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1 M (85.59°E
1.1 44.19°N) 13 L
2009—2011 149 4 (8545°E 44.46°N)
3 H M L) 16 0~
20 cm 10 100 kg
H 4 5 mm
(86.03°E  44.19°N) 15 1
F1 HREEMEFER
Table 1 Properties of soils in the experiments
pH
(g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg)
H 38.6 1.26 78.1 37.1 250 8.44
M 23.4 0.93 116.5 66.9 233 8.32
L 10.1 0.75 39.9 9.4 302 8.75
5 (CK) 0.1 mol/L KMnO,
10 g/kg(Tl) 20 g/kg(T2) 30 g/kg(T3)
40g/kg(T4) 5 24 h lg
[11]
““BIO”” 1.2.3
=300 g/kg [12] (
10° cfu/g 80 g/kg 25.0 g)
60% 40 kg
5 5 min 24 h
1 kg (10 ) 0.5 mol/L K,SO, 30 min
1 5 0.5 mol/L
K,S0O,
40 kg C/N (TOC Analyzer Multi C/N
“ g 77 2100 analytikjena, Germany)
(SMBC) 2.64 x EC
4°C (SMBN) EN/0.45 EC
3 0.5 mol/L K,SO,
Imm 0.25mm 0.5 mol/L K,SO,4 EN
0.5 mol/L K,SO,
1.2 0.5 mol/L K,SOy4
1.2.1 1.3
EXCEL SPSS17.0
(Duncan
_ _ ) (LSD )
) 1:25 )
1.2.2
24h 1g (NH,-N) 2.1
3
24 h 0.1 mol/L 3 pH 0.51 0.58

0.39 ( 2
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(CK)
H M L3 H M L T4
46% 62% 899.90 742.96 383.30 mg/kg H
73% 89% 79% 222 % (CK)
34% 55% 165% 33.01% 52.67% 79.42% 92.90% M
103% 112% 190% 28.63% 68.34% 89.32% 127.95% L  39.23%
288% 129% 969% 106% 208% 103.57% 104.54% 146.29%
263%
2.2
2.2.1 3 M
%2 ESIN 3 FR TR FEROEL
Table 2 Changes of soil chemical characteristics after three-year consecutive fertilization
pH
(g/kg) (gkg) (g/kg) (mg/kg) (mg/kg) (mg/kg)
H CK 2579 ¢ 1.95d 1.00 b 99.75 ¢ 55.10d 301.80d 836¢
T1 26.66 ¢ 228¢ 1.19 ab 123.38d 89.00d 346.17d 8.11c
T2 30.75b 2.78b 142 a 15775 ¢ 130.72 ¢ 43897 ¢ 792¢
T3 35.54a 371a 1.22 ab 171.88 b 175.88 b 544.63 b 7.85b
T4 37.59a 3.69a 133a 202.63 a 213.69 a 622.49 a 7.85a
M CK 14.07d 1.39d 0.81c 70.13 ¢ 83.60 ¢ 104.23 d 842 e
T1 15.44 cd 1.48d 1.14b 91.75d 106.47 be 158.11 cd 8.29d
T2 16.70 be 1.71¢ 125a 107.50 ¢ 145.43 ab 237.09 be 8.07 ¢
T3 18.45b 1.93b 1.34a 126.38 b 162.41 a 394.49 ab 7.96 b
T4 22.74 a 249a 125a 148.75 a 191.85a 321.23 a 7.84a
L CK 7.18 ¢ 0.47d 0.61d 4775 e 11.40 ¢ 118.46 ¢ 8.32¢
T1 8.94b 0.85¢ 122 ¢ 81.63 d 41.27 be 187.70 d 8.17d
T2 10.08 b 1.20b 1.31 be 100.50 ¢ 64.48 b 258.74 ¢ 8.09 ¢
T3 11.64 a 1.27b 1.70 a 143.88 b 109.41 a 390.30 b 7.99b
T4 12.44 a 1.52a 1.62 ab 138.38 a 121.82 a 430.25a 7.94 a
P<0.05
R3OES 3 FHRENDRMEYMEMERT LRI (ng/ke)
Table 3 Changes of soil microbial biomass carbon after three-year consecutive fertilization
CK T1 T2 T3 T4
H 2009 473.07£30.93 ¢ 633.70 £61.29 be 633.39 £152.20 ab 888.47£96.61 a 906.97 £95.65a
2010 446.56 £42.71 ¢ 597.23 £ 83.30 be 734.99 £ 164.11 ab 727.92 £ 62.26 ab 846.37£89.10 a
2011 479.89 £ 17.06 ¢ 630.56 £87.18 be 768.32 £152.21 ab 894.58 £ 117.80 a 946.37£3395a
466.50 d 620.50 ¢ 712.23 b 836.99 ab 899.90 a
M 2009 324.13+95.70 ¢ 412.70 £ 54.69 ¢ 556.64 £ 55.66 b 615.27 £28.81 a 774.70 £ 63.27 a
2010 310.17 £29.24d 405.84 £41.58 cd 528.04 £107.49 be 601.31 £81.37 ab 693.75£76.51 a
2011 343.50 £34.47d 439.18 £41.58 ¢ 561.37£69.92 b 634.64 £42.63 b 760.42 £39.19 a
32594 ¢ 419.24d 548.68 ¢ 617.07 b 742.96 a
L 2009 152.13£16.02 ¢ 225.77 £23.34 be 348.33 £20.00 ab 307.10 £ 11.17 ab 378.37+£198.20 a
2010 140.71 £26.59d 195.47 £ 60.02 cd 251.06 £ 72.49 be 310.40 £ 47.98 ab 370.77 £32.65 a
2011 174.04 £48.72 ¢ 228.80 £23.34 be 351.06 £ 80.55 ab 337.07 £ 66.60 a 400.77 £ 82.26 a

