,9

__f___)ét phén

3RLT1 3RCR 3CL2 3TDGS 3LSHI 3IN 6LCX2 3LDQ2 3LC2

Hinh 1. Kha ning phan giai 1an cta vi khuin ndi sinh
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Hinh 2. Ham lugng IAA ctia cac chung vi khuin néi sinh

pg/ml. 5 chung sinh IAA cao nhat gom 3 ching
ti cdy dén gai 6 dat man (3TDG1, 3TDG4,
3TDG5), 2 ching 3LDQ2 ti ciy dau que va
3LC2 tit cAay co ging trén dat phén véi ham
lugng TAA trén 50 pg/ml. Riéng ching 3TDG5H
sinh TAA cao nh4t véi 101,9 pg/ml.

Ham lugng IAA tuong duong cing dudc ghi
lai trong nghién citu ctia Ozaktan et al. (2013)
dat 20 - 125 pg/ml. Lugng TAA dat 12,7 - 67,5
pg/ml duge phat hién thay ¢ cac chling noi sinh
trong nghién cttu cia Amaresan et al. (2014).

3.1.4. Kha ning déi khang véi vi sinh vat
gay bénh

Két qua nghién ctu d6i khang véi vi sinh
vat gly bénh thuc vat cho thay, chi c¢6 2 chiing
3RXL va 3CL2 d6i khang véi vi khuén gay bénh
héo xanh Ralstonia solanacearum, ducng kinh
vong khang khuén 1a 5 mm. Khong c6 chung vi

(V)% 6

imtbstsnbdul s

pis

khudn néi sinh nao trong nghién ctu nay déi
khang véi ndm Fusarium oxysporum giy bénh
héo vang. Theo Theunis (2005) va Amaresan et
al. (2012), su da dang cta céc vi khuén néi sinh
do6i khang lai R. solanacearum thudc nhiéu chi
khac nhau nhu: Bacillus, Proteus, Pseudomonas
va Corynebacterium.

Déi véi cac vi sinh vat kiém dinh, ching
3CL2, 3RXL, 3TC2 va 3LC2 déi khang véi vi
khuén B. anthracis v6i dudng kinh vong khang
lan lugt 14 12, 10, 6 va 4 mm. Hai chung 3CL2
va 3 LC2 con khang cd E. coli va Salmonella,
duong kinh vong tic ché& 1a 2 - 6 mm. Nhiéu co
ché& da duge dua ra dé ly giai su tc ché cac tac
nhan giy bénh. Theo Amaresan (2012), cac co
ché& nay dua trén tac dong bdo vé § viung ré
chéng lai cac vi khuén gay bénh thuc vat théng
qua sinh téng hop cac chat chuyén héa nhu
biosurfactants - chat hoat dong bé mét sinh hoc

Hinh 3. Hinh anh kiém tra dic tinh mét s6 chung dai dién
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(hydrogen cyanide), cac enzyme phan cit nhu p-
1,3 glucanase va protease, hormone thuc vat va
cac chat kich thich sinh truéng thuc vat nhu
auxins, IAA va siderophores. Trong nghién ctu
nay, 4 chiing tao vong tc ché véi cac vi sinh vat
gy bénh 1a 3CL2, 3RXL, 3TC2 va 3LC2 sinh ca
3 loai enzyme (cellulase, protease va amylase),
dong thoi c6 kha nang sinh TIAA (9,8 - 77,8 pg/ml).
Sinh téng hop cac chat trao d6i chit thi cdp c6
thé ¢ tac dong dén hoat tinh d6i khang bdi chiic
ndng nhu la mot tin hiéu trung gian gita vi
khuén néi sinh va cay chu (Graner et al., 2003).

3.2. Phan loai vi khuéin noi sinh tuyén chon

Dua trén két qua danh gia dic tinh cta cac
chling vi sinh vat ndi sinh, 6 chling c6 hoat tinh
sinh hoc cao nhit v6i kha nang sinh IAA, phan
giai lan va sinh cac enzyme thiy phan cao va cé

kha nang khang bénh dude chon dé sian xuét
ché& pham dinh dudng vi sinh da chtic niang bao
gdbm: 3TDG5, 3LC2, 3TDG1, 3TDG4, 3LDQ2 va
QB5413. Két qua kiém tra theo phuong phap
cdy vach cho thay cac ching nay khéng déi
khang nhau nén c6 thé phdéi tron trén cing mot
moi trudng.

