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ABSTRACT

A field experiment was conducted to evaluate biological nitrogen
fixation ability of two isolates (Pseudomonas sp. BT1 and
Burkholderria sp. KG1) on high-yielding rice OM2517 cultivated
on alluvial soil of Song Hau farm, Can Tho city in Summer-
Autumn  cropping-season 2011. The results showed that
Burkholderria sp. KG1 isolate had biological nitrogen fixation
ability equivalent to 50% inorganic fertilizer while Pseudomonas
sp. BT1 only provided 25% nitrogen requirement for rice growth.

TOM TAT

Thi nghiém ngoai dong dwoc thic hién dé danh gid kha nding co
dinh dam cua 2 ching vi khudn Pseudomonas sp. BTl va
Burkholderria sp. KG1 trén cdy lia cao san OM2517 trong trén
ddt phii sa tai néng truong Séng Hdau — Can Tho vao vu Hé Thu
2011. Két qua cho thdy ching Burkholderria sp. KGI cung cdp
dén 50% dam sinh hoc trong khi ching Pseudomonas sp. BTI chi
cung cdp dwoc 25% nhu cau dam sinh hoc cho su phat trién cua
cay lua cao san.

1 MO DAU

quéa nhiéu phan dam héa hoc cho cdy trdng s&

Dong bang séng Ciru Long c¢6 dién tich gan
4 triéu ha, trong d6 c6 1,7 triéu ha dat néng
nghiép duoc dung dé trong laa véi dién tich
canh tic la hang nim lén dén 3,9 triéu ha
(Nguyén Thi Lang va Bui Chi Biru, 2008). Bé
dam bao ning suit, nong dan di st dung rat
nhiéu phan bon. Theo V4 Minh Kha (2003), chi
¢6 khoang 50-60% luong dam bon véo trong dat
dugc cay lua hap thu, s6 con lai s& dugc luu ton
trong dat hozc bi tryc di hay bi ria tréi dan dén
su nhiém nitrat cho dat va nugc dan, déng thoi
du lugng nitrat ciing ton luu trong ndng san. Bon
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dén dél:l chi phi san xuat cao, hiéu qua kinh té
thap, dong 'ghc‘)’i Kkhong dam bao cho mét hé sinh
thai phat trien bén viing.

Loai Pseudomonas stutzeri dugc xac dinh
kha ning cb dinh dam tir lau (Krotzsky and
Werner, 1987; Vermeiren et al., 1999). Cac
loai thudc giéng Pseudomonas c6 kha ning cb
dinh dam da dwoc khing dinh tir nhitng niam
1994 (Chan et al., 1994). C6 dinh dam sinh
hoc trén lta lam ting dam tong sb 1én 20 -
25% (Dobereiner, 1992).



Tap chi Khoa hoc Truong Pai hoc Can Tho

O Viét Nam dd co nhitng nghién ctu rat
sém vé vi khuan ¢é dinh N nhu vi khuan nét ré
cho cay dau (Tran Phudc Duong et al., 1984)
va luan canh dau — lua (Tran Phudc Puong et
al., 1999) nhung dén nam 1995 thi méi phat
hién vi khuan Burkholderia vietnamiensis song
trong ré lua trong ¢ Viét Nam (Gillis et al.,
1995). Sau d6, cac nha khoa hoc di xac dinh
duoc Burkholderia vietnamiensis 1a loai vi
khuan c6 kha ning c¢6 dinh dam gitp ting ning
suit Ita (Tran Van Van et al., 2000)

Theo thi nghiém cta Cao Ngoc Diép
(2005), khi tugi dich vi khuan Pseudomonas
spp. 1én lta cao san trong trén dat phu sa & Can
Tho da gitip ting ning sudt laa 1én 20-37%.
Ngoai ra, cac nha khoa hoc cling da xac dinh
Burkholderia vietnamiensis 1a loai vi khuan
dugc phan 1ap tir dat ving ré lua c¢6 kha ning
¢ dinh dam va gitp ting ning sut laa (Gillis
et al., 1995; Tran Van Van et al., 2000;
Nguyén Ngoc Diing et al., 2000; Ngé Thanh
Phong et al., 2010).

