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HIEU QUA CUA CHUNG VI KHUAN NOT RE (Sinorhizobium
FREDII) VA VI KHUAN Pseudomonas spp. TREN PAU NANH

Cao Ngoc Piép
ABSTRACT

A field trial was conducted on the alluvial soil of Tan Khanh Dong village, Sa Dec town, Dong
Thap province in Spring-Summer 2004 cropping-season to evaluate effects of Sinorhizobium
fredii and Pseudomonas spp. to growth of soybean (cv. Nhat ban 17A). The results showed that
the yield component, seed yield and protein content in soybean seeds were markedly increased by
watering of fermented Pseudomonas liquid as compared to control treatment. Inoculated soybean
seeds with Sinorhizobium fredii (VN082 or HH-2 strain) accompanied by fermented
Pseudomonas liquid had the highest seed yield and the best quality of soybean seeds.
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Title: Effects of inoculation with Sinorhizobium fredii and Pseudomonas spp. to growth of soybean
TOM TAT

Mot thi nghiém ngoai dong dwoc thwce hién trén dat phii sa xa Tan Khdnh Déng, thi xd Sa Déc,
tinh Bong Thép trong vu Xudn Hé 2004 nham khao sat hiéu qud cia viéc chiung vi khudn not ré
va Vi khudn Pseudomonas spp. trén sy phat trién Pdu nanh (giong Nhdt ban 174). Két qua cho
thdy thanh phan ndng sudt, nang sudt hét va ham lwong protein trong hét Pdu nanh gia ting
dang ké khi twéi dich 1én men vi khuan Pseudomonas spp. so véi nghiém thirc khéng tuwéi dich.
Chiing hét Ddu nanh véi vi khudn not ré (dong VNOS2 hay dong DH-2) két hop véi twdi dich lén
men vi khudn Pseudomonas spp. cho nang sudt hét cao nhdt va chat eong hét Pdu nanh tot nhat.
Tir khéa: Ddu nanh, Vi khudn nét ré, Pseudomonas spp., Ning sudt hét, Ham lwong protein hjt

1 PAT VAN PE

P4u nanh 1a mot cay trong c6 nhiéu loi ich nhu 14 loai cdy thue pham gidu protein, lipid,
nhiéu acit amin can d6i d@)ng thoi cay Pau nanh co thé ¢b dinh dam nh¢ vao hé théng
cong sinh hoan chinh gitta vi khuan ndt ré trong d6 tinh Pong Thap c6 dién tich trong
Dau nanh 16n nhit & ving dong bang song Ciru Long (8000 ha Bau nanh/vy - s liéu ctia
Tong cuc Thong ké nam 2003) trai dai trén nhiéu huyén ven song Tién va song Hau nhu
Lai Vung, Sa Déc, Lap Vo, Chau Thanh, Cao Lanh, thi xa Cao Lanh, Thanh Binh. St
dung vi khuan nét r& (Brady/Rhizobium) 1am phan chung cho Pau nanh da duoc thé gisi
nghién ctru tir 1au (FAO, 1984) va cho dong bang séng Ciru Long tir nhitng nam 80 cua
thé ky 20 (Tran Phudc Pudng et al, 1984) ciing nhu nghién ciru bién phép thich hop cho
phén chung nay trong qui trinh canh tac don gian nhu dung tro trau bao vé vi khuan, ti
rom .... (Tran Phudc DBuong va Cao Ngoc Diép, 1986), nhiéu tac gia nghién ciru cac bién
phap de ha gia thanh san xuit nhung van dam bao chat luong phan ching bang cach chon
loc nhitng dong vi khuan 1én nhanh (Rodiguez-Alvarro et al, 1999) thay vi chon dong vi
khuén nbt ré 1én cham, chung toi cing nhan thay nhiéu dong vi khuan 1én nhanh c6 ngubn
gdc trong tinh ciing c6 nhidu vu diém (Cao Ngoc Digp et al, 2005) co thé san xuit phan
chung véi gia thanh thap Bén canh nguyén t6 nito rat can thiét cho qué trinh sinh truong
ctia cdy dau, nguyén td phospho (lan) cling rat can cho ciy tao trai nhiéu, hot to, chit
luong cao va dugce nhiéu dong vi khuan song tu nhién trong vung ré (rhizosphere) cung
cap cho cay dau. Nhiéu két qua cua chang t6i (Nguyén Hiru Hiép va Cao Ngoc Diép,
2004; Nguyén Vin Pugc va Cao Ngoc Diép, 2004) cho thidy bd sung vi khuan