So sanh trinh tu 16S rRNA cta cac chiung
v6i trinh tu tham chiéu trén co s6 di liéu
Genbank cho th&y 6 ching tuyén chon thudc 5
chi khac Bacillus, Klebsiella,
Pseudomonas, Aeromonas va Pantoea. Trong
d6, hai chung 3TDG5 va 3LC2 déu thuoc chi
Klebsiella: 3TDG5 c6 mitc d6 tuong déng 99%
v61 Klebsiella pneumoniae strain PSB1 trong
khi 3LC2 c6 mitc do tuong dong 99% véi
Klebsiella oxytoca strain ALK033. 3TDG1 tuong
dong 99% véi Aeromonas caviae strain J5.

nhau 1la

73 Pantoea rodasii strain 14DSR23

64
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96
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Pantoea rodasii strain Y36

3LDQ2

, ©

Pantoea rodasii strain SPP 13
Klebsiella sp. RCB261
b [ Klebsiella oxytoca strain NFL28

9414t 3LC2

60

o
Ko

4 Kiebsiella oxytoca strain ALK033

3TDGS

Klebsiella sp. YX118S

8% Kiebsiella pneumoniae subsp. rhinoscleromatis strain R-70

63 Kiebsiella pneumoniae strain PSB 1

70 Aeromonas caviae strain J2

Aeromonas caviae strain J5

3TDG1

Aeromonas hydrophila strain TB2

70 seromonas hydrophila strain RB5-M1
Pseudomonas mosselii strain .27

3TDG4

100

63 Pseudomonas putida strain E1-4

o4 Pseudomonas plecoglossicida strain S21

Pseudomonas plecoglossicida strain 121

3CL2

0.1

Hinh 4. Cay phat sinh chung

100 Bacillus subtilis subsp. subtilis strain QB5413

Bacillus subtilis stram SZMC 6179]

Bacillus subtilis strain PS832

loai ctia cac chiing VSV tuyén chon

Klebsiella quasipneumoniae subsp. quasipneumoniae strain 01A030



3TDG4 c¢6 miic dd tuong dbéng 99% véi
Pseudomonas putida strain E1-4. 3LDQ2 c6
miic d6 tuong dong 99% véi Pantoea rodasii
strain Y36. Chung 3CL2 tuong déng 99% véi
chung Bacillus subtilis strain QB5413. Cay phat
sinh chung loai thé hién méi quan hé di truyén
gitia cac chung dudc thé hién & hinh 4.

3.3. Xac dinh diéu kién nhan giéng t6i wu cho
cac ching VSV néi sinh dugc tuyén chon

3.3.1. Anh hudng ciia pH méi truong

Két qua anh hudng ctia pH méi truong dén
cic chung vi khudn duge thé hién & bang 2. S6
lugng t& bao cta cac chung tuong doi thap ¢ pH5
chi dat 2x10° - 5x10” CFU/ml. O pH trong khodng
gia tri 6 - 7, s6 lugng t& bao cac ching ting dan va
dat cao nhat 6 pH = 7 (dat 2,9x10% - 8,4x10°
CFU/ml). O pHS, s lugng t& bao cac chiing déu
giam, chi con 1,4x10% - 1,6x10° CFU/ml.