Viéc nghién ctu tng dung cac chung vi
khuan c6 kha niang ¢ dinh dam hitu hiéu bon
cho cay lta ¢ dong bang song Ctru Long hién
nay mang tinh cp thiét nham giir vilng ning
suit, bao vé moi trudong va dam bao cho su
phat trién nong nghiép bén viing trong khu
vuc. Trong ndi dung bai bdo ndy, ching toi
tién hanh thi nghiém danh gia muc do thay thé
dam hoa hoc cua hai chung vi khuan cé dinh
dam voi cay laa cao san trong tai Nong truong
S6ng Hau thuéc Can Tho.

2 PHUONG PHAP NGHIEN CUU
2.1 Gidng lua

Gidng lta OM2517 ¢6 ngudn géc tir to hop
lai OM1325 va OMCS94, dugc cong nhan
gidng Quéc gia nam 2004 theo Quyét dinh sb
2182 QD/BNN-KHCN ngay 29/7/2004. Day la
gidng lua thich nghi rong, d& canh tac, phu hop
voi vung Tu giac Long Xuyén va Tay Song
Hau. Gidng lia OM2517 c6 thoi gian sinh
truéng ngan (90-95 ngay), dat ning suit 5-6
tan/ha vao vu Hé Thu va 8 tn/ha vao vu bong
Xuan (Nguyén Thi Lang va Bui Chi Buu,
2008). Lua gibng OM2517 duoc xt Iy cho nay
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mam va chang vi khuan 3 gio trude khi gieo
(d0i véi cac nghiém thue c6 chung vi khuan).

2.2 Cac chiing vi khuan ¢ dinh dam véi
ciy laua
Chang vi khuan Burkholderia sp. KG1
dugc phan 1ap tr Kién Giang, da duoc giai
trinh tw DNA dua trén san pham PCR khi ding
cap mdi PolF va PolR dic hiéu cho gen nifH
(Poly et al., 2001), c6 mirc do trong dong 98%
véi Burkholderia vietnamiensis AU0913 va
AU0749 trong ngan hang di liéu NCBI (Ngo
Thanh Phong et al., 2010) va c6 thé thay thé
75%N dua trén s liéu trong luong kho va sb
chdi cua bui lta OM2517 giai doan 39 ngay
sau khi gieo sa trong chau (Ng6 Thanh Phong
etal., 2011).

Chung vi khuan Pseudomonas sp. BT1
duoc phan 1ap tir Bén Tre, dd dwoc giai trinh tu
DNA dya trén san pham PCR khi dung cap
mdi FGPS4-281bis va FGPS1509° dac hiéu
cho doan 16S rDNA (Mirza et al., 2006), cé
muc d6 tuong ddng 98% vaéi Pseudomonas sp.
R-41389 16S rRNA va Pseudomonas
nitroreducens PS-2 16S rRNA trong ngan
hang dir liéu NCBI va c6 thé thay thé 50%N
dua trén ning suét lua trdng trong chau (Ngb
Thanh Phong et al., 2011).

2.3 Nhan mit s6 vi sinh vat

Hai chung vi khuan Burkholderia sp. KG1
va Pseudomonas sp. BT1 duogc nudi cdy, luu
trir trén moi truong Pseudomonas isolation
Agar (Difco) (Mirza et al., 2006), nhan mat s6
trong moi truong Burk long khong dam (Park
et al., 2005) va dém nhanh mat s6 vi khuan
bang buong dém hong cau. St dung méi
truong Burk long khong dam dé nhan mat sb
cac chung vi khuan Burkholderia sp. KG1 va
Pseudomonas sp. BT1 (lic 200 vong/phiit).
Sau 3 - 4 ngay nudi cdy thi mat s vi khuan
thuong dat trén 10° té bao/ml. Déu chinh mat
s6 vi khuan vé 10° té bao/ml roi tién hanh
chung cho hot lua gibng da ndy mam (50 ml
dich vi khuan/1kg hot lta gidng, twong duong
10 lit dich vi khuan/200 kg hot laa gidng/ha),
tron déu va dé 3 gio trudc khi gieo sa.
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2.4 Panh gia mirc d9 thay thé phan dam
héa hoc cia 2 ching vi khuan