1 Vién Nghién Cru Phat Trién Cong Nghé Sinh Hoc
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Pseudomonas spp. hoa tan 1an kho tan cho cdy Pau nanh da gitip cay dau cd dinh nito
hitu hiéu hon va ning sut cao hon Pau nanh chi bén phan hoa hoc hay phan ching vi
khuédn ndt r& ma thoi dong thoi chit lwong hot nang cao 1o rét thong qua luong protein va
lipid. Hién nay, phan hoa hoc nhit 1a phan uré khong ngimg ting gid cho nén viéc sir
dung nhiing vi sinh vat c6 ich dé thay thé phan nao phan hoa hoc gitp cho nong dan tiét
kiém mot s tién va dét trong ngdy cang mau md hon va d6 ciing chinh 13 muc dich cua
nghién ctru nay.

2 VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1 Vvatli¢u thi nghiém

Thi nghiém dugc thyc hién tai dét’ rudng cua ép 1, xa Tan Khanh Dong, thi X5.7 Sa Déc
trong vu Xuan heé 2004; déc tinh dat thi nghiém nhu sau: pH (nudc) = 5,18, N tong s6 =
0,137%, P dé tiéu = 4,87 mg P20s/100 g dat, K trao doi = 0,381 meq/100 g dat, chat hiru
co =2,14%.

Giéng dau Nhat Ban 17A (NB-17A) c6 chu ky sinh truong 82 - 84 ngay, trong luong 100
hot tir 12 - 14 g, ning suat 2 - 3 tan/ha, giéng nay dugc trong nhiéu ving Tan Khanh
Pong do thich nghi v&i viing dat phén nhe va kém phi nhiéu.

Vi khuan nét ré (Sinorhizobium Fredii) dong VNO082 va VN064 phan 1ap tir nét ré Pau
nanh trong & thi xa Cao Lanh va huyén Cao Lanh, Pong Thap (Nguyén Ngoc Péng,
2004); hai dong DH-1 va PH-2 dugc phan lap tir Pau nanh Nam vang trong & xa Dinh
Hoa, huyén Lai Vung; ca bon dong vi khudn c6 d6 hitu hiéu cao trén giéng Pau nanh
Nam Vang; vi khuian Pseudomonas spp. dong P14 phan lap tir dat ving ré Pau nanh,
dong vi khuén nay hoa tan 1an kha va tong hop IAA khé (47,2 pg IAA/ml trong diéu kién
cé tryptophan)(Lé Kim Sau, 2005).

2.2 Phuwong phap nghién ciru

Vi khuan nét ré dugc nudi trong 150 ml modi trudng Yeast Extract Mannitol
(Somasagaran va Hoben, 1995) trong cac binh tam giac 250 mL dat trén may lic xoay
ving trong 48 gid & nhiét do phong va dat mat s6 > 10° t& bao/ml, tron v6i than bun U
Minh tiét trung nhiét uét trong 1 gid dé c6 phan sinh hoc c6 chat don ¢ 4m do 50%. Vi
khuan Pseudomonas spp. nudi trong méi trudng sucroz 10% véi 1% apatit (Whitelaw et
al, 1999) trong diéu kién 1én men binh thuong ¢ nhiét d6 phong trong 14 ngay, mat sb dat
> 10° té bao/ml v6i 4 pug/ml PO4 va 5,2 ug/ml TAA va st dung dich 1én men dé dung
trong thi nghiém.

Hot dau gibng dugc cung cap tir T6 Hop tac san xuat gidng ctia Xa Tan Khanh Déng,
dau gieo mat do 40 x15 cm, 2 hot/ 16, lap tro trau (khdng hay c6 phan chung vi khuéan not
ré) vao lo dau sau khi gieo, ti rom ddy 2 cm. Tudi am bang thung tudi 2 lan/ngiy va
trong sudt 1 thang, sau d6 tudi bang voi tudi phun cho dén khi thu hoach.

