—t

R S4R 2014,32(10) www.kjdb.org &

B e 70 it of - 38 Bl 74 D Pl 7%
AE AL 155

E &=, R38R, EiET
M B s RO A AT R R B A B AT 5P, »E Ae 45 010010

RE RRESFREEMSFE, ERINDMATHETEHRED B LELRMBEHRIRE 3 KINEE T —RRERDE, A
EERRPEX B L EEYFENZMEE, NET T REYSEMN TIREEN, ARIRE T 5 FRHEIDE R AR E Xt
A TSR AEBEN DRERETNRRm, ERERA, RRIDEAE LIRS KRN S E LR 0~10 cm £EF 1.91
& HE . EEMMLESES 5 X RS 1.335.1.76 {5750 2.83 f& , R ER A0 ARERE 1% 53 51 bb Xt BR 4% 3 hn 2.47 f& Fn
67.64%; ERIVEEZ T 0~10 cm R HIFRAEM BB REM0~-10 cm B/ 1.226F , HE . AR HLE S ES A& M
0.831%.0.87 f&#02.14 &, FEAEEGFNAREE AOTE 150 51 Lb Xt BRAF MBI AN 2.01 (51 29.41%, b5, #EHRIPIE R BN EMR FE B R AE
13 P TR AR E R S E R AR E D EIE XM KM 70 cmSEE M SR & SRS . REEE S, XU T
“PER1ER“ME T R ML FHHE,

KEWR B RSP EE R BEiE I IR R IEA

hES¥ES S157.1;5288 XEMRER A doi 10.3981/).issn.1000-7857.2014.10.010

Influence of Module Sand Barrier on Soil Microorganisms
and Enzyme Activity

YAN Deren, YUAN Limin, HU Xiaolong, HUANG Haiguang

Institute of Combating Desertification, Inner Mongolia Academy of Forestry Science, Hohhot 010010, China

Abstract According to the composition characteristics of the ecosystem, a module sand barrier has been artificially constructed on
moving sandy dune, which integrates sand fixation, partial soil improvement and vegetation restoration. To understand the influence of
the module sand barrier on the biological characteristics of soil, soil microorganism amount and enzyme activity have been measured,
and the variation of them inside and around the module sand barrier has been studied after construction for five years. The results
show that inside the module sand barrier, the total amount of soil microorganisms was 1.91 times that of the one at 0-10 c¢m layer in
the control plot, the amount of bacteria, fungi and actinomycetes were 0.83 times, 0.87 times and 2.14 times higher than those in the
control plot, and the sucrase and urease activities were increased by 2.01 times and 29.41% than those in the control plot. Moreover,
the artificially constructed module sand barrier and its internal filling matrix can improve the soil microorganism amount, sucrase and
urease activities during 0 to 70 c¢cm of the windward side or leeward side of the module sand barrier, and the formed fertility island
effect can improve the biochemical characteristics of the soil.

Keywords moving sandy land; module sand barrier; microorganism; enzyme activity; fertility island effect
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Fig. 1 Schematic diagram of sampling position of the
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Fig. 2 Variation of soil microbial content of the
module sand barrier and underneath it
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Table 1 Amounts of microorganisms in different soil layers

TIERUEY) SR/ (10° cfu/g)

FFLE Lzem e fih W o
0~10 452 6.27 7.58 18.36

PR R 70 em 10~20 3.06 4.97 6.57 14.60
20~40 291 3.44 4.54 10.89

0~10 8.00 9.07 8.06 25.13

YRR RN 20 em 10~20 3.43 8.49 5.65 17.57
20~40 2.82 7.63 3.57 14.01

0~10 11.82 12.64 16.41 40.87

Wi T 14 10~20 6.77 12.84 11.62 31.23
20~40 5.21 9.71 7.64 22.56

0~10 6.00 12.17 15.85 34.01

YT K 20 cm 10~20 3.94 6.61 6.65 17.19
20~40 4.12 3.83 6.18 14.13

0~10 7.25 8.17 6.89 2231

YT K 70 em 10~20 4.74 5.04 6.08 15.86
20~40 3.46 461 471 14.96

0~10 6.43 6.76 5.23 18.42

Xof HERE 1 10~20 1.53 6.14 225 9.92
20~40 1.36 2.81 1.96 6.13
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Table 2 Effect of the module sand barrier on soil enzyme activity

i E AL A TS . TR
o . KB 1/ .
I gE R AT +JZ/em (0.1 mol L KMnO;, i (0.1 mol+ L. Na,S:0;
(NH:-N mg-g™")
mL-(g"+20 min)) mL-(g"'+24h))
EEH VD% R 0.40 0.61 349.43
0~10 0.44 0.44 146.37
VhREHE T I 10~20 0.36 0.34 33.446
20~40 0.27 0.31 32.46
0~10 0.37 0.34 100.84
Xof R 10~20 0.28 0.32 20.72
20~40 0.26 0.31 11.94
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Table 3 Differences of soil enzyme activities in different layers

k(e e J;’f&{Jc%ﬁﬁ?ﬁ@/ | I it 0 1/ 7 %ﬂ%ﬁ%‘?ﬁ'@/ 7
(0.1 mol -1 KMnO, mL+ (g"'+20 min) ) (NH:--N mg-g") (0.1 mol-L" Na,S,0, mL- (g"+24 h))

0~10 0.31 0.50 124.59

PR 70 cm  10~20 0.27 0.49 73.59
20~40 0.26 0.43 50.74

0~10 0.32 0.50 199.43

YRR 20 cm  10~20 0.25 0.44 55.05
20~40 0.25 0.43 42.86

0~10 0.44 0.44 146.37

gl S e 10~20 0.36 0.34 33.45
20~40 0.27 0.31 32.46

0~10 0.30 0.49 205.44

PR K20 cm 10~20 0.26 0.40 37.93
20~40 0.23 0.31 21.62

0~10 0.36 0.43 143.15

WEH KM 70 em  10~20 0.28 0.33 35.78
20~40 0.27 0.30 22.69

0~10 0.37 0.34 100.84

X HEASE Hh 10~20 0.28 0.32 20.72
20~40 0.26 0.31 11.94
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