Anh hudng ctia pH dén sinh téng hop IAA

Nguyén Hai Van, Nguyén Thi Minh

cta cac chung dude thé hién & hinh 4. Mic du s
luong t€ bao hitu hidu cta céc chung trong
khoang pH = 7 - 8 khéng thay d6i nhiéu nhung
lugng IAA lai thay d6i dang ké. Ham lugng TAA
cua cac chung ting dan cung véi pH trong
khoang pH =5 - 7 va gidm & pH = 8. IAA cao
nhat cla cac chung déu dudc xac dinh thay 6 pH
= 7, dao dong trong khoang tu 9,8 + 0,7 dén
100,2 + 2,88 pg/ml. Diéu kién méi trudng cé tinh
axit va kiém dudng nhu can trd viéc sinh tong
hop TAA ciing nhu su phét trién cta vi khuén.
Sinh téng hop IAA bdi vi sinh vat & pH
trung tinh va kiém nhe da dudc ghi nhan trong
nhiéu nghién ctu. Tuong tu véi két qua trong
nghién ctu nay, cac chung vi khudn noi sinh
Pantoea agglomerans train PVM (Apine et al.,
2011), Bacillus spp. (Sudha et al., 2012) ciing
sinh TAA cao 6 pH trung tinh. Nghién ctiu ctua
Sachdev et al. (2009) cho thdy mét s6 chiing noi
sinh lai phat trién t6t va sinh IAA cao & pH
kiém nhu Klebsiella strain K8 sinh IAA cao nhat

Bang 2. Anh huéng ctia pH dén s6 lugng vi khudn

Sé lwgng vi khuan (x10°CFU/ml)

Chaing vi
khuan pH=5 pH=6 pH=7 pH =8
3TDG1 0,5 2,30 84,0 1,6
3TDG4 0,46 8,20 28,0 6,8
3TDG5 0,48 3,20 63,0 16,0
3CL2 0,18 0,21 7.8 1,7
3LDQ2 0,02 0,11 2,9 1,4
3LC2 0,24 4,20 8,0 1,5
ug/ml
120.00 5°
100.00 -
80.00
60.00
40.00 4 &
% =>
20.00 - 7
0.00 - 7. 79 2 =7

3TDG1 3TDG4 3TDGS 3LDQ2

3LC2  3CL2

Hinh 5. Anh huéng ctia pH méi trudng dén ham lugng TAA
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169 pg/ml 6 pH 8. Trong khi d6, pH axit lai
thich hdp cho cac ching sinh TAA nhu
Enterobacter cloacae PnB9 é pH = 4 (Jasim et
al., 2014) va Acetobacter diazotrophicus L1 ¢ pH
=6 (Nita et al., 2011) sinh IAA 1an ludgt 14 71,66
+ 6,11 pg/ml va 25 pg/ml

3.3.2. Anh hudng ctia nhiét dé

Cac ching vi khuédn ndi sinh da chon lua
dugc nudi cady 6 cac nhiét dd khic nhau 25°C,
30°C, 35°C va 40°C dé xac dinh nhiét d¢ thich
hop cho sinh téng hgp IAA. K&t qua & bang 2
cho thay cac chiing trong nghién ctiu c6 ngudng
phat trién réng, s6 luong t& bao dat trén 10°
CFU/ml trong khoang nhiét 25 - 40°C. Chung
3TDG4 phat trién véi s6 lugng t& bao 16n nhat &
nhiét d6 25°C, 2x10° CFU/ml trong khi céc
chiing con lai ¢6 s6 lugng t& bao cao nhat 6 30°C,
dat 3,6x10% 8,4x10° CFU/ml. O nhiét do 40°C,
cac chung phat trién kém hon.

Anh hudng ctia nhiét d6 dén sinh téng hop
IAA cta cic chung dude thé hién & hinh 5. Két
qua cho thdy nhiét dd thich hgp cho cic ching

sinh TAA cao lai khac v6i nhiét d6 thich hgp cho
cac chung phat trién. Cac chung 3TDGI,
3TDG5, 3CL2 sinh IAA cao nhat & 35°C, dat
12,03 + 0,93 - 132,3 + 2,18 pg/ml. Cac chung
3TDG4, 3LDQ2, 3LC2 sinh IAA cao nh4t 6 30°C,
dat 84,79 + 1,57 - 96,04 = 1,90 pg/ml.