155.63 b

216.68 b

316.82a

318.19a

383.30 a

P 0.05
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2.2.2
4) (L) R=07321",n=
H T3 5) (M)R*=04119",n=5)
( 53.88 mg/kg) (H)(R*=0.0752,n=15)
M L
T4 ( 43.87 mg/kg (CK)
29.61 mg/kg) 3
x4 ES 3 FEREMNDIRMEYEYE AT LRI (ng/ke)
Table 4 Changes of soil microbial biomass nitrogen after there-year consecutive fertilization
CK Tl T2 T3 T4
H 2009 4737+8.87a 50.19+5.64a 5231+ 11.08a 5477 £6.69 a 5293 +3.58a
2010 45.03+£5.38a 48.86 £4.89 a 5031 +13.16a 5277+ 11.20 a 50.26 +4.30 a
2011 4837+£1.99a 52.19+234a 53.64+12.75a 5410+ 1349 a 53.59+4.25a
46.92 a 50.42 a 52.08 a 53.88 a 52.26 a
M 2009 3071+ 7.74a 3477+£9.89a 3409+ 1031 a 4276 £585a 45.42£10.67 a
2010 29.04£2.26b 33.10+£2.77b 32.75 £ 5.96 ab 4043 +£6.65a 42.09+7.99a
2011 31.04+£5.32b 34.10£3.94b 35.09 £ 6.04 ab 4143+£59a 44.09+4.86a
30.26 b 33.99b 33.98b 41.54 a 43.87 a
L 2009 12.24+£231b 1535+£321b 18.83£391b 2722+6.81a 26.83+5.04a
2010 1224 +231¢ 15.68 £2.92 be 18.49 + 3.40 be 25.55+£9.69 ab 31.83+8.07a
2011 1124+ 1240 13.68 £0.59b 17.16 £4.12b 27.85+5.73 a 30.17 £ 6.06 a
11.90d 14.90 cd 18.16 ¢ 26.87b 29.61 a
2.3
2.3.1 232 2
3 ()]
H
(CK)
H (CK) 27% 28% 29% 21 % M
43% 58% 173% 165% M 23% 32% 26% @ 20% L 25% 67%
18% 104% 163% 171% L 60% 186% 58% 55% 3 T2 T3
247% 292%
3 H M L) 3
3 (2011) 1 (2009) 309% 3 3ol 1
297% 41% (2009) 4% 52% 6%
S5t OCKOT]I ET2 mT3 T4
% 4l abab2
g 3 a
ﬁ | Wi abgba
&
LAl rri Wi i
0 2009 2010 2011 2009 2010 2011 ‘ 2009 ‘ 2010 i 2011
H M L
( P<0.05 )
1 5 3 F e L IRAREGIE E T LRI S0