Ap dung cong thirc bon phan cho cay lua
theo khuyén céo cua Trung tam Khuyén nong
Can Tho: 90kgN - 30kgP,Os - 30kgK,O/ha
(196 kg urea 46%N, 240 kg supper lan 12,5%
P,0s, 50 kg KCI 60% K,0). Viéc bon phan
dugce chia 1a 3 dot (7-10, 18-20, 35-38 ngay
sau khi gieo sa). Tur d6 tinh toan lugng phan
dam cho nhitng nghiém thirc khac nhau (dot 1
bon 30%, dot 2 bon 50% va dot 3 bon 20%),
trong khi do thi lugng phan lan (dot 1 va dot 2
déu bon 50%) va Kali (dot 2 bon 40%, dot 3
bon 60%) déu duoc bon 100% nhu nhau doi
Vvéi tit ca cac nghiém thirc. Thi nghiém dugc
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lap lai 3 1an véi cac nghiém thic khac nhau
(Bang 1).

Khi lta chin, tién hanh thu hoach va can
trong luong kho cua hot laa chic twong (ng
Vai ting 10 thi nghiém (thu hoach lia ngau
nghién 4 m* trong tung 16, phoi kho, cén trong
luong va quy doi ra nang sudt lta - tin/ha).
Sau d6, so sanh ning suat trung binh cua ting
nghiém thic voi dbi ching duong dé danh gia
mutc do thay thé phan dam hoa hoc cua cac
chang vi khuan. Ngoai ra con tién hanh do
chiéu cao cay, sd hat chic/bong, trong luong
1000 hat va xac dinh ham lugng protein trong
hat gao.

Bing 1: Cac nghiém thire dwgc bd tri thi nghiém véi cdy lia OM2517 tréng ngoai dong

Nghiém thirc Chiing vi khuin Burkholderia sp. KG1 va o .
STT (NT) Pseudomonas sp. BT1 cho lua M di niy mam %oN 7o (PvaK)
1 NTO (4m) 0 0 100
2 NT1-B Burkholderia sp. KG1 0 100
3 NT2-B Burkholderia sp. KG1 50 100
4 NT3-B Burkholderia sp. KG1 75 100
5 NT1-P Pseudomonas sp. BT1 0 100
6 NT2-P Pseudomonas sp. BT1 50 100
7 NT3-B Pseudomonas sp. BT1 75 100
8  NT100 (duong) 0 100 100
Ghi chii:  NTO: Nghi¢m thirc ddi chitng dm, khéng ching vi khudn va khong bé sung N

NT100: Nghiém thire doi chitng dwong, khéng ching vi khudn nhung c¢é bon 100%N
NT1-B, NT2-B va NT3-B: Cdc nghiém thirc ching Burkholderia sp. KG1, bén ldn heot 0%N, 50%N va 75%N
NT1-P, NT2-P va NT3-P: Cdc nghiém thiic chiing Pseudomonas sp. BT1, bén lan luot 0%N, 50%N va 75%N
C6 8 nghiém thirc, méi nghiém thire duroc Idp lai 3 1an nén ¢6 24 16 ddt duoc bé tri thi nghiém, méi 16 24 m?.

Théng ké bang phan mém MINITAB.

3 KET QUA VA THAO LUAN

3.1 Chiéu cao cdy, so hat chic/béng, trong
lwgng 1000 hat va ham lwong protein
trong gao

Két qua chiéu cao t6i da cua cdy lua cho
thay tat ca cac nghiém thirc ¢6 chiing vi khuan
Pseudomonas sp. BT1 hoac Burkholderia sp.
KG1 (trir NT1-P) déu khac biét c6 ¥ nghia so
Vv6i d6i chig am va khéc biét khong y nghia ¢
muc 1% so véi ddi chimg dwong, phu hop Voi
dic tinh chiéu cao cua gidng lua OM2517 1a
100 - 105 cm (Nguy@n Thi Lang va Bui Chi
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Buu, 2008). Trong luong 1000 hat thi khong
khac biét & tat ca cac nghiém thirc va ciing phu
hop Vi trong lugng 1000 hat caa gidng lta
nay 1a 25 - 26 g. S6 hat chic/bong & cac
nghiém thirc c¢6 ching vi khuin déu khac biét
S0 V6i d6i chimg am chimng t6 sy hitu hiéu caa
hai dong vi khuan 1am tang sy hinh thanh hat
chic/bong. Diac biét, cac nghiém thic co
chung hai dong vi khuan nay ciing cho thay do
hiru hiéu vé su tich luy protein trong hat gao,
dam bao chat luong protein trong gao cua
gidng OM2517 (7 - 7,5%) va khéac biét co y
nghia so voi ddi ching am.
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Bang 2: Higu qua cia 2 dong vi khuin va phian dam héa hoc trén chidu cao ciy, sé hat chic/béng,
trong lwgng 1000 hat va ham lwgng protein trong gao

