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HIEU QUA CHUNG VI KHUAN CO BINH DAM (Sinorhizobium fredii)
VA HOA TAN LAN (Pseudomonas stutzeri) DANG LONG
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Tran Thi Ngoc Son', Cao Ngoc Piép®
va Tran Thi Anh Thu'

SUMMARY

Effectiveness of nitrogen fixation bacterial strain (Sinorhizobium fredii) and
soluble diluent phosphorous (Pseudomonas stutzeri) to soyabeans grown on
rice soils in the Cuulong River Delta

In order to reduce the inorganic fertilizer application for lowering input cost of soybean production and
partly contributing in decreasing the soil and water pollution, as well as increasing agricultural production
quality, the three field experiments were carried out on three different provinces of Mekong Delta viz., An
Giang, Can Tho and Dong Thap to study the effect of nitrogen fixation (Sinorhizobium fredii) and phosphate
solubilizing bacteria (Pseudomonas stutzeri) in liquid inoculant(s) on soybean. The treatments composed of
different combination level of inorganic nitrogen fertilizer levels (namely 20, 40, 60 kg N/ha) and liquid
inoculant(s) (Sinorhizobium fredii and/or Pseudomonas stutzeri) in comparison to conventional farmers’
fertilizer level (80 N - 60 P,0s - 30 KO kg/ha). Each experiment had three replications in a randomized
completely block desigh and 30 kg K;O/ha was broadcasted. The results showed that application of
Sinorhizobium fredii and Pseudomonas stutzeri liquid inoculants on soybean seed before sowing plus 20 - 40
kg N/ha enhanced the grain yield from 14.6% to 27.3% in comparison to conventional farmers’ fertilizer
level. Moreover, this cultural practice not only saved 40 - 60 kg N and 60 kg P,Os kg/ha equal to saving of
36.8 - 64% fertilizer cost but also obtained higher soil fertilty and, marginal Benefit cost ratio to the extent
of 28.6 - 37.1%.

Key words: Economic efficiency, grain yield, liquid inoculants, Pseudomonas stutzeri, Sinorhizobium
fredii, soybean.

I. DPAT VAN DE!
bau nanh (Glycine max (L.) Merrill) 1a cay

bénh ngdy cang gia ting. chi phi san xuat cao va
hiéu qua kinh té thap (Tran thi Ngoc Son va

trdng can toi wu ¢6 kha ning dua vio co cdu da
dang héa ciy trong trén nén dat lia & Pong bang
song Cuu Long (BBSCL) vi ¢ thoi gian sinh
truong ngan, giau dam (35 - 45%) va dau (18 -
20%), c6 thé cai thién d6 phi nhiéu cta dat (Vo
Tong xuan va crv., 1984). Trong nhitng nim gan
day gia ca phan bdn hod hoc khéng ngling gia
ting. Mot van dé nghich 1y dat ra trong hién
trang san xuat ddu nanh néng din van con cé tap
quan st dung lwong phan héa hoc rét cao ¢ khi
dén 160 - 198 kgN/ha dan d&n tinh hinh siu

' Vién Lia Ddng bing song Ctiu Long.
2 Vién‘ Nghién citu va Phdt trién Cong nghé sinh hoc, Pai
hoc Can Tho.

ctv., 2006) Theo cic két qua nghién ctru cho biét
hang nam cay ho dau ¢b dinh duoc khoang 80
triéu tan dam tir nguon nito trong khong khi,
trong khi d6 cdc nha may phan bén chi san xuat
dugc khoang 50 - 60 triéu tan véi gid thanh cao
(FAO, 1984) va riéng trén cay déu nanh thi
lugng dam c6 dinh trung binh 1a 94 kg/ha/vu
(Stewart, 1966). Trong dat P vo co khé tan c6
thé duoc vi sinh vét chuyén héa thanh dang d&
tan, mot s6 loai nAm va vi khuan cé kha nang
hoa tan 1an gém c6 Penicillium, Sclerotium,
Mycobacterium,
Thiobacterium.

