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ABSTRACT

The experiment was carried out with the aims of isolation, selection and taxonomic
identification of nitrogen-fixing bacteria strains in the rice rhizosphere soil from 02
different categories of land in the Mekong Delta provinces (alluvial soils and salinility
soils). Nitrogen-fixing bacteria from rice rhizosphere soil were isolated in the Burk
medium without nitrogen mineral supplement. The NH4" synthesis of these bacterial
strains afier biomass multiplication was determined by Indophenol Blue method.
Bacterial strains with high NHy" compounds in the cultural medium were used to select
the best strains through the ability to provide nitrogen fertilizer for rice plants
cultivated in Yoshida nutrient medium without nitrogen mineral in a labolary
conditions. Bacterial strains with good results in the laborary condition were tested in
pots in a greenhouse conditions. The results showed that 8 bacterial strains help rice
seeding grow well in the laborary condition; 02 bacterial strains on each ecological
region could replace 25-50% nitrogen supplied in the greenhouse conditions consisted
of AM3, TV2B7 (saline soil), and CTB3 and CTIN2 (alluvial soil). Based on the results
of molecular biology technique and biochemical tests, strains AM3, TV2B7, CTIN2
and CTB3 were closest genetic relationship with Stenotrophomonas maltophilia,
Bacillus megaterium, Ideonella sp. and Serratia marcescens.

TOM TAT

Pé tai di thuee hign phan ldp, tuyén chon va dinh danh cdc dong vi khudn c6 dinh dam
cao tir mau dat ving ré lia thu thap ¢ BPong bang séng Cieu Long voi 02 sinh thdi la
dat phix sa va dat mén. Vi khuan dwoc phan Idp trén méi trieong Burk khong dam, sau
d6 nhan sinh khéi va xdc dinh ham leong NH4 bang phirong phap Indophenol Blue.
Cac dong vi khudn ¢6 ham lwgng dam cao nht duoe sir dung dé tuyén chon cdc dong
16t nhat qua kha ndng cung cap dam cho cdy lia trong diéu kién phong thi nghiém. Cac
dong vi khuan cho két qua tot nhat frong diéu kién phong thi nghiém tlep tuc khao sat
kha ndng cung cdp dam cho cdy hia o diéu kién nha he6i. Két qua tuyén chon xdc dinh
dweoe 8 dong vi khudn c6 tac dong tot dén cdy hia & diéu kién phong thi nghiém va 02
dong vi khudn cia méi ving sinh thdi c6 kha nang thay thé tir 25-50% phdn dam cho
cdy lia trong trong chiu & nha hedi, gom AMS3, TV2B7 (@it man), CTIN2 va CT. B3
(dat phit sa). Pinh danh cdc dong vi khudn nay, xdc dinh diege chiing ¢6 quan hé gan
nhdt theo thir tw véi cdc lodi:_Stenotrophomonas maltophilia, Bacillus megaterium,
Ideonella sp. va Serratia marcescens.

1 GIOI THIEU

San xuat loa ¢ Pong bang song Ciru Long
(DBSCL) chu yéu sir dung phén bon hoa hoc, lam
tang gia thanh san pham, giam hiéu qua su dung

phan bon va giy 6 nhiém moi truong. Theo Vo
Minh Kha (2003) cay Ia chi sit dung duogc tur 50—
60% luong phan bon vao, phan con lai bi ¢b dinh &
trong dét, that thoat do bj rira troi, phan dam hoéa va
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bay hoi vi thé gay 6 nhiém méi truong. Phan bon
vi sinh 1a mot giai phap san xuat néng nghiép bén
vitng ngdy cang dwoc quan tim nhidu hon. Vi
khuan ndi sinh va vi khuin ving ré laa c6 kha niang
¢b dinh dam cling da dugc kha nhiéu tac gia cong
bb (Menard et al., 2007...). Tuy nhién, ing dung vi
sinh vat ¢ dinh dam trong canh tac lua thi con
nhiéu han ché. Céac yéu t6 anh huong dén hiéu qua
¢d dinh dam cua vi sinh vat trén rudng laa con
chwa duoc hiéu 5. Két qua thuc té cho thiy tinh
hiéu qua cia vi khudn phu thudc rit nhidu vao
tuong tac vi khuan - cdy chu ciing nhu diéu kién
sinh thai cua moi truong (Rao and Rao, 1985).
Nghién ctru nay thyc hién véi myc ti€u phan lap,
tuyén chon va dinh danh cac dong vi khuén c6 dinh
dam vung ré lua bi’mg cac dac trung hinh thai, dac
diém sinh 1y va sinh héa, két hop véi giai trinh tu
vung gen 16S rDNA so sanh véi ngan hang gen
NCBI, 1am co s¢ cho san xuat phan bon vi sinh
phuc vu cho canh tac lia.

2 PHUONG PHAP NGHIEN CUU

2.1 N¢i dung nghién ciru

Phan lap vi khudn ving ré laa trén hai loai dat
ctia ving PBSCL bao gom dat phti sa va dat nhiém
man, trén moi truong phan 1ap chuyén biét danh
cho vi khuan c6 dinh dam. Khao sat kha ning cb
dinh dam bang phuong phap do ham lwong NH,*
trong dich nudi. Cac dong vi khuin c6 kha ning cb
dinh dam cao duoc tuyén chon trong diéu kién
phong thi nghiém, nha Iudi thong qua hiéu qua tac
dong cua vi khuén trén gidng lia OM 6976 va dinh
danh cac dong vi khuan trién vong bang phuwong
phap giai trinh ty ving gen 16S rDNA két hop
khao sat cac dac tinh sinh ly, sinh hoa.