L , Chiéu cao A pny LA Trong lwong  Ham lweng protein
Nghiém thirc cdy liia (cm) So hot chac/bong 1000 hét (q) trong gao (%)
NT1-B 100,9abc 79,3ab 26,0ab 6,82c
NT2-B 103,5a 79,4ab 25,8ab 7,44a
NT3-B 103,7a 81,3ab 26,4a 7,64a
NT1-P 94,5de 73,7cd 26,4a 6,68¢c
NT2-P 100,0abc 73,3d 26,3ab 7,41a
NT3-P 102,0ab 79,3ab 26,1ab 7,72a
NTO 90,2e 64,7¢ 25,7ab 6,19d
NT100 100,2abc 82,6a 25,9ab 7,04b
CV (%) 2,86 3,70 2,81 3,47

Ghi chii: Cdce 56 liéu ¢6 ciing mau tu theo sau thi khdng khdc biét nhau ¢ mire y nghia 1%

3.2 Ning suit lua dw6i 4nh huéng cia
chiing vi khuan Burkholderia sp. KG1

Nghiém thuc NT1-B (chung Burkholderia
sp. KG1 va khong bd sung dam) c6 ning suat
cao hon 1,81 tin/ha (42,5%) so véi ddi ching
am (NTO: khong chung vi khuan va khong bon
dam hoa hoc). Nhu vay, vVviéc chung
Burkholderia sp. KG1 da lam ting ning suit
1én 42,5% so voi d6i ching am, trong khi thi

7,00 A a

abc

6,50 -

de

6,00 -

5,50 -

Nang suét lia (tAn/ha)

5,00 -

4,50 -

4,00

nghiém tudi dich vi khuan Pseudomonas sp.
cho cay lua cao san trong trén dat phi sa Séng
Hau chi 1am cho ning suit lua ting tir 20 -
37% (Cao Ngoc Diép, 2005). Néu ap dung
nghiém thirc nay trong canh tac lta s€ han
ché téi da lugng phan dam héa hoc nhung
ning suat s& thap hon dbi ching duong la
0,81 tan/ha (11,8%).

bcd

NTO NT100 NT1-B

NT2-B

NT3-B NT1-P NT2-P NT3-P

Cac nghiém thirc

Hinh 1: Niing suét lia ¢ cac nghiém thic (tin/ha)

Ghi chu:

NTO: Nghiém thite déi chitng dm, khéng ching vi khudn va khéng bé sung N

NT100: Nghiém thizc d@oi chitng diwong, khéng ching vi khudn nhing c6 bon 100%N

NT1-B, NT2-B va NT3-B: Cdc nghiém thirc ching Burkholderia sp. KG1, bon lan heot 0%N, 50%N va 75%N
NT1-P, NT2-P va NT3-P: Céc nghiém thic chiing Pseudomonas sp. BT1, bon lan lirot 0%N, 50%N va 75%N
CV(%) = 3,87; Cdc ¢t ning sudt c6 cing mau tw thi khéng khdac biét nhau ¢ mite y nghia 5%

Nghiém thic NT2-B (chung Burkholderia
sp. KG1 va bo sung 50%N) dat nang suat 6,52
tan/ha, thap hon so v&i nang suat cia doi

chimg duong (6,88 tin/ha) 1a 5,2%. Néu s0 Vi
NT2-B, ndng suat lta cia doi ching duong
cao hon 0,36 tan/ha nhung dong thoi cling phai
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bon nhiéu hon dén 45 kg N/ha, twong duong
97,8 kg urea/ha.

Nghiém thuc NT3-B (chung Burkholderia
sp. KG1 va bo sung 75%N) dat ning suat 6,82
tan/ha, khac biét khong c6 y nghia & muc 5%
S0 V6i ning suat cua ddi ching duong (6,88
tan/ha). Do d6, ap dung nghiém thic NT3-B
da han ché duoc 22,5 kg N/ha, twong duong
48,9 kg urea/ha.