Thi nghiém dugc bd tri theo thé thirc co 16 phu véi 4 lan lap lai gém c6 2 nhan tb: 16
chanh vai nghiém thirc khong va c6 tudi tudi dich 1én men vi khuan Pseudomonas spp. &
nong d6 500 lit/ha vao 10, 35 va 50 ngay sau khi cdy va 16 phu gdm 6 nghiém thirc: Ddi
ching (khong bon phéan sinh hoc hay hoa hoc), bon 100 kg N/ha khong bon phan sinh
hoc, bon 10 kg/ha phan sinh hoc chira dong cac dong vi khuén riéng ré (dong VNO64,
VNO082, bH-1, DH-2) vao tro triu va boén 20 kg N/ha. Phan dam dugc chia lam 2 bon: 10
va 40 ngay sau khi cdy, khong bon phan 1an va kali hoa hoc. Thi nghiém lam co tay 2 dot:
20 va 40 ngay sau khi gieo (NSKG) va bao vé thuc vat hiru hiéu.
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Thanh phan ning suit duoc do vao liic dau chin 80%, thu 4 m? dé tinh ning suat thuc té;
hot dau dugc phan tich ham lugng protein béng phuong phap micro-kjeldahl (hé 56 5,8).
S liéu duge xtr 1y théng ké bing phan mém MSTATC, tri s trung binh dugc so sanh
bang kiém dinh LSD hay Duncan, biéu d6 duoc trinh bay theo EXCEL.

3 KET QUA VA THAO LUAN
Két qua tir bang 1 cho thiy cac 16 trong Pau nanh c6 tudi dich 1én men vi khuan
Pseudomonas spp. gia tang so trai 1 va 2-hot/trai va giam so trai 1ép trén moi cay.

Bing 1: Hiéu qua ciia dich 1én men vi khudn Pseudomonas spp. thanh phan ning suit Pau nanh
(giong NB17) trong trén dat phu sa Tan Khanh Péng, Sa Péc vu Xuin Heé 2004.

Nghiém thuc Trai 1-hot  Trai 2-hot  Trai 3-hot Trailép Tongso trai  TL.100 hot
Jcay [cay Icay (%) chic/cay (@)
Khong dich 1én men 0,90 10,71 13,46 426 24,82 13,57
Dich 1én men 2.11 15,88 10,14 2,09 27,57 14,50
LSD5% 0.65 3,55 n.s 1,77 n.s n.s
C.V% 29,9% 18,63%  3227%  38,78% 14,37% 6,08%

Nhimg hiéu qua nay dé lam gia tang nang suat dau hot (Hinh 1) so v&i dau khong tudi
dich 1én men vi khuan Pseudomonas spp.

2795

LSD 5% = 123

Khong dich 1én men Dich lén men

Hinh 1: Hi¢u qué cua twéi dich 1én men vi khuén Pseudomonas spp. 1én ning suit (kg/ha) Pu nanh
(giong NB17A) trong trén dat phu sa Tan Khanh Dong, Sa Péc vu Xuian Hé 2004

Chung vi khuan nét ré gia ting so trai 2- -hot, tong so trai chic/cay va trong luong 100 hot

(Bang 2), diéu nay 1am gia ting ning sudt dau trong d6 2 dong VNOS2 va dong DH-2 cao

nhat twong dwong v4i bon 100 kg N/ha nhung khong chung vi khuan nét r& (Hinh 2)

Bing 2: Hi¢u qua cia cdc dong vi khuén nét ré trén thanh phén ning suit Pau nanh (giéng NB17)
trong trén dat phu sa Tan Khanh Pong, Sa Péc vu Xuian He 2004

Trai 1-hot  Trai 2-hot  Trai 3-hot Trailép  Tongsé trai TL.100 hot

Nghiém thirc

Icay Icay Ichy (%) chic/cay  (g)
D6i ching 1,35 10,98 c+ 12,00 3,39 2296 ¢ 1289 b
100 kg N/ha 1.55 16,16 a 12,21 3,23 2993a  14,28a
Dong VNO64 1,53 13,03abc 11,70 3,36 26,26 abc 14,46 a
Dong VN082 1,10 1456 ab 12,33 3,56 2726ab  14,13a
Dong DH-1 1,63 12,21 be 11,36 2,79 2521bc  14,04a
Dong DH-2 1,88 12,81abc 11,20 2,73 2556 bc  1442a
C.V% 47,3% 20,0% 19,4% 56,8% 12,3% 4,3%

