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enzyme activities in sandy soil of Xinjiang
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Abstract: In order to assess the potential of biochar application to sandy soil, a two-year bean-wheat rotation plot
field experiment was conducted in Hetian, Xinjiang Province. Through analyzing the amount of soil culturable microor-
ganisms, the number of bacterial physiological groups and soil enzyme activities, and the influence of difference biochar
application amount on sandy soil microbial flora and soil enzyme were studied. The experiment was designed to have five
treatments in biochar application rates, including 0 kg+hm~2(CK), 22 500 kg*hm~2, 67 500 kg*hm~2, 112 500
kg*hm™2 and 225 000 kg* hm ™2 of biochar application. Results showed that application of 22 500 ~ 67 500 kg*hm ™2
biochar could significantly improve content of OM, available P, and available K. In addition, the number of bacteria and
actinomycetes by applications of different amounts of biochar soils were increased first and then became decreased. The
number of bacteria with application of 67 500 kg*hm ™2 biochar was increased by 63.83% . The number of actinomycetes
with application of 22 500 kg*hm ™2 biochar was increased by 250.00% . The number of fungi was decreased first and
then increased. The number of fungi with application of 67 500 kg*hm~? biochar was decreased by 71.43% . Further-

Y78 B #9:2015-07-10

ESWH : HEKARFAE4 (31460148, 41161055, 41261059) ; His4E B /R B iA X BHE SZ# 1R H (201431108) 5 A A XA 26 HEREHIF
B T BEAR Il 45 28 3% (ky2012059)

YEFE B B0 (1974—) , 2 ILHR TN BITF5E 51, F 2N F TR Y RS TTH BYFSE o E-mail : gmyxj2008 @ 163 . com.,

BEEE ARTHEO971—), 5 BV EAGA WF5E 5L, T2 NGO 55 3 E AR 7 T 195 o E-mail : wixu2005 @ 163 . com.



226 T2 X AR A5

5 34 45

more, the numbers of cytophaga and azotobacter with applications of different amounts of biochar soils were increased first

and then decreased. The number of bacteria with application of 112500 kg*hm ™2 biochar was increased by 211.11% and

1057.89% , respectively. Also, invertase, catalase and protease activities with applications of 67 500 ~ 112 500

kg*hm™? biochar were the highest. Correlation analysis also showed that soil nutrition and bacteria, nitrifying bacteria,

denitrifying bacteria, soil enzyme activities ( except for phosphatase) were related closely. The results showed that

biochar at 67 500 kg*hm™2 caused the greatest effects in increasing soil nutrient contents, improving the number of mi-

crobial community and enhancing soil enzyme activities supply in sandy soil.

Keywords: biochar; microbial flora; soil enzyme; sandy soil
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Table 1  The changes of nutrients content in sandy soils with different amounts of biochar

AbER A BB £ ﬂgiﬁzﬁ @Wfi iéﬁa‘?_ﬂz%q]
Treatmont pH TOC Total N Avail. N Avail. P Avail. K
/(gkg™") /(g-kg™") /(mg-kg™") /(mg-kg™") /(mg-kg™")
CK 8.30+0.13a 13.49+0.07e 0.84+0.0la 75.25+0.06a 8.46+0.02a 118.00 = 3.00d
Tl 8.33+0.06a 14.59+0.09d 0.88+0.03a 50.75+0.03e 9.11+0.04a 141.00+7.81c
T2 8.35+0.04a 20.49+0.07¢ 0.10+0.05b 60.81+0.04c 8.82+0.08a 145.00 = 4.58hc
T3 8.36+0.06a 23.64+0.06b 0.10+0.05b 63.58+0.05b 8.55+0.07a 153.00 + 5.20b
T4 8.42+0.06a 41.65+0.03a 0.12+0.03b 56.38+0.04d 7.57+0.02b 184.00 + 4.58a

I FSIARVNG PR 5% 235 KFo T,

Note: Different small letters in same column represented significant differences at P <0.05. The same below.
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Fig.1 Effects of biochar on populations of microorganisms in sandy soils
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Table 2 Effects of biochar on soil enzyme activities in sandy soils

s SR T Wi EEm e
Treatment Ca:ltalase o Inv_ertase _ Uliease _ Prot_ease _ phosphatase
/(mL+g™"+20min"") (mL-g™'-24h"") /(mg-g™"-24h7") /lmgemg™ 24070 00g 120
CK 3.15+0.03b 10.57 +0.05¢ 0.16+0.02a 8.07+0.04d 0.46 +0.0lab
Tl 3.00+0.04c 10.88 +0.05d 0.15+0.0la 8.37+0.05¢ 0.43 +0.03abc
T 3.30+0.04a 11.79 +0.09¢ 0.16+0.0la 6.65+0.02¢ 0.41+0.02¢
T3 3.15+0.05b 19.03 +0.06a 0.15+0.03a 8.45+0.04b 0.47+0.04a
T4 3.05+0.08¢ 12.46 +0.04b 0.14+0.0la 9.29+0.05a 0.42+0.01bc
F3 TENMEY.EEESFRSEXESHT
Table 3  Correlation analyses among soil microbes, enzyme activities and nutrients
B H Ttem pH AL ey ﬁiﬁzﬁ 1‘%25(% ﬂﬁiﬂz%ﬁp
oM Total N Avail. N Avail. P Avail. K
YR Bacteria -0.71" -0.36 0.22 -0.65" 0.78" " 0.19
TR Actinomycete -0.06 -0.17 0.08 -0.59" 0.57 0.45
L Fungi -0.05 0.27 0.38 -0.32 -0.19 0.21
21 4 Z 5 Cytophaga -0.20 0.30 -0.45 -0.27 0.17 0.54
ZALANTE Ammoniation 0.59" 0.58 -0.24 -0.16 -0.40 0.54
B AE B A Azotobacter 0.35 0.04 -0.50 0.20 -0.11 -0.04
W AEALAN A Nitrifier 0.55 0.93%" -0.50 0.01 -0.70" 0.65
JSURHAE AT Denitrifying -0.39 -0.08 0.17 -0.41 0.617 0.63"
i AAL G Catalase -0.64" -0.40 0.13 -0.24 0.68" 0.07
REWENE Invertase 0.37 0.32 -0.62" 0.24 -0.20 0.33
JIKFE Urease -0.72" -0.62" 0.48 -0.30 0.87" 0.06
H B Protease -0.62" -0.04 0.45 -0.57 0.13 -0.16
W§HRIE Alkaline phosphatase -0.05 -0.25 0.12 0.33 0.27 0.14

T o« ARFRAMOCHER B AT, P <0.01; * [RFAMDCHEE B R F MK, P<0.05,

Note: * * significant at P <0.01;

3 gk Sitie

* significant at P <0.05.
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