Aspergillus, Pseudomonas.,

Micrococcus. Flavobacterium,
Nhiéu chung vi khuén thu¢c gram am, hinh que

ngan. Khi sir dung cic loai vi sinh vat nay san

611



VIEN KHOA HOC NONG NGHIEP VIET NAM

xuat phan lan sinh hoc bén cho ciy trong di
gitip ting nang suat mot cdch c¢6 ¥ nghia (Kundu
va Gaur, 1984), c6 thé gitp hda tan 1an khé tan
trong dat thanh dang d& hitu dung (Richarson,
1994; Nautiyal va crv., 2000) va hoa tan th€ém
nhirng khodng vi luong can thiét cho cay trong
nhu sit, kém... (Kucey va crv., 1989). Nhiéu
dong vi khuén ¢b dinh dam va hoa tan 14n gitp
ciy trong gia tang su hap thu nhiéu dudng chét
hon (Sumner, 1990; Chabot va ctv., 1993). Két
qua nghién ctru cia Truong Pai hoc Can Tho
ghi nhan chung vi khuin c¢é dinh dam c6 kha
ning ting ning suat ¢ mot vai giéng dau nanh
dén 59% so vé6i khong chung vi khuén va dua
thém chat dinh dudng vao dat 1am cho dat ngay
cang dugc cai thién (Tran Phudc Puong va civ.,
1993); Hiéu lyc cong sinh cua mdt ) dong vi
khuin c¢b dinh dam trén cdy ddu nanh trén dat
lda nhu Rhizobium fredii SBT75, Bradyrhizobium
japonicum SB102, Rhizobium [redii SB83,
Bradyrhizobium sp. SB174 va Rhizobium fredii
SB177 tai Can Tho di l1am gia ting cdc yéu td
s6 trdi/cdy tiang 33%, ty 1é trdi 3 hat/ciy tang
57% va nang suét ting 48,7% so voi ddi chung
(Pham Thi Phwong Lan va ctv., 2000). Nhitng
nghién cuu dai han trén cay dau nanh luan canh
trén dat lda duoc thuc hién tai xi Phudc Thdi,
huyén O Mon, tinh Cin Tho dé tim hiéu anh
hudng ctia phan hitu co va sinh hoc d6i véi sinh
truong v ning suit cua ciy trong cho thiy khi
bén phan ¢ muc 60 N - 60 P,Os - 30 K,O kg/ha
két hop vé6i phan bén hiru co hodc bén phan vi
sinh Rhizobium fredii SB83, Bradyrhizobium sp.
SB177 hodc ca hai két hop véi phan v co &
murc 30N - 60P,0s - 30K,0 kg/ha cho niang Suét
va céc tinh trang néng hoc dwgc ning 1én mot
cdch c6 ¥ nghia théng ké va khong khac biét so
v6i khi bén phin v6 co & muic 100 N - 60 P,Os -
30 K,O kg/ha, dac biét d phi cua d4t nhu ham
lwgng carbon hitu co, dam, 1an va kali hitu dung
¢ cdc nghiém thic bon phin hitu co hodc bén
phan vi sinh gia tdng so v6i bén phan v6 co o
miérc 100 N - 60 P,Os - 30 K,O kg/ha (Trén Thi
Ngoc Son va ctv., 2001, 2002, 2003 va 2004).
Khi trong dau nanh c6 b sung vi khuan hoa tan
lan (Pseudomonas spp.) da lam cho su c¢é dinh
dam hiru hiéu hon va dat nang suat cao hon so
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v6i khi trong ddu nanh chi bén phan hod hoc
hay chi chung don doc vi khuan nét r& dong thoi
chat lwgng hot nang cao 13 rét thong qua lugng
protein va lipid (Cao Ngoc Diép, 2005).