Nhitng s6 theo sau ciing mgt chiv khéng khdc biét y nghia ¢ mirc dg 5%
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2908

2875

doiching 100 kg N/ha dong VNO82 dong VNO64 dong PH-1  dong DH-2

Hinh 2: Hi¢u qua chiing vi khuin nét ré trén niing suit (kg/ha) Pau nanh (giéng NB17A) trong trén
dat phu sa Tan Khanh Déng, Sa Péc vu Xuin Heé 2004

(nhitng s6 theo sau ciing mot chit khéng khdc biét y nghia & mike dé 5%)

Béng 3 cho thiy Pau nanh khong bon phan (d6i chimg) nhung tudi dich 1én men vi khuan
Pseudomonas spp. c6 s trai 2-hot va TL.100 hot twong duong voi 16 bon 100 kg N/ha
mac du nang suat dau thip hon; chung dong DH-2 va tudi thém dich 1én men vi khuan
cho s trai 2-hot, TL 100 hot va ning suat hot cao nhat tuy nhién chung dong VNO08&2
khong hay bd sung dich 1én men vi khuan cho ning sut ddu cao nhit va khong khac biét
v61 nghiém thire bon 100 kg N/ha nhung khong chung hay bon thém vi sinh vt ¢6 ich,
diéu nay cho thay.

Bang 3: Hi€u qua vi khuép ndt ré va vi khuin Pseudomonas spp. trén thanh phin ning suit va ning

suiat Pau nanh trong trén dat phu sa Tan Khanh Pong, Sa Péc vu Xuin He 2004

Nghiém thirc Trai 2-hot  Trai 3-hot TL. 100 hot Nang suat thuc té
' , (9) (kg/ha)
Khoéng dich x doi ching 7,86 e+ 11,33 12,32 d 2088 e
Khong dich x 100 kg N/ha 14,93 abcd 13,53 14,49 abc 2808 abc
Khong dich x VN064 10,40 cde 14,46 14,53 abc 2366 d
Khoéng dich x VNO082 11,80 bcde 13,36 13,17 cd 2808 abc
Khoéng dich x PH-1 8,66 e 14,96 13,21 cd 2396 d
Khoéng dich x PH-2 10,60 cde 13,00 13,71 abcd 2646 ¢
Dich 1én men x d6i chimg 14,10 abcd 12,66 13,46 bcd 2441 d
Dich 1én men x 100 kg N/ha 17,40 a 10,90 14,06 abc 3008 a
Dich 1én men x VN064 15,66 abc 8,93 14,39 abc 2750 bc
Dich 1én men x VNO082 17,33 a 11,20 15,09 a 2941 ab
Dich 1én men x DH-1 15,76 ab 7,76 14,88 ab 2741 bc
Dich 1én men x DH-2 15,03 abcd 9,40 15,12 a 2891 ab

Nhitng chir theo sau cung mot chir khong khac biét y nghia ¢ mirc do 5%
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¥=0.0095x - 11.85 PP
R2=0.7016

16 -

12 4

o krai 2-hat

10 A

2000 2500 3000

nang suvat hot (kg /ha)
Hinh 3: Twong quan niing suit hdt véi sb trai 2-hot/cay & mire dd 1%

3.2 1

y =0.0823x +0.5009
31 R? =0.6904

2.8 A
2.6 A

2.4 A

nang suat hot (T/ha)

2.2 1

2 T T T T T T ]
18 20 22 24 26 28 30 32

so trai chac/cay
Hinh 4: Twong quan sb trai chiic/ciy v6i ning suat hot & mire dd 1%
39 - ¥ =0.2316x - 0.5941
R® = 0.4806
2.8 1

2.6 1

2.4

nang suat hot (T/ha)

2.2 1

2 T T T 1
12 13 14 15 16

trong luong 100 hot (g)

