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Nitrogen fixation ability of azotobacter and its effect on growth of spring wheat

LU Bing-Lin!, WANG Wen-Li*, LI Juan, GUO Tian-Wen?

(1. Institute of Soil, Fertilizer and Water Saving Agriculture, Gansu Academy of Agricultural Sciences, Lanzhou 730070, China;
2. Institute for Dryland Agriculture, Gansu Academy of Agricultural Sciences, Lanzhou 730070, China)

Abstract In order to select high nitrogen-fixing azotobacter strains, nitrogenase activity of 13 strains separated in the rhizosphere
in Gansu non-leguminous crop fields were measured by acetylene reduction method. Also the fertilization effect of the strains on
spring wheat was investigated via pot experiment. The results show some degree of promotion effects of 13 azotobacter strains on
spring wheat grain yield, biomass and the yield components. N6, N10, N13, N14, N27 and N42 strains presenting relative stronger
promoting effects on spring wheat yield have application prospects as the bacteria strains of microbial fertilizer. N13 strain signifi-
cantly increases spring wheat yield. The grain yield, biomass, panicle weight, panicle grain number, 1000-grain weight, plant height
and panicle length with N13 respectively increase by 66.04%, 54.19%, 47.65%, 37.91%, 20.42%, 5.16% and 21.89% compared to
the treatment with similar fertilizer amount. Its nitrogen-fixing amount in spring wheat soil is 212.55 mg per pot, and nitrogenase
activity is significantly higher than other strains, reaching 139.79 nmol (C,H,) - h™* - mL™.
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1.2 " , ( o+ )
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(15 mm><150 mm) , 28 48h Excel2003  DPS3.01
1.8 mL , 1.6 mL C,H,,
48h 05 2 HRENH
mL ) CH, CyHy 2.1
C,H,4 CyH,4 1 13
, CzH; 5 41.55~139.79 nmol(C,H,) - h™* - mL™? ,
(1) N13>N6>N27>N10>N24>N25>N23>N7>N8>N14>
N=(hx><C><V)/(hs>< x<t) (1) N15>N38>N42, N13 139.79
, hx . hs CoH, ,C nmol (C,H,) - h™ - mL™,
C,H, (nmol - mI™Y), v (mL), 2.2
CoHa (mL), t
(h), N CoH, [ , 221
nmol(C,H,) - h™* - mL™] 2 , 13 , N6
1.3 N7 N8 N10 N13 N14 N15 N27 N429
CK2
, , , N6 N10 NI13 N14 N275
<€533-17” ,
, 0~20 cm : CK2 25%,  N42
: : 0.24 22.87%,
g-kg™, 0.56 g - kg?, 2499 - kg™, 30.18% N13
18.2 mg -kg %, (P,0s) 15.1 mg -kg ™, ,
(K,0) 41.0 mg - kg™, 2.29 g - kg?, CK2 66.04% 54.19%,
0.43g - kg™, pH 8.28 230 mmx CK3 ,
200 mm , 3.50 kg 2.2.2
, 3.50 kg 1 ,
, (N) 0.15 g - kg™ CK2 , N6 N7 N8 N10
(P,05) 0.1 g -kg™* , N13 N14 N15 N27 N42 9
700 mL, CK2 , N13 N42
12 5 d , 3743 37.34

7 1

, CK1 CK2 615.68% 37.91%
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Fig. 1 Nitrogenase activities of different azotobacters
0.05 Different small letters stand for significant difference at 0.05 level. The same below.
30,00 . O APk ht Grain yield @ 475t Biomass
~ 2500 F B b
T d cd cd
g 2000 T e P - de
& gh h
= 15.00 | a b
> 1000 | h S| ef] | ef f o ed | deff on|| enf| fe|| L anl| &
iz i
H 5.00 - .
- 1
0‘00 ’ﬂ 1 1 1 1 1 1 1 L 1 1 1 1 1 1 1 ]
CKl CK2 CK3 N6 N7 N8 NI0O NI3 NI4 NI5 N23 N24 N25 N27 N38 N42
HbHf Treatment
2 FTEBEEEEMENETRFmEMNEY SN
Fig. 2 Effects of different azotobacters on grain yield and biomass of spring wheat
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Tab. 1 Effects of different azotobacters on yield components of spring wheat

Treatment Grains per panicle 1000-grain weight (g)  Panicle weight (g)  Straw weight (g) Plant height (cm)  Panicle length (cm)
CK1 5.23¢ 35.49 f 0.33h 2.31i 37.25f 5.01¢
CK2 27.14f 38.89 cdef 1499 4.77 gh 53.26 bcde 7.40 def
CK3 3791a 48.58 a 250a 8.82a 60.59 a 9.54a

N6 34.29b 40.48 bed 191c 5.91 cde 55.41 be 7.42 cdef
N7 29.40e 41.68 bc 1.72 def 5.05 fg 52.69 bcde 6.94 ef