2.2 Phwong phip nghién ciru

2.2.1 Phan lgp va kiém tra kha ndng co dinh
dam ciia vi khudn viing ré lia

Mau dit va méi truong nudi cdy

Méu dit vung ré laa dugc thu tir 4 tinh, thanh
thuéc DBSCL dai dién cho hai ving sinh thai khac
nhau bao gdm: Vinh Long va Can Tho (d4t phu
sa), Tra Vinh va Kién Giang (dat nhiém man). Mdi
tinh/thanh phé chon ngiu nhién 3- 5 huyén (quan)
mdi huyén (quén) chon 1-3 xa, mdi xa chon 1-5
ruong dang trong laa. Nhé 5 cay lua (1 dén 2
thang tudi) trén moi rudng. Dung tay tach nhe phan
dat bam quanh ré cho vao tai nylon ghi nhan
(khoang 400 g/mdu) va mang vé phong thi
nghiém dé phan lap. Mai truong phan lap vi
khuén 1a Burk khong dam gém: Sucrose (10 g/l),
KH,PO4 (0,41 g/1), KoHPO4 (0,52 g/1), NaSO4
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(0,05 g/1), CaCl, (0,2 g/1), MgS04.7H,0 (0,1 g/l),
FeSO4.7H20 (0,005 g/l), Na2M004.2H20
(0,0025 g/1), Agar (18g/1).

Phdn Idp vi khudn: Can 10 g mau dat, thém 90
ml nudc ct vo tring, cho vao binh tam giac da khir
trang, khudy tron déu miu bang may khudy tir
trong 2 gio, dé yén 1 gio, sau d6 pha lodng mau
theo day so thap phan 10,107, 102, 107... Dung
micropipet hut 50 pl miu (¢ cac ndong d6) nho 1én
dia thach chira moéi truong Burk khong dam da
chuén bi (mdi nong do 3 dia). Dung que thuy tinh
vo tring trai déu mau 1én mat moi truong, day nap
dia lai dé trong vai phit sau d6 Gp ngugc dia, u
trong tu U & 30°C. Chon ra cac khuén lac roi va
khac nhau vé mau sic, hinh dang va kich thuéc,
ciy chuyén nhiéu lan theo phwong phap cdy ria
trén cac dia c6 moi truong phan 18p va quan sat
dudi kinh hién vi dé xé4c dinh do rong cua vi khuén.

Kiém tra kha nang cé dinh dam ciia cac dong vi
khudn: Vi khudn ¢ dinh dam c6 thé phat trién trén
mdi truong khong dam do chiing c6 kha ning tong
hop dam tir khong khi. Nhing dong vi khuan c6
kha ning phat trién tot dugc tuyén chon va nudi
trong moéi truong Burk long dé do nong do
amonium trong dich nudi biang phuong phap
Indophenol Blue.

2.2.2 Tuyén chon cdc dong vi khudn c6 kha
nang 6 dinh dam cao

Tuyén chon cac dong vi khuan c6 kha ning c6
dinh dam cao cho cdy lia trong trong dung dich
Yoshida (Yoshida et al., 1976) ¢ giai doan ma.

Chon cac dong vi khuén phan lap tir mdi ving
sinh thai c6 ham lwong NH4" trong dich nubi cao
nhit dé khao sat kha nang cung cap dam cho cay
laa giai doan ma trong diéu kién phong thi nghiém.

Quy trinh thuc hién:

Nudi sinh khdi cac dong vi khuén duoc chon va
chuin v& mat sb 10’CFU/ml truéc khi chung vao
cdy ma. Chung vi khuan vao cdy ma bang cach
ngam ma (5 ngay tuéi) trong dung dich vi khuén
(trong 2 gio). Mau dbi chimg chi xtr Iy véi nuée
cit da khir tring. Sau d6, chuyén ciy ma sang
binh thay tinh chira 100 g cat sach lam gia thé
(cat dugce rira sach va khir tring) c6 bd sung 50 ml
mdi trudng Yoshida khong dam (loai bod
NH4NO3)/binh. Nghiém thitc PC+ st dung méi
truong Yoshida co dam. Khi cdy xong, dit cac binh
(khong day nép) cho phat trién binh thuong & diéu
kién phong thi nghiém, cuong d6 anh sang 2000
lux, thoi gian chiéu sang 16 gio sang 8 gid thi.
Theo ddi va bd sung méi trudng Yoshida twong
g khi cdy hut can (b6 sung bang nhau cho cac NT).
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Thi nghiém duogc bd tri hoan toan ngau nhién, 3
lan lap lai v6i 10 nghiém thic. Giéng lta st dung
1a OM6976 dugc cung cip boi Vién lta PBSCL.
Pay la giéng Ia c6 kha nang chéng chiu man 3-4
%o, gidu sit (tir 6-8mg/kg), gop phan giam bot ty 16
ngudi bi cac bénh lién quan dén thiéu sat Sau 20
ngdy trong lta, ghi nhan 02 chi tiéu gom: Chiéu
cao cdy ma (cm) va khdi lugng chit kho (KLCK):
sdy & 50°C dén khi khéi lugng khong dbi, can va
ghi nhéan két qua (mg).

Tuyén chon cdc dong vi khudn cé khd nang c6
dinh dam cao cho cdy lia trong trong chiu