Xu huéng sinh téng hop IAA & nhiét do
phong c6 thé do ngudn gdéc tu nhién cia cac
ching noéi sinh trong thuc vat. Nhiéu nghién
ctiu da cho thay nhiét do6 nay thich hop cho
nhiéu chtung nhu Enterobacter cloacae PnB9
sinh 40,33 + 3,21 pg/ml 6 28°C (Jasim et al,
2014), Pantoea agglomerans sinh 15,3 g/l 6 30°C
(Apine et al., 2011). M6t s6 chung thich hgp véi
nhiét d6 cao hon nhu Klebsella pneumoniae
PnB8 & 37°C, dat 59,66 + 7,77 ug/ml (Jasim et
al., 2014). Kha ning sinh IAA cao & ciac nhiét do
nudi cdy khéac nhau c6 thé duge can nhic nhu 1a
tiém nang dng dung céc chung vi khuin noi
sinh trong nghién ctiu kich thich sinh trudng
thuc vat ¢ nhiéu diéu kién khi hau va mua vu
néng nghiép khac nhau.

Bang 3 Anh huéng ctia nhiét do dén s6 lugng vi khuan

Sé lwgng vi khuan (x 10° CFU/mI)

Chuing vi khuan

25°C 30°C 35°C 40°C
3TDG1 5,7 84,0 79,0 0,21
3TDG4 20,0 14,0 0,05
3TDG5 15,0 56,0 32,0 4,80
3LDQ2 21,0 24,0 2,7 0,10
3LC2 1.4 1,5 2,60
3CL2 0,1 0,7 2,10

ug/ml

140.00 -
120.00 ~
100.00 A
80.00 A
60.00 A
40.00 A
20.00 A

0.00 -

[@25°C
RB30°C
@35°C
B40°C

3TDG13TDG43TDG53LDQ2 3LC2 3CL2

Hinh 6. Anh hudng ctia nhiét dé d&én ham lugng IAA
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3.3.3. Anh hudng cua téc do lic

Anh hudng téc do 14c dén s6 lugng t& bao
cta cac ching vi khudn duge thé hién & bang 4.
Su phéat trién cla cac chung ting cung véi toc d6
lic. S6 lugng t€ bao dao dong trong khoang
4,2x107 - 8,6x10% CFU/ml & toc do 100 vong/phit
va cao nhat ¢ 200 vong/phit, 1én dén 5,2x10° -
6,8x10° CFU/ml. O toc do 250 vong/phit, s6
Iuong t& bao cac ching c6 xu huéng giam,
8,2x10" - 6,8x10° CFU/ml.

Ham luong IAA cta cac chiing nghién c@u 6
cac khoang toc do lic khac nhau duge thé hién &
hinh 7. Xu huéng sinh téng hgp IAA cta cac ching
tiang cting véi téc do lic, hau hét déu sinh TAA cao
nhat & téc do6 200 vong/phit, dao dong trong
khoang 11,63 + 0,35 dén 132 + 2,71 pg/ml Riéng
ching 3TDG1 sinh IAA cao nhat dat 78,62 + 1,25
ng/ml 6 toc d6 150 vong/phit. Khi téc d6 14c 1én dén
250 vong/phit, IAA do dudgc 6 cac chung déu giam
chi con 9,73+ 0,42 - 109,27+ 2,15 pg/ml.

Nguyén Hai Van, Nguyén Thi Minh

Theo Bharucha et al. (2013), diéu kién lic
anh hudng dén téc do truyén oxy, gitp tang
luong oxy hiiu hiéu trong moéi trudng nudi cay,
tir 6 tac dong dén hoat dong sinh téng hop IAA
cia vi khudn. Cac ching vi khudn néi sinh
Pseudomonas putida UB1 (Bharucha et al.,
2013), Enterobacter sp., Klebsiella sp. déu sinh
IAA cao duéi diéu kién nudi cdy lic (Jasim et
al., 2014).

3.3.4. Anh hudng ctia thoi gidy nudi ciy

Nghién ctiu thoi gian dat s6 lugng té€ bao
hitu higu ctia cac chling vi khuén 14 can thiét dé
thuan 1oi cho viéc nhéan sinh khéi vi khuén san
xudt ché& pham.S6 lugng t& bao ciia cic chung
sau 24 gid nudi cdy dat 3,2x10" - 1,2x10°
CFU/ml. Cac chiing déu phéat trién véi so lugng
t& bao cao nh4t & thoi diém 48 gis, dat 1,1x10° -
3,4x10° CFU/ml va sau d6 giam nhe 6 72 gig,
8,6x107 - 2,5x10°, CFU/ml (Bang 5).