Phan vi sinh cho déu nanh da dugc nghién
cuu trong thoi gian qua nhung chi ¢ ding lai ¢
dang bot v6i chat mang 13 than bun. Tuy nhién,
than bun lai 13 mét tai nguyén hiém ¢ viing nhiét
d6i, qud cong kénh va dat tién cho mot nén san
xuét nho, trai lai st dung dich Ién men vi khuan
ndt ré (liquid inoculant) béng céch tron truc tiép
vao hot gidng va gieo ngay sau d6 1a thich hop,
ré tién (Lorda va Balatti, 1996). Theo Trin Yén
Thao va crv. (2002) da nudi vi khuan nét ré dau
nanh v6i mdi truong G6 bod sung 20 g PVP dé
chung cho hot trong trén dat xdm bac mau ¢ Tay
Ninh, Ca Chi, Tan Phi cho két qua 1a ddu nanh
phét trién tot, c6 dinh dam cao hon dau nanh chi
bon 60 kg N/ha va khong khic biét so véi st
dung phan chung v&i chit mang than bun nhung
thu lgi nhiéu hon do giam gid thanh san xuat
phan chung. Tuy nhién dén nay viéc nghién ciru
chuyén siu vé liéu lugng t6i hao cta phan vi sinh
dang 1éng ciing nhu hiéu qua déi véi ciy dau
nanh luin canh trén dat Ida vin chua duoc nghién
cuu chuyén sau tai DPBSCL. Vi vdy nghién cuu:
“Hi¢u qua chung vi khuidn c¢b dinh dam
(Sinorhizobium  fredii) va hda tan lan
(Pseudomonas stutzeri) dang long d6i véi dau
nanh tréng trén nén dét lda & PBSCL” di duoc
thye hién nhim muc dich xdc dinh anh huong
ciia viéc ching phdi hop hai loai vi khuin cb
dinh dam (Sinorhizobium fredii) va vi khuin hoa
tan 1an (Pseudomonas stutzeri) dang 1édng ddi véi
ning sudt dau nanh, dinh dudng dét va hiéu qua
kinh té so v6i san xudt dau nanh cta ndng dan
nhdm giam luong phin héa hoc, ting cudng sir
dung phan sinh hoc cho san xuit d4u nanh &
DPBSCL theo huéng phit trién bén viing.

II. VAT LIEU VA PHUONG PHAP
1. Vatliéu

Thi nghiém sir dung phan vi sinh ¢é dinh
dam (vi khuan Sinorhizobium fredii nudi trong
mdi treong G6 trong 3 ngay) va hoa tan lan (vi
khuan Pseudomonas stutzeri nudi trong moi
truong King B bd sung 0,1% apatit) dang 1ong
ching cho dau nanh dugc san xudt bang cich
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tron 2 loai vi khuan nét ré (rhizobial) va vi khuan
hoa tan lan (Pseudomonas stutzeri) tai Vién
Nghién cu va Phat trién Cong nghé sinh hoc,
Pai hoc Can Tho. Giéng ddu nanh MTP176 (An
Giang va Can Tho). NB17A (Pong Thap). Phan
héa hoc st dung uré, 1an supe va kali chlorua.

2. Phwong phap
Thi nghi€ém dugc thyc hién tai 3 tinh An
Giang, Can Tho va Pong Thép vao vu xuin he.
Dic tinh ciia dat thi nghiém: Dét thi nghiém
¢6 cac dac tinh dugc trinh bay ¢ bang 1.

Bang 1. Bdc tinh hod hoc cua dat trude khi tién hanh thi nghiém

Dic tinh dat An Giang Cén Tho Péng Thap
pH 5,564 5,866 4,486
N hiru dung (ppm) 22,78 4322 16,45
P hiru dung (ppm) 8,00 8,80 5,20
K trao ddi (ppm) 78,80 116 74,80
Chét hiru co (%) 1,709 2,392 2,098

Ngudn: Phan tich béi B6 mén Khoa hoc dt, Vién Lia PBSCL.