Chon cac dong vi khuén ¢6 hiéu qua cao nhét &
giai doan ma dé khao sat kha ning thay thé phan
dam héa hoc cho cdy laa trong trong chiu. Dét
tréng laa duoc thu & cac dia diém dai dién cho ting
ving sinh thai. Dat dugc phan tich mot s chi tiéu
nhu N, P, K, EC, sa cAu... tai bd modn khoa hoc dét
thudc khoa Nong nghiép va Sinh hoc Ung dung va
¢ cac dic tinh co ban nhu sau: DAt phu sa thudc
loai dat cat pha thit co ham lugng N, P, K nghéo
hon loai dat phu sa khu vuc BPBSCL theo mé ta cia
Tran Minh Tién va ctv. (2013) (dit thu & qudc 16
91B duong Nguyén Vian Linh, TP. Can Tho). Dat
min thudc loai dét sét pha thit, cac thanh phén dinh
dudng nhu P, K thip, ham luong N khac biét
khong c6 ¥ nghia voi dic tinh cia dat man thudc
ving PBSCL theo mé ta ciia Tran Minh Tién va
ctv. (2013) va c6 EC bdo hoa 1a 12,6 (mS/cm) (dat
thu & Ap Lac Thanh A, xa Thanh Hoa Son, Huyén
Cau Ngang, Tinh Tra Vinh). D4t dugc phoi kho va
cho vao chau, khoang hon ntra chau (dién tich chau
dat 1a 0,08 mz) cho nu6c vao ngam mém dat.
Trude khi trong lta 1-2 ngay tién hanh bén 16t
phan lan (dang don) cho d4t. Ma sau khi ching véi
cac dong vi khuin dugc cdy vao chdu theo cac
nghiém thic twong Umg, mdi chau 2 cay. Thi
nghiém duoc bé tri hoan toan ngau nhién, 3 1an lip
lai v&i 18 nghiém thirc gdm 4 dong vi khudn cho
mdi ving sinh thai két hop véi cac muc phan bén
0%, 25%, 50% va 75% phan dam hoéa hoc trén nén
phén bon theo cong thirc 100-40-30 kg/ha (N-P,Os-
K,0) cho vu Pong Xuén so sanh vi DC+ bon day
du phan dam, khong ching vi khun va BC- khong
bon phan dam, khong ching vi khuén. Cac chi tiéu
theo doi gom: Khdi lwong khé rom (gram/bui);
Khdi lugng khé hat/bui (g/bui, quy vé& 4m do 14%).

2.2.3 Binh danh céac dong vi khudn cé hiéu
qud cung cdp dam cao cho cay lia

Céc dong vi khuan cho hiéu qua tot nhéit véi
cay lua trong trong chdu dugc dinh danh bang giai
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trinh t ving gen 16S rDNA két hop khao sat mot
s6 ddc tinh sinh 1y, sinh hoa: phan tmg catalase: sir
dung H,O,; Kha niang lam d6i mau méi trudng
NFB; Kha ning sinh trudng trén cac ngudn carbon
khac nhau (m6i truong Burk khong dam duogc thay
thé cac ngudn carbon khac nhau bao gdm sucrose,
D- glucose, D- fuctose, maltose, mannose, manitol,
chitin); Khao sit kha ning ddi khang nidm
Pyricularia oryzae; Thir hoat tinh nitrogenase bing
phuong phép khir acetylene (ARA) tai phong thi
nghiém chuyén sau.

Giai trinh tw vung gen 16S rDNA

Giai trinh ty san phim PCR ving gen
16S rDNA bang cip moi tong 27F va 1495R c¢6
trinh tu 27F: 5° GAGAGTTTGATCCTGGCTCAG
3’; 1495R: 5°CTACGGCTACCTTGTTACGA 3’
(Weisberg et al., 1991) doc theo chiéu mdi xudi, tai
Phong Sinh hoc Phan ta, Vién NCPTCNSH,
Truong DH Can Tho va Cong ty Macrogen (Han
Qudc), so sanh trinh ty v6i ngan hang gen NCBI sir
dung chuong trinh BLASTN dé xac dinh quan hé
di truyén cac dong vi khuan tuyén chon véi cac loai
vi khudn twong tmg trén ngan hang gen.

3 KET QUA VA THAO LUAN

3.1 Phan lap va kiém tra kha ning c6 dinh
dam cta vi khuan ving re lua

Két qua phan lgp vi khudn vimg ré cé dinh dam

Tir 114 mau dit vang ré lua cua 4 tinh, thanh d&
tai da phan lap duoc tong cong 1a 290 dong vi
khuan. Trong d6 sinh thai dat phi sa gdm thanh
phé Can Tho va tinh Vinh Long c¢6 112 dong. Hai
tinh Kién Giang va Tra Vinh véi sinh thai dat
nhiém mian c6 178 dong vi khuan. Trung binh tir
mot mau dat/rudng phan 1ap dugc tir 1 dén 3 dong
vi khudn khéc nhau.

Kiém tra kha ndng tong hop NH4" ciia cdc
dong vi khudn phan lgp

Tat ca 290 dong vi khuan duoc khao sat ham
lwong NH," trong dich nudi bang phuong phap so
mau Indophenol Blue sau khi tién hanh nudi trong
mdi truong Burk long khong dam sau 2, 4, va 6
ngay. Nong do NH,* trong dich nudi trung binh
qua 3 thoi diém khao sat tir 0,02 — 4,32 mg/l, trong
d6 20 dong co néng d6 NH," trong dich nuéi cao
nhéit phén ldp tir mdi vung sinh thai dugc chon dé
phan tich thong ké nham tuyén chon cac dong co
kha nang ¢d dinh dam cao cho thuc hién céc thi
nghiém tiép theo. Két qua thé hién ¢ Bang 1.
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Bang 1: Ham lwong NH4* ciia cac dong vi khuin
tong hop dugc ¢ hai ving sinh thai

Stt Vikhuin Ham lrong Vi khuin Ham luong

vang phu  NH4' TB ving NH4" TB

sa (mg/l) min (mg/l)
1 CTl2lc 4,32* TV2B7 2,212
2 CTIN2 3,52 AM3 1,76
3 CTIN3 2,67 TV1 1,72b°
4 CTL.73 2,66 TV58 1,72b°
5 CTB3 2,47 TV112 1,70b°
6 CTINI 2,26" TV92 1,56¢¢
7 VL227 2,112 TV107 1,484
8 VLI1.17b 2,01" TV109 1,38%
9 CT3 1,87 TV53 1,2¢
10 VL20 1,861 TV63 1,16%
11 CT24 1,815 TV57 1,11%
12 CT36 1,80 TV90 1,09
13 CTI13 1,784 TV72 1,08
14 VL29 1,744 TV62 1,06
15 VL21 1,73™ TV103 1,01 fehi
16 CT19 1,68™ TV68 0,99¢h
17 VL25 1,62" TV83 0,95"
18 VL2 1,55 TV81 0,94"
19 VLS8 1,51 TV96 0,85
20 VLI18 1,48 TV2 0,84