Bang 4. Anh huéng ctia t&c do 14c dén sb lugng vi khuin

S8 lwong vi khudn & cac tée dd lac (x 10° CFU/mI)

Chaing vi khuan

100 vong/phut 150 vong/phut 200 vong/phut 250 vong/phut
3TDGH1 0,84 7,90 35,0 2,40
3TDG4 5,30 14,00 26,0 4,80
3TDG5 5,60 32,00 68,0 6,20
3LDQ2 2,40 2,70 19,0 5,10
3LC2 8,60 15,00 40,0 6,80
3CL2 0,42 0,75 5,2 0,82
ug/ml
140.00 ~
120.00 -
100.00 B8100rpm
80.00 150rpm
60.00 B200rpm
40.00
B8250rpm
20.00
78
0.00 AL

3TDG1 3TDG4 3TDG5 3LDQ2 3LC2

3CL2

Hinh 7. Anh huéng ctia t6c dé lic dén ham lugng IAA

613



Nghién ctu st dung vi khudn ndi sinh phan 1ap tir cac ving sinh thai khac nhau

Bang 5. Anh hudng ctia théi gian nubi ciy dén s6 lugng vi khuin

Sé lwgng vi khuan (10°CFU/mI)

Chaing vi
khuan 24 gio 48 gio 72 giv
3TDG1 0,38 35 2,4
3TDG4 0,54 12,0 2,7
3TDG5 1,20 34,0 25,0
3LDQ2 0,38 21,0 9,7
3LC2 1,10 46 1,1
3CL2 0,32 1,1 08

Anh huéng ctia thdi gian nudi cay dén sinh
tong hop IAA dude thé hién & hinh 6. Cac ching
3TDG1, 3TDG5H, 3CL2 sinh IAA cao nhat sau 72
gid, 1an lugt 14 76,02 + 1,34 pg/ml; 137,36 + 3,05
pug/ml; 12,58 + 0,13 ug/ml. Trong khi lugng IAA
sinh bdi 2 ching 3LDQ2 va 3LC2 cao nhat 6
thoi diém 24 gig, 1an lugt 14 111,54 + 3,17; 96,42
+ 6,61 pg/ml. Thoi diém sau 48 gio lai thich hgp
hon cho ching 3TDG4 sinh IAA, dat 103,43 +
2,95 pg/ml.

Nhiéu nghién ctiu vé anh hudng ctia thoi
gian nudi cdy dén sinh tong hgp IAA cho thay
néng do IAA trong dich nuéi ting cing véi thoi
gian nuéi cdy bdi ching 1a san phidm trao d6i
chat thit cAp (Ryan et al, 2008). Su phu thudc
vao thoi gian ctia qua trinh tong hop TIAA c6 thé
c6 ¥ nghia 16n vi IAA tac dong dén sinh trudng
thuc vat. Trong 6 ching nghién ciu, 3TDG5 sinh
TAA c6 ham lugng cao nhat sau 72 gio, dat 137,36
+ 3,05 pg/ml so véi cac chiing con lai. Cac chiing

140,00 A€/t

120.00 -
100.00
80.00
60.00
40.00
20.00
0.00

%
é
/
/
/
-/
/
/
/
g
A

ndi sinh trong nghién ctu ciia Jasim et al. (2014)
lai sinh IAA t&t nh4it sau 15 ngay nuéi cdy, cao
nh4t 1a ching Kl pneumoniae v6i ham lugng
IAA dat 103,66 + 18,23 pg/ml. TAA cta ching
Acetobacter diazotrophicus L1 cao nhit sau 6
ngay nudi cay 1a 26,28 ug/ml (Nita et al., 2011).

3.4. San xuat ch& pham dinh dudng vi sinh
tit vi khuin néi sinh

Két qua danh gia chét lugng ché phdm dinh
dudng vi sinh so v6i thong tu 41/2014/TT-
BNNPTNT dugc thé hién 6 bang 6. K&t qua cho
thay, cac chi tiéu danh gia chat lugng cta ché
pham dinh dudng dat tiéu chuén so v6i thong tu
41/2014/TT-BNNPTNT. Vi vay, loai ché& phdm
dinh dudng vi sinh nay hoan toan c6 thé dua vao
thi nghiém va tng dung. Mat khic, ham lugng
dinh dudng trong ché& phdm dat duge khé cao do
duge san xudt tit phé& thai chian nubi nén cé thé
diing 1am phan bén cho cay trong.