Thi nghiém gém 8 nghiém thitc, bd trf thé
thirc khdi hoan toan ngau nhién véi 3 lan lap lai.
Cic 6 thi nghiém duoc bo trf riéng biét, dién tich mbi
6 50 m’, gieo 3 hat/hdc, mat do 40 x 15 (cm). Tron
déu phan vi sinh véi hat giéng 30 phit r6i tién
hanh gieo hat. Sau khi gico, ldp hat bang tro trau
va day rom. Tu6i phun mua di 4m cho ciy moc
déu, tia dinh vi 2 ciy/héc vao thoi diém 5 - 6
ngay sau khi gieo. Luong phin vi sinh cho
100 kg dau gidng dbi v4i nghiém thuce ching don

vi sinh vét ¢ dinh dam 1a 4 1it; DSi v6i nghiém
thirc chiing két hop thi vé6i 2 1it phan vi sinh vat
¢ dinh dam va 2 lit phan vi sinh vat hoa tan lan.
Liéu lugng phan héa hoc bén theo tirng nghiém
thire va bon theo khuyén cdo.

Phén tich sb liéu: Céc sé liéu duoc phén tich
thong ké bang phan mém Excel va IRRISTAT.

Cac nghiém thuc thi nghiém duoc trinh bay
trong bang 2.

Bdng 2. Cdc nghiém thitc thi nghiém ddu nanh tai Pong bang song Cieu Long

Nghiém thwe Cong thirc phan bon (kg/ha)

T1 ON - OP,Os - 30K,O

T2 20N + VKCBN + 60P,0s5 - 30K,O

T3 40N + VKCBN + 60P,0s - 30K,O

T4 60N + VKCBN + 60P.0Os - 30K,0

T5 20N + VKCBN + VKHTL + 30K,O

T6 40N + VKCBN + VKHTL + 30K,0O

T7 60N + VKCBN + VKHTL + 30K,O

T8 80N - 60P,0s - 30K,O

Ghi chu:

VKCDN: Vi khuén c¢b dinh dam Sinorhizobium fredii;

VKHTL: Vi khun hoa tan 1an Pseudomonas stutzeri.

IIL. KET QUA VA THAO LUAN
1. Niing suét ddu nanh

Ning sudt ddu ninh tai An Giang ghi nhén
dugc cao nhat & nghiém thirc T6 (2.611 kg/ha) va
T7 (2.486 kg/ha), trong khi @6 chi bén phan héa
hoc thi nang suat chi dat 1.972 kg/ha/(T8); Thi

nghiém tai Can Tho, ning suét cao nhat & nghiém
thtrec T5 (2461 kg/ha) va khic biét cé y nghia so
v6i T8 (1971 kg/ha); Tai Pong Thdp, ning suat
cao nhat ¢ nghiém thitc T6 (2456 kg/ha). Do d6,
khi ching ca hai loai vi khuan vao hat gidng da
gia tang nang Suat tir 9,33 - 14,6% so véi bon
toan b phan héa hoc (T8).
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Bang 3. Nang sudt ddu nanh (kg/ha) vu xudn hé

Nghiém thac An Giang Can Tho Péng Thap

T1 1.153 ¢ 1.152d 1.111d
T2 1.847 b 1.877c 1.889 ¢
T3 1.986 b 1.852¢c 1.900 ¢
T4 2.042b 2.241 ab 1.989 c
T5 2.528 a 2.460 a 2.078 bc
T6 2.611a 2.188 abc 2.456 a
T7 2.486 a 2.250 ab 2.345 ab
T8 1.972b 1.971 bc 2.145 bc

CV% 7,7 104 8,1
F . . .

Ghi chi: *** Kh4c biét ¥ nghia théng ké & mirc 1%..
2. Dinh dudng hiru dung trong dit

Viao giai doan thu hoach, N va P hitu dung
trong dit & cdc nghiém thirc ¢6 ching vi khuin
¢ dinh dam va hoa tan lan gia ting c6 ¥ nghia
théng ké so vdi chi bon phan héa hoc. Pam hitu
dung trong dét gia tang tai An Giang tir 14,91 -

19,02%; Can Tho tir 1,66 - 2,17% va Pong
Thip tor 12,2 - 17,13%. Ham lugng 1an hitu
dung & Pdng Thép gia ting & cdc nghiém thic
¢6 ching vi khuan so v4i bén hoan toan phan
héa hoc (T8).