F 820,36™ 31,3"

CV (%) 2,05 9,06

Ghi chi: ** la ¢ su khdc biét cd y nghia khi phan tich
phuong sai su bien dong cia cdc chi tiéu theo doi o mirc
1%. Cac gia tri trong cung mot cot di theo cung mot ky

tw la khac biét khéng c6 y nghia thong ké

Tir két qua phan tich thong ké ¢ Bang 1 chon
duoc 08 dong vi khudn tir ving phu sa gdém

CT1.21c, CT1.N2, CTI1.N3, CT1.73, CTB3,
CT.N1, VL2.27, VL1.17b; 08 dong vi khuan tir
ving dat man 1a TV2B7, AM3, TVI, TV58,
TV112, TV92, TV107, TV109, c6 ham lugng
NH4" trung binh cao hon, khac biét c6 y nghia
thong ké véi cac dong vi khuan con lai.
3.2 Tuyén chon cic dong vi khuén c6 kha

niing c6 dinh dam cao cho canh tic laa

Tuyén chon cdc dong vi kh‘ud’n c6 kha nang co
dinh dam cao cho cdy lia trong trong dung dich
Yoshda o giai doan ma

Céc dong vi khuén chon duogc dua vao n6ng do
NH,* trong dich nuéi & Bang 2 duoc tiép tuc khao
sat kha nang cung cip dam cho cay lia OM6976
trong trong dung dich Yoshida ¢ giai doan ma. Két
qué dugc tong hop trong Bang 2.

Két qua phan tich thdng ké cac chi tiéu sinh
trudéng cia cdy luia OM6976 ¢ giai doan ma 20
ngay tudi (Bang 2) cho thy, chiéu cao ciy va khdi
luong chét kho cua cac nghiém thirc ¢ ca 2 ving
sinh thai cé sy khac biét c6 y nghia 6 mic 1%.

Chiéu cao cdy: Chiéu cao ciy gitra 2 NT dbi
chimg & ca 2 ving sinh thai déu c6 sy khac biét co
¥ nghia voi nhau, trong 6 DC- cho chiéu cao cay
thip & ving dat phu sa (15,8 cm), ving dat man
(14,8 cm), khac biét voi cac NT BC+ tuong ung
(19,7 cm va 22,3 cm) va tt ca cac NT con lai. Cac
NT c6 ching cac dong vi khuan cho chiéu cao cay
cao hon hodc khac biét khong co ¥ nghia véi DC+
1a tit ca cac dong vi khudn ¢ vung dat phu sa va
cac dong TV58, AM3, TV109 & ving dit man.

Bang 2: Anh hudng ciia cac dong vi khuin dén chiéu cao ciy va khdi lwgng chit khé ciia ciy lia OM

6976 giai doan 20 ngay tudi

it Vung dat phi sa Ving dit min

Dong VK Cao cidy (cm) KLCK (mg) Dong VK Cao ciy (cm) KLCK (mg)
1 CTINI 20,6 25,97% TV58 22,2¢ 38,232
2  CTIN2 21,0 33,61*° AM3 20,2 36,50°
3  CTIN3 20,6 33,60* TVI112 19,2 33,43°
4 CTB3 21,8% 30,31* TV2B7 18,4° 25,73¢
5 CTL1.73 18,04 26,59 TV109 20,28 22,234
6 CTl.2lc 24,22 26,01% TV107 18,9° 21,734
7 VLI1.17b 20,8b¢ 2433° TVI 18,0 20,27¢
8 VL2.27 21,1b¢ 28,13 TV92 18,2° 20,13¢
9 bC+ 19,7 25,96% DC+ 21,52 26,53¢
10 DBC- 15,8° 17,12 BC- 14,8° 19,37

F 11,32™ 70,51 7,55" 139,77

CV(%) 5,64 3,64 6,82 3,95

Ghi chu: ** la c6 su khdc biét co ¥ nghia théng ké o mirc 1%. Cdc gia tri trong mgt cot ¢o it nhat 1 trong cdc chit a, b, ¢
giong nhau la khdc biét khong co y nghia thong ké. VK. vi khuan, KLCK: khoi lwong chat kho
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Khoi lwong chat kho: bay la chi tiéu quan trong
cho biét kha ning cung cap dam cua cac dong vi
khuédn giup cy lua phat trién vi dam 13 thanh phan
chinh cdu tao nén khéi luong chat kho. Két qua
Bang 2 cho thay: khdi lwong chit kho cua 2 NT d6i
ching & ca 2 vung sinh thai c6 sy khac biét co y
nghia v&i nhau, trong d6 cac NT DC- ciing cho
KLCK thp nhat & ving dat phu sa (17,12 mg), dat
man (19,37 mg) va khac biét c6 y nghia véi tt ca
cac NT con lai & ving dit phu sa, ving man. Céac
NT c6 KLCK cay ma cao hon hodc khac biét
khong ¥ nghia so v6i PC+ ¢ ving dat phu sa 1a
cac nghiém thirc chung véi cac dong vi khuan
CTIN2, CTIN3, CTB3 va VL2.27; ¢ ving dat
man la TV58, AM3, TV112 va TV2B7.

Tuyén chon cdc dong vi ]chucfn 6 khd nang co
dinh dam cao cho cay lua trong trong chdu

Bén dong vi khuan tuyén chon & mdi ving sinh
thai bao gdm CTIN2, CTIN3, CTB3 va VL2.27
(dat phu sa); TV58, AM3, TVI112 va TV2B7 (dat
mén) duoc sir dung dé khao sat kha ning thay thé
phan dam hoa hoc dbi v6i giéng lia OM6976 trong
trong chau. Két qua khao sat cic chi tiéu khdi
lwong kho rom va ning sudt hat/bui ¢ ca 2 ving
sinh thai thé hién & Bang 3.