Fig. 1 Changes of 5011 urease activity after three-year consecutive fertilization
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157 OCKOTI BT2 MT3 MT4
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E
# 9
Jact! da 2a a
% 6
g
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2009 | 2010 | 2011 2009 2011 2009 2010 2011
H M
B2 E43 FHENTIREEEEE TR
Fig. 2 Changes of soil invertase activity after three-year consecutive fertilization
233 3
3 3 (2011) 1 (2009)
( 3) H 33% 77%  106%
(CK) 28% H
22% 20% 10 % M  21% 33% 33% (CK)
28 % L 26% 19% 16% 16% 3 11% 9% 3% 2% M 9% 16%
TL T2 7% 7% L 6% 21% 20% 18% 3
T1 T2
3
H L
3 (2011) 1 (2009) 2.3.5 5 3
13% 14 % M
2.34 4
_20r OCKOTI ET2 mT3 mT4
E
?‘:H, 32 a2
$
&
=
i
=
AN
B3 43 Fiily HIRS ME LR T LR
Fig. 3 Changes of soil polyphenol oxidase activity after three-year consecutive fertilization
047 OCKOTI BT2 MT3 MT4
)
By L
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a 0.1
R
0
2009 2010 2011 2009 2010 2011 2009 2011
H M L
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Fig. 4 Changes of 5011 protease activity after three-year consecutive fertilization
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Fig. 5 Changes of soil catalase activity after three-year consecutive fertilization
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11.016 g/
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73%

165%
263%

222%
969%
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Fig. 6 Changes in dry matter accumulation of cotton organs after
three-year consecutive fertilization
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Effects of Continuous Application of Bio-organic Fertilizer for Three
Years on Soil Nutrients, Microbial Biomass and Enzyme Activity

TIAN Xiao-ming'?, LI Jun-hua', WANG Cheng’*, CHU Gui-xin',
WEI Chang-zhou', ZHENG Qian', DENG Shi-wei'

(1 Agricultural College of Shihezi University | Xinjiang Key Laboratory of Oasis Ecological Agriculture, Shihezi, 832000,
China; 2 Grassland Management Central Station of Yili State, Yining, 835000, China; 3 Institute of Quality Standards & Testing
Technology for Agro-Products, Xinjiang Academy of Agricultural Sciences, Urumgqi, 830091, China)

Abstract: Pot experiment in greenhouse with different application rates of bio-organic fertilizer on three kind soils were
carried out for three years. Effects of fertilization on soil microbial biomass, enzyme activities and nutrients were studied. The
results showed that, soil nutrients, microbial biomass and enzyme activity of treatments applied bio-organic fertilizer during three
years increased compared with the no fertilization treatment in different contents of organic matter soils. The amounts of soil
nutrients, microbial biomass and urease activity increased with the increase of application rate of bio-organic fertilizer, while pH
value on the contrary. The soil invertase, polyphenol oxidase, protease activity increased first and then decreased, reached the
highest when bio-organic fertilizer 10-30 g/kg applied in three kinds of soils, there was no significant change in catalase activity.
Cotton dry matter accumulation reached the highest with application 10-20, 20-30 and 40 g/kg of bio-organic fertilizer,
respectively in soils with higher, middle, and low contents of organic matter. Soil microbial biomass carbon and nitrogen
decreased first and then increased and soil enzyme activity changed quite differently with the extension of fertilizer years in three
kinds of soils. Soil nutrient, urease, invertase, protease activity and microbial biomass increased higher with bio-organic fertilizer
applied in soil with the lower background organic matter.

Key words: Continuous fertilization, Bio-organic fertilizer, Microbial biomass, Enzyme activity, Soil nutrients, Cotton dry biomass
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