Cin cir vao cac két qua trén thi c6 thé két
luan rang Burkholderia sp. KG1 c6 thé thay
thé 25 - 50%N khi chung cho cdy lua cao san
trong ngoai doéng nhung van dam bdo ning
suat trong dwong vai nghiém thirc ddi chimg
duong (100%N) va khong khac biét so Vi
ning suat chung cua gidng laa OM2517 &
dong bang song Cuau Long (5 - 6 tin/ha va
cling c6 kha nang dat dén 8 tan/ha) (Nguyén
Thi Lang va Bui Chi Buu, 2008).

3.3 Ning suit lia du6i anh huéng cha
ching vi khuan Pseudomonas sp. BT1

Nghiém thirc NT1-P (chung Pseudomonas
sp. BT1 va khong bd sung dam) c6 ning suit
cao hon 1,59 tin/ha (37,3%) so véi ddi chimng
&m (NTO: khong chung vi khuan va khong bon
dam hoa hoc). Néu so véi ning suat lua cua
NT1-B (6,07 tan/ha) thi ning suit lta cua
NT1-P (5,85 tin/ha) thap hon 0,22 tin/ha
(3,6%). Piéu nay cho thdy trong truong
hop khong bon phan dam hoa hoc thi viéc
chung Pseudomonas sp. BT1 cho ning suét
khac biét khong c6 y nghia (5%) khi chung
Burkholderia sp. KG1 cho cay laa OM2517.

Nghiém thitc NT2-P (Pseudomonas sp.
BT1 va b6 sung 50%N) dat ning suat 6,25
tan/ha, thap hon so vé&i niang suat cua doi
ching duong (6,88 tan/ha) la 0,63 tan/ha
(9,2%) va khac biét c6 y nghia vdi do tin cay
95%. Néu so sanh véi NT2-B, & mirc bon
50%N thi nghiém thac chang Pseudomonas
sp. BT1 (NT2-P) kém hiéu qua hon nghiém
thirc chung Burkholderia sp. KG1 (NT2-B) la
0,27 tan/ha (4,3%) .

Nghiém thac NT3-P (Pseudomonas  sp.
BT1 va b6 sung 75%N) dat nang suat 6,56
tan/ha, khac biét khong cé y nghia so vdi nang
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suat cua ddi chimg dwong (6,88 tin/ha). Tuy
nhién, & muc bon 75%N thi nghiém thic
chung Pseudomonas sp. BT1 (NT3-P) kém
hiéu qua hon nghiém thirc chung Burkholderia
sp. KG1 (NT3-B) 1a 0,26 tn/ha (3,8%). Nhu
vay, ching vi khuan Pseudomonas sp. BT1 c6
thé thay thé 25%N khi bon cho cay lta cao san
OM2517 va cho ning suét la ciing khong
khac biét S0 v6i nang suat chung cia OM2517
& ddng bang song Cuu Long (5-6 tin/ha va
cling c6 kha niang dat dén 8 tan/ha) (Nguyén
Thi Lang va Bui Chi Buu, 2008).

4 KET LUAN

Chung Pseudomonas sp. BT1 cé thé thay
thé 25 - 50%N cho ning suét lua tir 6,25 -
6,56 tan/ha va chung vi khuan Burkholderia sp.
KG1 ciing c6 thé thay thé 25 - 50%N cho ning
sut tir 6,52 - 6,82 tin/ha vao vu Hé Thu 2011
tai Néng truong Song Hiu. Nhu vay, khi
chung riéng 1¢ tung ching vi khuan
Pseudomonas sp. BT1 hoac Burkholderia sp.
KG1 cho cdy liia cao san OM2517 da tiét giam
duoc tur 48,9 - 97,8 kg urea/ha trong qua trinh
canh tac laa nhung van dam bao ning suét lua,
trong lugng 1000 hat va ham lugng protein
trong hat gao.

LOI CAM TA

Cac tac gia chan thanh cam on Truong Dai
hoc Can Tho di hd trg kinh phi thuc hién dé
tai cap co so: “Péanh gia mirc do thay thé phan
dam cia mot sb dong vi khuan ¢ dinh dam
Véi cay lua” — T2011-69.
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