Khoi heong khé rom/bui (g): O ving sinh thai
dat phu sa, khdi luong kho rom (KLKR) cao nhét
la 6 NT bon 75%N ching dong CTB3 (53,7 g/bui)
va thp nhat 1a DC- (11,7 g/bui). C6 5 NT cho
KLKR khac biét khong c6 y nghia so voi DC+
(48,6 g/bui) bao gdm: 75-CTB3 (53,7 g/bui), 75-
CTIN2 (46,8 g), S0-CTB3 (45,8 g/bui), 75-CT1N3
(44,8 g) va 75-VL2.27 (43,7 g). O cac NT chung vi
khuan va khong bon dam chi co dong vi khuin
CTB3 la cho KLKR cao hon (24,7 g) khac biét co
¥ nghia vé mit thong ké so v6i DC-. Bén NT &
vung dit man bao gém: 50-AM3, 75-AM3, 75-
TV2B7, 75-TV58 c¢6 KLKR dao dong tir 20,4-23,9
g/bui khac biét khong cé y nghia so voi DC+ (24,1
g). O cac NT khong bén dam cé chung vi khuan,
chi ¢6 2 NT chung 2 dong vi khuan 1a AM3 va
TV2B7 la c6 KLKR cao (12,9 g va 10,9 g), khac
biét c6 y nghia so vdi BC- (5,8 g).

Khéi lwong hat/bui (g/bui): Day la chi tiéu
chinh dénh gia hiéu qua cung cép dam cua cac
dong vi khuan. O ving dit phu sa, c6 4 NT dat
khdi lugng hat/bui (NS bui) cao hon hodc khéc biét
khéng co6 ¥ nghia véi PC+ (27,38 g/bui), gdbm
CTIN2-75%N (31,29 g/bui) CTIN2-50%N (29,45
g/bui), CTB3-75%N (28,48 g/bui) va CTB3-50%N
(25,00 g/byi). O viung dat man co 5/16 NT 1a 50-
AM3, 75-AM3, 50-TV2B7, 75-TV2B7 va 75-
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TV112 c6 NS bui dao dong tr 13,62-14,76 g/bui,
khac biét khong c6 y nghia so voi BC+
(14,9 g/bui). Xét ¢ tirng muc phan bon, kha nang
thay thé phan dam hoa hoc cua cac dong vi khuén
nhu sau:

Bang 3: Hiéu qua c() dinh dam cia cic dong vi
khuén tuyen chon tir cac vang sinh thai
dén kh01 lwgng khé rom va ning suat
ciia gidng lia OM6976 trong trong chiu

Nghiém _ Viing dét phu sa Ving dit min

thirc KL rom/Niing suat KL rom Ning suat
(N-VK) _ bui(g) (g/lbui) (gbui) (g/bui
0-VK1 18,18h  13,30¢" 13,000 10,62°%
25-VKI1 29,8 24,539 16,041 12,03
50-VK1 35,5%  29,45% 21,7% 13,77
75-VK1 46,80 3129°  21,9%  [3,85%
0-VK2 14,3 5,62 6,81 6,56
25-VK2 233%  11,55"  132¢h 824
50-VK2 34,3% 19,08'  17,4% 12,86
75-VK2 448 2194 18,5%¢  14,76®
0-VK3 24,7% 15,178 9,2hi 7,078
25-VK3 284 11,34 11,15 7,47
50-VK3 458> 25004 1524 10,98%
75-VK3 53,79 2848° 239° 11,81
0-VK4 18,82 597" 10,92 8,73¢&n
25-VK4 29,8 17,711 13,2¢h 9,28
50-VK4 38,0 18,16  17,5%¢ 13,62
75-VK4 43,7 24,37¢ 20,48b¢ 14,60
pC- 11,7° 4,67 5,8 2,69
PC+ 486°  2738%  241°  1496°
F 25,12 104,74% 10,01 23,28
CV (%) 13,40 7,51 19,73 11,49

Ghi chii: ** [a ¢6 sw khdc biét c6 ¥ nghia thong ké & mirc
1%. Cdc gid tri trong mgt ¢t ¢é it nhat 1 trong cdc chir
a, b, ¢ giong nhau la khdc biét khong cé ¥ nghia thong
ké.; Cdac dong vi khudn vimg phii sa: VK1: CTIN2,
VK2:CTIN3, VK3: CTB3 va VK4: VL2.27; Viung man:
VKI1: AM3, VK2: TV112, VK3: TV58 va VK4: TV2B7