Hinh 5: Twong quan giira trong lwong 100 hdt véi ning suit hot & mire d9 5%
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Dong vi khudn VNO82 c6 d6 hitu hiéu cao nhét ning suat dau twong quan rat chit ché
v6i 86 trai 2-hot (Hinh 3), rit chit ch& véi sd trai chic/cay (Hinh 4) Va chat ché véi
TL.100 hot (Hinh 5), diéu nay cho thiy cac thanh phan ning suit trén quyét dinh toi ning
suét dau hot.
Dic bi¢t cac nghiém thirc c6 tudi dich 1én men vi khuin Pseudomnas spp. déu c6 ham
luong protein trong hot ting cao hon hin so v6i cac nghiém thirc khong tudi bo sung dich
lén men (Bang 4), diéu nay cho thiy tac dung cua vi khuadn Pseudomonas giup hap thu
nhiéu dudng chat trong dat hon nén hot nhidu protein hon ngay ca nghiém thirc dbi ching
(c6 tudi dich 1én men vi khudn)ciing c6 ham lugng protein trong hot cao hon cic nghiém
thirc c6 chiing vi khuan hay bon phan N nhung khong tudi bd sung dich 1én men.
Bang 4: Hiéu qua tuéi dich 1én men vi khuin Pseudomonas spp. va ching vi khuén nét ré trén ham
lwgng protein (%) trong hot Dau nanh trong trén dat phu sa xa Tan Khanh Dong, thi xa Sa
Déc, tinh Pong Thap vu Xuin He 2004

Khong tudi dich 1én men vi khuan Tudi dich 1én men vi khuan Pseudomonas
36,17 39,08

LSD5% =198 ; CV%=3,66%

Déi chimg 34,45d + Dbi chimg 38,74 a

100 kg N/ha 36,50 ¢ 100 kg N/ha 39,72 a

Dong VNO064 36,02 ¢ Dong VN064 39,26 a

Dong VNO082 36,64 d Dong VNO082 38,92 a

Dong bH-1 36,28 ¢ Dong bH-1 38,73 a

Dong BH-2 37,16 ¢ Dong BH-2 39,17 a

CV% = 2,45%

Nhitng s6 theo sau cing mét chit khong khéc biét y nghia 6 mire dp 5%

Pau nanh co thé st dung nhiéu nguon nito khac nhau nhung thong qua hé thong cong
sinh, chung hap thu nito hiéu qua nhét (Galal, 1997), ching vai dong vi khuén nét ré& hiru
hiéu s&€ mang lai hiéu qua t6i da (Mengel, 1994). Tuy nhién, sy phbi hop gitra dong vi
khuan nét ré voi vi khuan Azospirillum brasilense giGp cay Pau nanh phat trién t6i da va
c¢b dinh nito hiru hi¢u (Bashan et al, 1990). Ngoai ra, su phéi hop gitra hai dong vi khuan
nhu vi khuan ndt r& va vi khuan Serratia giup gia tang nang suét va lugng protein trong
hot Pau nanh (Dashti et al, 1997); sy chiing hon hop gitra vi khuan nbt ré va vi khuan
Pseudomonas gitp Dau nanh va déu pea ting nang sudt va dam c6 dinh (Chanway et al,

1989). Parmar va Dadarwal (1999) cting nhan thay phéi hop vi khuan Pseudomonas va
Bacillus vdi vi khuan nét ré gia ting sd nét ré, chiéu dai ré, sinh khdi va lugng protein
trong dau chickpea trong trong chau va ho nhan cac dong vi khuan nay gitp ting luong
flavonoid dé tao nhiéu nét ré, trong khi d6 Dileep Kumar et al (2001) nhan thdy su cling
chung vi khuan nbt ré va vi khuan Pseudomonas giup cay dau pea tao nhiéu siderophores
ngin chin nam bénh Fusarium oxysporium tan cong vao ré dau.