N8 32.86¢ 38.14 def 1.80 cde 5.60 def 53.76 bcd 7.59 bede
N10 31.94d 4250 b 1.94c 7.28Db 54.83 bed 7.83 bed
N13 37.43 a 46.83 a 2.20b 7.96 b 56.01 b 9.02a
N14 33.83b 40.19 bede 1.92¢c 6.45c¢c 55.66 b 8.07 bc
N15 31.46d 40.90 bed 1.80 cde 5.64 def 55.27 bc 7.59 bede
N23 27.37f 40.63 bed 1.60 fg 5.23 efg 50.84 de 7.04 ef
N24 27.74 f 41.43 bed 1.63 efg 4.96 fgh 54.84 bed 7.11 ef
N25 27.23 f 42.37b 1.61fg 4.58 gh 49.67 e 6.79 f
N27 31.69d 42.64 b 1.88 cd 6.00 cd 55.66 b 7.43 cdef
N38 27.57f 39.90 bede 148¢ 4.23h 54.31 bed 8.10 b
N42 37.34 a 36.79 ef 1.90c 5.34 defg 51.46 cde 7.87 bed

*2 AEBEBEREMENZHERER
Tab. 2 Effects of different azotobacters on nitrogen fixation of spring wheat
Straw total N Straw Grain total N Grain Grain N Sum of N fixation
Treatment content weight Straw N corltlent content weight content total N amount
(mg-g™ (g - pot™) (mg - pot™ (mg-g")  (g-pot?!)  (mg-pot?) (mg-pot?) (mg-pot™)

CK2 3.2 4.77 15.26 15.8 7.39 116.76 132.02 —

N6 5.4 5.91 31.91 21.4 9.71 207.79 239.70 107.68

N7 4.6 5.05 23.23 18.2 8.59 156.34 179.57 47.55

N8 4.6 5.60 25.76 17.9 8.77 156.98 182.74 50.72
N10 5.4 7.28 39.31 22.4 9.50 212.80 252.11 120.09
N13 6.6 7.96 52.54 23.8 12.27 292.03 344.57 212.55
N14 3.6 6.45 23.22 20.0 9.52 190.40 213.62 81.60
N15 4.6 5.64 25.94 195 9.01 175.70 201.64 69.62
N23 5.3 5.23 27.72 23.2 7.78 180.50 208.22 76.20
N24 4.6 4.96 22.82 16.2 8.04 130.25 153.07 21.05
N25 3.5 4.58 16.03 18.3 8.08 147.86 163.89 31.87
N27 51 6.00 30.60 23.6 9.46 223.26 253.86 121.84
N38 4.5 4.23 19.04 195 7.70 150.15 169.19 37.17
N42 4.9 5.34 26.17 22.9 9.62 220.30 246.47 114.45

: 100.00 mg - pot™, o0l
. , 13
(4 , 100.00 mg - pot™*
N42 : , ,
41.55 nmol(C,H,) - h™* - mL™, ,
) , N42 N6 NI10 N13 N14 N27 N426

N13



899

, (1/3N)
, 66.04%,
47.65%,
5.16%,

CK2
54.19%,
37.91%,

20.42%, 21.89%,

[17]

Gaskins
[e1. [18]

13

13 , N6 N10 N13

N14 N27 N42 6

) N13
, 1/3

&% 30k

[1] . [M].
, 2003: 1-2
[2] ) ) .

[]. , 2003, 18(1): 9-11

(3] : :

[4]

[3]

(6]

[71

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[]. , 2007 (8): 36-38
[]. , 2001 (3): 44-47

, 2005, 25(6): 1269-1271
, . —Frankia
[J]. , 2005, 37(4): 382—-387
[91. , 2008, 36(10): 3964—3965
Hurek T., Reinhold H. B. Azoarcus sp. Strain B H72 as a
model for nitrogen fixing grass endophytes[J]. Biotechnol.,
2003, 106(2): 169-178
Bemon D. R., Silver W. B. Biology of Frankia strains, actin-
omycete symbionts of actnorhizal plants[J]. Microbial Rev.,
1993, 57: 293-319
Steenhoudt O., Vanderleyden J. Azospirillum, a free-living
nitrogen-fixing bacterium closely associated with grasses:
Genetic, biochemical and ecological aspects[J]. FEMS Mi-
crobiology Reviews, 2000, 24: 487-506
[J]. , 2005, 2(5): 47-52
. ( 3 )HML
, 2001: 265-267
[J1. , 2005 (2): 24-26
[J1. : , 2003, 25(5): 17-20
Mirz M. S., Rasul G., Mehnaz S. Beneficial effects of inocu-
lated nitrogen-fixing bacteria on rice[J]. Biology and Fertility
of Soils, 2000, 31: 191-204
, . VA
[J]. , 2001, 10(3): 42-46
[J]1.

’ ’

, 2005 (11): 93-91
, , . . "N
1. , 2006, 15(6): 1310-1312

R AR R Y R R R R R R RY R Y R R R Y LY R R R Y R R oY R R R R Y LY RY R LY R R R R R Y R R R Y R RY R Y
SRIAPITH  RILIEFE  RILEFIB 4
— (MEM AR
1985
/ /
( )
2005
16 128 8

12
H {54 zwzz304@mail.caas.net.cn F

100081

if: (010)82108790