O cac NT khong bon dam (0%N) va ching cac
dong vi khuan, c6 2 dong vi khuan phan lap tir
ving dat phu sa cho NS bui cao hon khac biét c6 y
nghia théng ké voi DC- (4,67 g/bui) gdm CTIN2
(13,30 g/bui) va CTB3 (15,17 g/bui). Cac dong vi
khuén cta vung d4t man lai cho hiéu qua rat tt khi
ca 4 dong déu cho NS bui cao hon (6,56 10,62
g/bui), khac biét c6 y nghia so véi PC- (2,69 g); &
murc phan bon 25%N, tat ca cic NT chiing cac dong vi
khuén & ca 2 ving sinh thai déu cho NS bui cao hon
DC- nhung khong c6 dong ndo cho ning sut cao hon
hoac khac biét khong c6 y nghia véi BC+; & muc
phan bon 50%N, mdi ving sinh thai déu c6 2 dong
vi khuan cho NS bui khac biét khong c¢6 ¥ nghia
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v6i PC+ gdm: CTIN2 (29,45 g/bui) va CTB3
(25,00 g/bui) ¢ ving dat phu sa, so véi BC+ (27,38
g); dong vi khuidn AM3 (13,77 g/bui) va TV2B7
(13,62 g/bui) & ving dit man, so voi DC+ (14,96
g/bui; & mic phan bon 75%N, mdi ving sinh thai
déu c6 2-3 dong vi khuén cho NS bui cao hon hodc
khac biét khong c6 y nghia véi BDC+ tuong ung bao
gdm: & ving dat phu sa, dong vi khuan CTIN2 cho
ning suit 31,29 g/bui, cao hon va khac biét co y
nghia théng ké so véi DC+ (27,38 g/bui), dong
CTB3 cho ning suat 28,48 g/bui, khic biét khong
¢6 ¥ nghia v6i BC+. O ving dat man, 3 dong vi
khuén cho NS bui khac biét khong c6 y nghia véi
DC+ (14,96 g/buyi) 1a TV112 (14,76 g/bui), TV2B7
(14,60 g/bui) va AM3 (13,85 g/bui). Tir két qua
phan tich cho thdy cac dong vi khuin CTIN2,
CTB3 (dat phu sa), AM3, TV2B7 (dit man), vira
cho KLKR cao vira cho ning sut cao, c6 kha
nang thay thé tir 25-50% phan dam héa hoc trong
diéu kién nha luoi. Anh huong cua cac dong vi
khuan dén lua trong & diéu kién nha luéi da dugc
nhiéu nghién ctru thyc hién. Nghién ctru cia Ngb
Thanh Phong va ctv. (2011) khi ching 2 chung vi
khuin Pseudomonas sp. BT1 hodc Pseudomonas
sp. BT2 trén lta cao san trong trong chdu cho thy
2 dong vi khuan nay c6 thé thay thé 25-50%N khac
biét khong cé6 y nghia trong thi nghiém nay.
Nghién ciru cia Nguyén Hiru Hiép va ctv. (2012)
trén chung Azospirillum lipoferum R29b1 cho thay,
ching vi khuan nay ciing c6 kha ning thay thé
50% dam hoa hoc cho lua cao san trong diéu kién

nha ludi.

3.3 Dinh danh cac dong vi khuén cho hiéu
qua cb dinh dam cao

DBdc tinh sinh ly sinh héa

Mot s6 dic tinh sinh 1y sinh hoa ciia 4 dong vi

Bang 4: Dic tinh 04 dong vi khuén tuyén chon
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khuan thé hién & Bang 4. Trong 8 ngudn carbon
khao sat, chitin 1a ngudn carbon chi c6 mot dong vi
khuédn 1a AM3 sir dung dugc va dong vi khuén nay
cling c6 kha niang dbi khang voi ndm Pyricularia
oryzae (Nguyén Thi Pha vd ctv. 2014). Cac ngudn
carbon con lai cac dong vi khuan déu c6 kha ning
sir dung, ngoai trir dong vi khuan CTIN2 khong sir
dung duoc ngudn carbon 1a mannitol. Sucrose la
ngudn carbon ma 4 dong vi khuén phat trién tot
nhit. Nguyén nhan c6 thé do ddy 1a ngudn carbon
ban dau sir dung trong méi truong Burk dé phan
lap vi khuan. Tat ca cac dong vi khuin khao sat
déu cho phan ung catalase duong tinh nhung &
mirc d6 nhe. Diéu nay cho thiy ca 4 dong vi khuén
thugc nhom vi hiéu khi. Vi khudn phan 1ap duoc
trong d@ tai 1a vi khuan ving ré lua nén két qua nay
1a pht hop. Két qua thir nghiém hoat tinh enzyme
nitrogenase qua phuong phiap ARA bang ky thuat
sic ky khi GC (Gas Chromatography) cho thay ca
4 dong vi khuin déu c6 hoat tinh nitrogenase kha
cao thé hién qua ham lugng C,H, bi khtr dao dong
tir 3412 nM (dong CTB3) dén 3938,57 nM (dong
AM3). Kha ning lam d6i mau méi trudng NFB,
NFB 1a méi truong cd bd sung chéat chi thi 1a
Bromophenol Blue (Hinh 1). Hop chit nay lam
thay d6i mau khi pH thay d6i. Cac dong vi khuén
¢6 kha ning téng hop dam cao 1am ting pH moi
truong va lam moi truong chuyén mau xanh
duong. Két qua khao sat kha ning d6i mau moi
truong cho thay ca 04 dong vi khuan déu co kha
ning lam thay d6i mau moi truong sang xanh
duong (Hinh I). Diéu nay cho thdy cac dong vi
khudn déu co6 kha nang co dinh dam va lam tang
pH ctia méi truong. Két qua nhudém Gram cho thiy
¢6 3/4 ching thuoc Gram 4m duy nhit dong
TV2B7 cho két qua Gram duong.

Diic tinh Dong vi khuén

‘ CTIN2 CTB3 TV2B7 AM3
D-Glucose + ++ T+ T+
Maltose +++ ++ - ++
D-Fructose ++ ++ 4+ t
Mannitol - ++ T+ e
D-Mannose ++ ++ + T+
Acid malic ++ + +—+ Tt
Sucrose -+ 4t 4t ot
Chitin - - - +
Déi khang ndm Pyricularia oryzae - - - +
Catalase + + + +
Kha ning lam d6i mau méi truong NFB +Ht H H o
Ham lugng C,H, bi khir (nM)/24 gio 3805 3412 3633 3938

Ghi chii: (<) khéng phat trién; (+) phdt trién yéu, (++) phdt trién manh; (+++) phdt trién rit manh
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Hinh 1: Kha niing 1am déi mau méi trwong NFB ciia 6 dong vi khuén sau 4 ngay chiing

Ngay chup 16/4/2014
Giai trinh tw vung gen 16S rDNA

Trinh ty ving gen 16S rDNA cua 6 dong vi
khuan dugc khuéch dai bang cap moi tong 27 F va
1495R, va doc trinh tu tur ddng trén may ABI 3130

két qua thu duoc trinh bay & Bang 5. Két qua giai
trinh tw cho thay ca 4 dong vi khudn duoc tuyen
chon, déu thudc cac chi vi khuin c6 kha nang co
dinh dam d3 dugc nhiéu tic gia cong bd
(Gyaneshwar et al., 2001; Xie et al. 2006...)