3TDGI1 3TDG4 3TDGS 3LDQ2 3LC2

5...: @24h
78 :
: @48h
A
78 -
; @72h
28
<

:-:-: 7

B B

3CL2

Hinh 8. Anh huéng ctia thoi gian nuéi cAy dén ham lugng TAA
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Bang 6. Chat lugng ctia ché pham dinh dudng vi sinh

Chi tiéu Két qua 41/2014/TT-BNNPTNT
pH 72 6-8
OM% 7,62 -
N% 1,48 -
P205% 0,031 -
K20% 3,28 -
Vi sinh vat hivu ich CFU/m 2,13x10° >1,0x10°

Ghi chu: - khéng cé

3.5. Panh gia hiéu qua ctia ch& phdm dinh
duédng vi sinh tit vi khudn ndi sinh trén cay
mung toi

3.5.1. Hiéu qui cua ché pham dinh duéng
vi sinh véi ciy tréng

Két qua thuc nghiém da chi ra sy khac
nhau mang y nghia théng ké gitia s6 liéu thu
dugc 6 ca ba cong thiic véi khoang tin cay 95%.
Ning suét ¢ céng thic dung ché phdm dinh
dudng va ché& phdm dinh dudng vi sinh cao hon
73,81% va 89,51% so nang sudt 6 cong thtc chi
dung phan NPK (Bang 7). Cac chi tiéu sinh
trudng phat trién cta cay tréng ciing cho thay
két qua tuong tu: chi s6 chiéu cao ciy, s6
la/cay, dién tich 14 6 2 cong thtc dung ché
phdm déu cao hon céng thic dung NPK véi
mtic sai s6 ¢ ¥ nghia.

Két qua cho thay cd ba cong thtic thi
nghiém dugc tién hanh cho ké&t qua déi mot
khac nhau véi khoang tin cay 95% (gia tri p <
0,05). Diéu nay 14 dung véi tat ca cac chi sd dudc
dung dé so sanh. K&t qua nay khng dinh kha
ning kich thich sinh trudéng ctia vi sinh vat néi

sinh & CT3 khi so v6i CT2, chi dung ché phidm
dinh dudng, khong bd sung vi sinh vat. Viéc st
dung vi khuén néi sinh cung ché& phdm dinh
dudng da gitp cdy trong tang 12% chiéu cao,
16,7% s6 14, 10,7% dién tich 14 va 11% ning
suét so v6i CT2 chi dung ché phdm dinh dudng.
Trong nghién ctu cua Diao Vin Thong
(2012), thi nghiém phan bén vi sinh da chitic
ning tit chung Azotobacter chroococum AT73 va
Bacillus polyfermenticus B04 cho thay phan vi
sinh ¢6 tac dung ting ning suit trung binh cay
khoai tay ti 14 - 16% so véi cong thic d6i ching
chi bén NPK ké&t hgp phan chudng. Cac thong s
vé sinh trudng ctia cdy nhu chiéu cao, sd
than/cay, dién tich 14 § céng thtic bén phan vi
sinh ciing cao hon so véi cong thtic ddi chiing.
Theo Lai Chi Quéc va cong su (2012), ché phdm
vi sinh tit 3 ching Rhizobium tropici CA10,
Bacillus CA18 va  Rhizobium
multihospitium CA29 gitp lam ting ning suit

subtilis

cdy mung toi lén 1,29 1an so véi khéng bon
phan. Két qua nghién ciu ciing cho thay kha
nang thay thé& 25% phan héa hoc ctia ché phdm
tt 3 chung trén. Trong nghién cGu cua