Vi khuan Pseudomonas 1a vi khuan séng trong vung dat quanh ré (epiphytic bacteria),
nhém nay c6 kha ning hoa tan 1an kho tan thanh nhiéu lan dé tan va tong hop IAA (Glick,
1995; Bashan, 1998; Ahn et al, 2002). Jeon et al (2003) tim thay c6 3 dong vi khuan
Pseudomonas fluorescent vira téng hop TAA vura hoa tan nhiéu 1an dé tan, ho dé nghi dua
cac nhom nay vao san xuat phan sinh hoc; gan day Ahmad et al (2005) tim thdy 11 dong
vi khuan Pseudomonas tong hop kha nhiéu IAA nén trién vong tuyén chon va cac dong vi
khudn ndy vao san xut phan sinh hoc c6 tinh kha thi cao. Trong thi nghiém nay, st dung
vi khuan Pseudomonas dé tu6i cho Pau nanh da gitp ré dau phat trién nhidu do vi khuan
nay tong hop IAA cung cip va kich thich hinh thanh r& méi va 1an dé tan dugc vi khuan
hoa tan nhiéu tao ngudn dudng chét quan trong cho cdy Dau nanh; sy phdi hop giita lan
hoa tan va nito sinh hoc s& giup cdy Pau nanh phat trién tét, tich lily nhiéu sinh chét va
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thé hién su gia ting thanh phan ning suét va ning suit ddu dic biét 13 ham lugng protein
trong hot Pau nanh tang cao ro rét.
3.1 Hiéu qua kinh té

Ngoai nhiing khoan chi phi chung trong qui trinh canh tac dau nhu gieo hot, tu6i nudc,

phun thudc bao vé¢ t}’lLIC vat, lam cé..., khi bon phz}n hod hoc hay phan sinh hoc cé tudi

dich 1én men vi khuan Pseudomonas spp. s€ phai ton thém chi phi mua phan va bon phéan

sau

3.1.1 Nghiém thirc bon 100 kg N

~ 100 kg N/ha twrong dwong 217,40 kg uré x 4500 d/kg = 978.300 dong.

~  Cong lao dong dé rai s6 phan trén 1a 30.000 dong/ha.

~  Tong chi phi 1a: 1.008.300 dong/ha.

3.1.2 Nghiém thirc bon 20 kg N, 10 kg phan sinh hoc va 500 lit dich lén men cho I ha

~ 20 kg Nha twong duong 43,48 kg uré x 4500 d/kg = 195.660 dong.

~ 10 kg phan sinh hoc x 3000 d/kg = 30.000 dong.

~ 500 lit dich 1én men x 500 d/lit = 250.000 dong.

~  Cong rai phan sinh hoc két hop véi tro trdu khi gieo hot dau nén khong tinh cong.

~  Cong tudi dich 1én men tuong tmg 5 cong lao dong x 30.000 d/cong = 150.000 dong.

~ Tongchiphila 625.660 dong.

3.2 S6 lwgng hjt dau thu thém so véi 16 ddi chirmg (khong bon phan) va gia tri gia ting

- Nghiém thirec bon 100 kg N/ha: 2808 - 2088 = 720 kg x 6000 d/kg dau hot =
4.320.000 dong — 1.008.300 dong = 3.311.700 dong

- Nghiém thirc ching vi khudn ndt r& + tu6i dich 1én men: 2941 - 2088 = 853 kg X
6000 d/kg dau hot = 5.118.000 dong — 625.000 dong = 4.493.000 dong

- Nhl{ vay lgi nhuan thu tr nghiém thirc bon phén sinh hoc (c6 tudi dich 1én men vi
khuan) so v&1 bon phan dam hod hoc 1a:

4.493.000 dong - 3.311.700 dong = 1.181.300 dong/ha

Ngoai ra, chat lwong hot dau véi ham luong protein doi dao hon nghiém thirc bon phan

dam hoa hoc chwa dugc tinh ky trong phén hi€u qua kinh t€ nhat la dat la tang cuong

luong dudng chat sau vu Pau nanh véi phan sinh hoc.

4 KET LUAN

Cung voi két qua thi nghiém hiéu qua dong chung vi khuan ndt r& va vi khuan
Pseudomonas cho Bau nanh trong ¢ huyén Lai Vung (Nguyén Hitu Hiép va Cao Ngoc
Diép, 2004), Pau nanh trong trén dat phu sa huyén Tan Hiép, tinh Kién Giang (Nguyen
Van Buge va Cao Ngoc Diép, 2004), thi nghiém nay mot lan nira khang dinh sy can thiét
ph01 hop g1u’a hai nhém vi khuan vung ré kich thich su phat trlen cay trong [PGPR] 1a vi
khuan nét ré va vi khuan Pseudomonas spp. dé gia tang niang suat va chét lugng hot Dau
nanh thay vi chi sir dung vi khuan nét ré 1am phan chung cho Pau nanh ma théi.
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