Bang 5: Két qua giai trinh tw 04 dong vi khuin tuyén chon

. S6 nucleotide giai K&t qua blast so sanh trén NCBI % trinh tu so D¢ twong
Dong VK < . A
trinh tw sanh dong
1/Serratia marcescens 99% 99%
CTB3 836  2/Serratia sp. 99% 99%
3/Enterobacteriaceace bacterium 99% 99%
CTIN2 800 1/Ideonella sp. 98% 99%
1/Bacillus megaterium 97% 98%
TV2B7 933 2/Bacillus sp. 96% 98%
3/Bacillus aryabhattai 97% 98%
1/Stenotrophomonas panachumi 98% 99%
2/ Stenotrophomonas sp. 97% 100%
AM3 1323 S maltophillia 94% 100%
4/S. zhizophila 98% 98%

Dong vi khudn CTB3: Két qua gidi trinh tu cho
thdy dong vi khudn nay twong dong v6i mot sb loai
thudc chi Serratia. Pay 1a chi vi khuan thudc nhom
Gram am, hinh que kich thudéc chiéu rong tur 0,5
dén 0,8 um va chiéu dai tir 0,9 dén 2 pm (Grimont
and Grimont, 1984.). Hinh chup dong CTB3 duéi
kinh hién vi dién tir cho kich thudc twong tw (Hinh
2). Loai Serratia marcescens ciing di dwoc nhiéu
nghién ctru cho thiy déy 13 chi c6 kha nang ¢ dinh
dam cho cay Iua (Gyaneshwar et al., 2001). Trong
chi Serratia loai Serratia marcescens dugc nghién
ctru kha nhiéu, trong nghién ctru ciia Eleanor et al.
(2012) loai Serratia marcescens cd kha nang sinh
truong trén nhiéu ngudn carbon khic nhau nhu
sucrose, D-glucose, D- mannose, D- fructose, co
phan tmg catalase duong tinh, két qua nay phu hop
v6i dong vi khuan CTB3 trong nghién ciru ndy. So
sanh dic tinh hinh thai két hop véi dac tinh sinh 1y
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sinh hoa va két qua trinh ty ving gen 16S IDNA
cho thay dong CTB3 c6 quan hé gan giii nhat véi
loai Serratia marcescens.

Dong vi khudan CTIN2: Két qua giai trinh tu
cho thiy dong vi khuan nay twong dong voi dong
Ideonella sp thugc chi Ideonella. Pay la chi vi
khudn thudc nhom Gram am, té bao c¢6 hinh que,
kich thuge 0,5-1,0 pm chiéu rong va 2-6 pm chleu
dai c6 kha nang c6 dinh dam, chi nay phat trién
dugc trén cac ngudn carbon: acetate, glucose,
mannitol, mannose (Jesse and Daniel, 2009). Hinh
chup dong vi khudn CTIN2 (Hinh 2) cho thiy té
bao c6 dang hinh que ngin, ¢6 chiéu dai khoang 2
um. Tir cic mo ta dac tinh vé chi Ideonella ciing
nhu khé ning c¢b dinh dam cua chi nay cho thiy cac
két qua khao sat loai CTIN2 14 kha phu hop, dong
CTIN2 c6 phan tng catalase dwong tinh yéu,
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Gram am, c6 kha niang ¢ dinh dam. So sanh dic

tinh hinh thai két hop voi dic tinh sinh 1y sinh hoa
va két qua trinh ty ving gen 16S rDNA cho thay

1aku
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dong CTIN2 c6 quan hé gan giii nhat voi loai
Ideonella sp.
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Hinh 2: Anh chup dong CTB3 (Serratia marcescens) va CTIN2 (Ideonella sp.) dw6i kinh hién vi
dién tir & do phong dai 9000X va 7000X

Ngay chup 20/5/2014

Dong AM3: tuong dong voi mot sd loai
thudc chi Stenotrophomonas (Bang 5). Chi
Stenotrophomonas thugc nhom Gram am, hinh que
kich thudc té bao chiéu rong tir 0,2-0,4 pm chiéu
dai tir 1-2 pm. Hinh chyp vi khuin AM3 duéi
kinh hién vi dién tor cho thdy té bao c6 dang
hinh que, kich thuéc té bao phu hop véi mé ta
cua chi Stenotrophomonas (Hinh 3). Chi
Stenotrophomonas dugc nhiéu tac gia bao cong bd
vé kha nang ¢ dinh dam. Két qua nghlen clru cua
Mohammad et al. (2013) trén 10 dong vi khuan co
kha ning cb dinh dam phén 1ap tir dat ving Aznova
Behnamir, Iran cho thay dong S. maltophilia c6 su
hién dién cia gen nifH. Ngoai kha niang cb dinh
dam vi khuan Stenotrophomonas ciing da dugc
nhiéu tac gia cong bd 1a ¢6 kha ning san xuat chat
diéu hoa sinh truong kich thich sw phét trién cua
cac loai cdy trong trong d6 co lua, dong thoi giup
chung chéng lai cac doc t6 do 6 nhim méi truong
(Taghavi et al, 2009; Liba et al., 2006; Myoungsu

et al., 2005; Othman et al., 2012). Mot sd loai
thudc chi Stenotrophomonas phan lap tr mia &
Brazil dugc Patricia ef al. (2011) md ta (Bang 6).
So sanh véi két qua trong nghién ctru nay vé dong
vi khuan AM3 cho thay kha phu hop vé dic tinh
sinh ly sinh héa véi loai S. maltophilia. Dong AM3
duoc phan lap tu d4t nhiém man, c6 kha nang su
dung da dang cac ngudn carbon, trong Bang 6 dong
AM3 va hai loai S. maltophilia LMG 9587, §.
maltophilia c6 kha nang st dung tuwong Gng cac
ngudn carbon khao sat. Kha nang thich mg véi
mubi NaCl ciing duoc dong vi khuan AM3 thé hién
trong céc thi nghém trong ltia dé tuyén chon cac
dong vi khuan cho sinh thai d4t nhiém min trong
diéu kién phong thi nghiém, nha ludi (dat trong lua
& diéu kién nha luéi c6 EC = 12,6 (mS/cm)). So
sanh dic tinh hinh thai két hop véi dic tinh sinh 1y
sinh hoéa va két qua trinh ty ving gen 16S rDNA
cho thiy dong AM3 ¢ quan hé gan giii nhét véi
loai S. maltophilia.