Bang 4. Ham lwong dinh ditong hitu dung trong dar sau thi nghiém (ppm)

Nghiém An Giang Can Tho Pong Thap
thwe
N P K N P K N P K

T 25,7¢c 6,7¢c 88 b 45 5d 8,7c 117b 23,5e 47 c 90 b
T2 30,1bc 9,3 bc 98 ab 55,5bc 10,7bc 123 ab 38,4d 8,7ab 123 a
T3 33,8b 9,3 bc 103ab 54,1c 10,7bc 128ab 44 8cd 9,3ab 130 a
T4 33,8b 11,3ab 109 a 55,1bc 12 ab 127ab 45,6bcd 8,7ab 134 a
T5 40,6 a 12,7 a 113 a 61,1ab 12,7ab 131ab 52,1abc 10,7a 133 a
T6 39,2a 10,7ab 112 a 64,5a 13,3a 133ab 544 a 10,7a 135a
T7 34,1b 9,3 bc 113 a 64,2a 12,7ab 135a 53,2ab 10a 138 a
T8 34,1b 10,0ab 115a 63,1a 12,0ab 132 ab 46,5abcd 7,3b 131 a

CV% 8,56 17,3 11,2 5,9 12,8 8 10,5 15,5 7,2
F o . ns o . ns o o o

Ghi chii: ns: Khéc biét khong y nghia thong ké;*,** ***: Khic biét y nghia thong ké & 5%, 1%, 1%e.

3. Hiéu qua kinh té

Két qua cho thdy, khi ¢6 ching don vi khuin
¢ dinh dam hoic két hop ca hai loai vi khuén ¢
dinh dam va hoa tan 1an cho ty suét loi nhuén
kinh té cao hon so v6i bén phan héa hoc cao T8
(80N - 60 P,0s). Ty suat loi nhuan gia ting trong
khoang tur 2,4 dén 52,41% tai An Giang, 14,57
dén 46,36% tai Can Tho va 17,79 dén 33,17% tai
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Pong Thdp so v6i 80N - 60P,0s. Trong do,
nghiém thirc 20N + VKCBDN + VKHTL cé ty
suét loi nhuan cao nhat tai An Giang va Can
Tho trong khi d6 tai Pong Thép, nghiém thiic
40N + VKCPN + VKHTL c6 ty suat loi nhuan
cao nhat (hinh 1).
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Ty suét lgi nhuan
2.40 2.40 NT1 ON - 0P205 - 30KZO
S
% NT2 20N + VKCDN + 60P-0s - 30K,0
2.001 174 4 44 1.8 1.75
1 50 ] ; ? NT3 40N + VKCDBN + 60P,0s - 30K,0
1'00 g NT4 60N + VKCDN + 60P,05 - 30K,0
' é NT5 20N + VKCDN + VKHTL + 30K,0
0.50
7 ' é’ NT6 40N + VKCDN + VKHTL + 30K-0
000 NTI NT2 NT3 NT4 NT5 NT6 NT7 NT8 NT7 60N + VKCBN + VKHTL + 30K,0
Nghi¢m thie NT8 80N - 60 P,0s - 30K-0

Hinh 1. Ty sudt loi nhudn trung binh cua 3 diém (An Giang, Can Tho va Dong Thdp)

IV. KET LUAN

Khi chung phan vi khuin c6 dinh dam
(Sinorhizobium fredii) va vi sinh vat hoa tan lan
(Pseudomonas stuzeri) két hop bén phan dam
héa hoc & mutc tr 20 N - 40 N (kg/ha) dat nang
suat cao hon chi bén phan vo co. Ning suat trung
binh do ¢6 chiing két hop 2 loai vi khuan tang tir
14,6 - 27,3% so v&i khi bon & mic 80 N - 60
P205 -30 KZO kg/ha

Ty suét loi nhudn gia ting tir 28,6 dén 37.1%
khi ¢6 chung két hop ca hai loai vi khudn ¢ dinh
dam va hoa tan 1an & muac bon 20N - 40N +
VKCBN + VKHTL - 30K,0 kg/ha so vgi muc
bén phan theo tdp quan ndng dan (80N - 60P,0Os -
30K,0 kg/ha).
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