Bang 7. Mot s6 chi tiéu sinh trudng clia cy trong sau thi nghiém

Chi tiéu
Céng thire Chiducaocay g4 15/cay) Dién tich 1 Nang suét

(cm) v (cm?/cay) (g/cay)
CT1 16,11 7.4 21,29 39,37
CT2 20,65 7,93 36,67 68,43
CT3 25,01 9,60 39,37 74,61
LSDss, 0,54 0,73 1,95 1,21
CV% 1,8 6,0 4.1 1,4
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Amaresan et al. (2012), tht nghiém céc chung vi
khuén néi sinh BECS3, BECS6, BECS7 thudc
cac chi Bacillus, Serratia va Corynebacterium c6
tac dung lam tdng chiéu dai ré va sinh khéi cay
6t, cay ca chua. Nhu vay, hiéu qua cta ché phdm
dinh dudng vi sinh da chiic nang ti vi sinh vat
noi sinh trén cay tréng trong nghién ctiu nay cao
hon so véi nhiéu nghién ctu khac va c6 tiém

ning Gng dung trong thuc té& san xuit.

3.5.2. Hiéu qua cua ché pham dinh duéng
vi sinh véi dat

Két qua phan tich dat tréng mong toi 6 cac
cong thic (Bang 8) cho thay pH dat sau thu
hoach tang it, d6 chénh léch pH gitia cac nghiém
thtic khéng nhiéu hay néi cach khac pH dat kha
on dinh ¢ mic trung tinh. Trong khi d6, ham
lugng lan dé tiéu, kali hoa tan va vi sinh vat tong
s6 trong dat & cong thic c6 st dung ché phdm
dinh dudng va ché& phdm dinh dudng vi sinh da
chiic nang déu tang so v6i miu dat truée thi
nghiém. Diéu nay c6 thé giai thich do su hoat
dong cta cac vi khudn néi sinh, dic biét 1a kha
ning phan giai 1an cua cac ching 3LDQ2, 3LC2,
3CL2 cung su b6 sung cta ché pham ti phé thai
chén nudi. Két qua nay cho thiy kha ning cac
dong vi khuén ndi sinh c6 tac dung tich cuc d6i
v6i thanh phan dinh dudng trong dat.

4. KET LUAN

Sau ching vi khudn néi sinh la 3TDGI,
3TDG4, 3TDG5, 3LDQ2, 3LC2 va 3CL2 cb cac
hoat tinh sinh hoc t6t nhu kha niang phan giai
lan, kich thich sinh trudng thuc vat va déi khang
bénh cao da duge tuyén chon tit cac ving sinh
thai khac nhau va dudc b6 sung vao dich dinh
dudng tit xt 1y phé thai chin nudi lam ché& phdm
dinh dudng vi sinh da chtc ning va cé tiém ning
phat huy hiéu qua trén nhiéu viung sinh thai.

Céac chung duge tuyén chon 14n ludt c6 mic
do tuong déng 99% véi Klebsiella pneumoniae
strain PSB1, Klebsiella oxytoca strain ALK033,
Aeromonas caviae strain J5; Pseudomonas
putida strain E1-4, Pantoea rodasii strain Y36
va chung Bacillus subtilis strain QB5413.

Thit nghiém st dung ché pham dinh dudng
vi sinh da chiic nang da lam ting ning suit rau
mung toi 89,51% so véi cong thiic chi dung phan
NPK dua dén tiém ning st dung vi khudn noi
sinh dé san xu4t ch& phadm dinh dudng vi sinh
da chtic néng bén cho cay trong.

LOI CAM ON

Cong trinh nghién ctu dude su hé trg vé
kinh phi tit dé tai trong diém cta Hoc vién Nong
nghiép Viét Nam ma s6 T2015 - 04 - 05TD.

Bang 8. Chat lugng dat trudce va sau thi nghiém

Chét lwgng dat

Chét lwgng dat sau thi nghiém

Chi tiéu frue thi nghiém p . or3
pH 712 7,02 7,21 7,32
D06 &m % 27,61 28,47 29,02 29,16
OM % 2,97 2,64 2,55 247
N % 0,21 0,23 0,22 0,25
P téng sb 0,19 0,23 0,22 0,21
Pa (Mg/100 g d4t) 2,22 1,84 2,76 2,85
K téng sb 1,35 1,28 1,34 1,32
K (Mg/100 g) 6,94 6,23 7,05 7,45
Vi sinh vat téng s6 3,6x10° 8,8x10° 1,2x10° 2,4x107
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