Bang 6: Pic tinh mt s6 loai thudc chi Stenotrophomonas (Patricia et al., 2011)

< S. panachumi S. maltophilia S. maltophilia S. rhizophila
Dic tinh AM3 TG 20s0T LMG 958" LMG 22072 LMG 220757
4,5%o NaCl * - + + +
D-Fructose + + + + +
D-Glucose + - + + +
Maltose + + + + +
D-Mannose + + + + +
Sucrose + - + + —

Ghi chii: * chuwa khdo sat; +/- la khd nang sir dung/khéng si dung dwoc nguon carbon khdo sdt
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Dong TV2B7: Két qua giai trinh tu tuong dong
voi mot s6 loai thude chi Bacillus. Pay 1a chi vi
khuin thugc nhém Gram duong, hinh que kich
thude té bao co chidu rong tir 1,1-1,5 pm chiéu dai
tir 2-6 pum, riéng loai Bacillus megaterium t& bao
¢6 chidu dai thuong 16n hon 4 pm. Hinh chup té
bao dong vi khuan TV2B7 duéi kinh hién vi ¢6 do
phong dai 1000 1an cho thdy t& bao c6 dang hinh
que c6 chiéu dai té bao khoang 4-5 pm (Hinh 3),
Gram duong phu hgp vai miéu ta. Hién tai, c6 kha
nhiéu nghién ciru vé kha ning c¢b dinh dam cua chi
vi khuén nay. Xie et al. (2006) da phan lap duoc vi
khuan Bacillus megaterium c6 kha niang cd dinh
dam tir dt cua cic rudng lua ¢ ving dong bang
doc theo song Yangtze, Trung Qudc. Barua ef al.
(2011) cing da phén lap duoc vi khuén Bacillus
megaterium ¢b dinh dam song tu do trong dat canh
tac laa nhiém man tai Vung duyén hai An D§. Ding

Phén B: Néng nghiép, Thity san va Céng nghé Sinh hoc: 38 (2015)(2): 38-47

et al. (2005) 1an dau tién phat hién duoc ving gen
nifH chiu trach nhiém ma héa cho enzyme céan thiét
clia qué trinh ¢b dinh dam trén cac chung Bacillus
megaterium phan lap tir ving ré laa mi, bép, co
hoang va cay lidu tai Bic Kinh. Pic tinh mot s6
loai thugc chi Bacillus dugc trinh bay & Bang 7
(Yoon et al., 2003; Ding et al,. 2005). So sanh dac
tinh cia dong vi khuin 1a TV2B7 va céac loai vi
khuan thuoc nhém Bacillus cho thay, co sy tuong
dong vé kha niang st dung cac nguon carbon.
Trong nghién ciru nay dong vi khuén TV2B7 ciing
duoc khao sat twrong tac vdi Iua trong nha ludi cod
EC = 12,6 (mS/cm) cho tuong tac tdt voi cay lua
gitip thay thé tir 25-50% dam hoa hoc. So sanh dic
tinh hinh thai két hop voi déc tinh sinh 1y sinh hoa
va két qua trinh ty ving gen 16S rDNA cho thay
dong TV2B7 ¢6 quan hé gan giii nhit véi loai B.
Megaterium.

Hinh 3: Anh chup dong AM3 (Stenotrophomonas) duwéi kinh hién vi dién tir & dd phong dai 7000X va
dong TV2B7 (Bacillus megaterium) dwéi kinh hién vi quang hoc & d¢ phéng dai 1000X

Ngay chup 20/5/2014

Bang 7: Pic tinh mjt s6 loai thude chi Bacillus

Dic tinh TV2B7 B. cereus B. megaterium B. marisflavi*
Catalase + + + +
D-Glucose + + + +
Sucrose + + + +
D-Fructose + + + +
Mannitol + - + +
D-Maltose + + + +
NaCl tolerance (%o) * 1-7 1-5 16

Ghi chii: * chua khdo sdt; +/- 1a khd nang sir dung/khéng sir dung dwoc nguon carbon khéo sdt

4 KET LUAN VA PE XUAT
4.1 Kétluan

D¢ tai da phan 1p dugc 290 dong vi khuéan tir
114 mau dat vung r¢ lta. Tat ca 290 dong vi khuan
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déu c6 kha nang tong hop NH,". Xac dinh duogc 16
dong vi khuin c6 tac dong tt nhét 1én sinh trudng
clia cdy ma trong diéu kién phong thi nghiém. Bbn
dong vi khuan c6 kha ning thay thé tir 25-50%
phan dam hoéa hoc cho cay lia OM6976 trong trong
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chau ¢ diéu kién nha lugi 1a CTB3, CTIN2,
AM3 va TV2B7 dugc dinh danh twong dong lan
Iuot véi cac loai: Serratia marcescens, Ideonella
sp., Stenotrophomonas maltophilia va Bacillus
megaterium.

4.2 D& xuit

Khao sat kha nang ton tai cia cac dong vi
khuén sau khi chung vao cay laa (Kha ning noi
sinh vao cay laa hodc mat sb ton tai trong ving ré).
Tiép tuc thtr nghiém hi¢u qua ¢d dinh dam cua 6
dong vi khuan tuyén chon ¢ diéu kién ngoai dong
tai cac vung sinh thai tuong tmg. Nghién ctru két
hop cac dong vi khuan nham ting hiéu qua cung
cép dam cho cdy lua va 1am co s& cho chién luoc
san xuit ché phdm phan bon vi sinh da chung.
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