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Effect of different vegetation restoration models on soil microbial
characters in the gully region of Loess Plateau

ZHANG Xiao-pei'?, YANG Gai-he'™? , WANG De-xiang'c,
FENG Yong-zhong'"'? ,REN Guang-xin'"*

(la College of Resources and Environment ,b College of Agronomy sc College of Forestry; Northwest A & F University ,Yangling ,
Shaanzi 712100, China;2 The Research Center of Recycle Agricultural Engineering and Technology of
Shaanxi Province ,Yangling s Shaanxi 712100, China)

Abstract: [Objective] The study was to find the effect of different vegetation restoration models on
soil microbial characters and to provide scientific basis for assessing the ecological effects of “Grain for
Green”. [Method]) Soil physiochemical properties, microbial biomass enzyme activities in the soil under
Platycladus orientalis ,Vitex negundo , Robinia pseudoacacia , Medicago sativa 1. were studied, compared
with the wheat land in Ranjiagou Catchment at the Qianyang county of Shaanxi province in China. [Result]
Soil physiochemical properties, microbial biomass enzyme activities increased apparently compared with the
farmland. After different vegetation recoveries, soil microbial biomass C, N, P(SMBC, SMBN, SMBP) re-
spectively increased by 254.78% —35.72%,112.67% —6. 8% and 115.03% —5. 3% as compared with the

farmland. Soil enzyme activities also increased. The activity of soil Catalase, Alkaline phosphatase, Ureases
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and invertase all increased along with the vegetation rehabilitation ages by 95. 84 % —18.94% ,119.51% —
20.36%,229% —20% and 250% —73% as compared with the farmland. The change of soil microbial char-

acters bettered the soil physiochemical properties. Soil microbial biomass C,N,enzyme activities were posi-

tively related to soil organic carbon, total nitrogen, suggesting that soil microbial biomass, enzyme were

closely correlated with soil fertility and plant restoration could indirectly influence soil microbial charac-

ters. [Conclusion]) Different vegetation restorations had different effects on soil microbial biomass and en-

zyme activities,they were critical for the improvement of soil physiochemical properties and microbial prop-

erties, the eco-effect of Robinia pseudoacacia was the best.

Key words: the Loess Plateau;gully region;vegetation recovery;soil microbial character;microbial bio-

mass;enzyme activity
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Table 1 Description of sampling plots

i B BUER/a  ER/m o WE/C FRIARE/m R

Vegetation Number Age Altitude Slope Tree height Coverage
] #E Robinia pseudoacacia RP30 30 1152 28 15.7 0. 85
HIBE R. pseudoacacia RP20 20 1 005 15 8.7 0.75
HIBE R. pseudoacacia CRP5 5 995 15 5.6 0. 60
BER Prunus persica T 8 931 12 2.8 0.70
B M. sativa L MS 5 960 15 — —
H 4 V. negundo VN — 946 25 1.3 0. 80
M1 P. orientalis PO — 944 25 5.5 0. 90
INFE Triticum CK 0 922 10 — —
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Table 2 Effect of different vegetation recoveries on soil physiochemical properties

— oo ey MR B MR/ w/
Vegetation (ge kgD (gekg ) (g-kg D) (mg.' kg 1) (mgl- kg 1) (mg.- kg ) pH (g+cm "‘)
Available N Available P Available K bulk density

30 AEHII#E R. pseudoacacia 21.11 a 1.12 a 0.61 a 18.25 b 8.12 a 110.32 e 7.90 ¢ 1.15 e

20 4E B R. pseudoacacia 17.8 b 0.91 b 0.51 cd 18.12 ¢ 3.21e 135.63 b 8.03 b 1.21d

5 M R, pseudoacacia 14. 8 cd 0.82 ¢ 0.38 f 16.35 d 2.68 g 114.12 ¢ 8.15 a 1.41 a

BEW P. persica 13.6d 0.71d 0.52 be 13.12 ¢ 5.16 d 149.13 a 7.89 ¢ 1.29 b

B4 M. sativa L 13.5d 0.81 ¢ 0.42 e 22.89 a 1.52 h 65.23 f 8.02 b 1.40 a

4% V. negundo 21.1a 0.89 b 0.51 cd 3.92 h 7.12 ¢ 139.12 b 7.70 d 1.21d

A P. oriental 18.1b 0.93 b 0.49 d 7.28 g 2.81f1 105.12 e 8.01b 1.13 e

INFE Triticum 12.3 e 0.69 d 0.54 b 11.02 f 7.36 b 68.32 f 8.15 a 1.25 ¢

TE 5 5 B0 5 AR AS ) R SRR AE 120K L 2E e k. R R,

Note: The different letters at the same column indicate significant difference at 1% level. The same below.
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Table 3 Microbial biomasses of soil in different vegetation recoveries

A w5 A Cmic/ Nmic/ Pmic/ Cmic/TOC  Nmic/TN Pmic/TP  Cmic/Nmic

Vegetation (mg * kg™ 1) (mg * kg™ 1) (mg * kg™ 1) /% /% /% /%
30 AEHIHE R. pseudoacacia 579.0 a 49.68 a 13.59 a 2.74 b 4. 87 ab 2.23 b 11.65 a
20 A H B R. pseudoacacia 582.3 a 50.02 a 13.71 a 3.27 a 5.50 a 2.69 a 11.64 a
5 8 R, pseudoacacia 302.1d 34.85 ¢ 8.12 b 2.04 ¢ 4.25b 2.14 b 8.67 dc
BEB P. persica 256.3 e 23.52d 6.03 ¢ 1.88 ¢ 3.31 ¢ 1.16 e 10. 90 ab
B4 M. sativa L 221.5 1 27.52 {d 7.31 be 1.64 d 3.40 ¢ 1.74 ¢ 8.05 d
3 2& V. negundo 341.2 ¢ 36.98 be 5.98 ¢ 1.62 d 4.16 be 1.17 e 9.23 ¢
A P. oriental 361.2 b 42.31 b 6.98 be 2.00 ¢ 4.55 ab 1.42 d 8.54 cd
INFE Triticum 163.2 g 23.36d 6.32 ¢ 1.33 e 3.39 ¢ 1.17 e 6.99 e
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Table 4  Soil enzyme activities of different profiles during vegetation restoration

H WAL S/ (mL - g™

DPERERRAE/ (pg » g~ D

JIR M/ (mg » g~ 1) RERERE/ (mL - g~ 1)

Vegetation Catalase Alkaline phosphatase Urease Invertase
30 AEHII#E R. pseudoacacia 10.73 a 283.16 a 5.53 a 6.16 a
20 AEJ B R. pseudoacacia 10.13 a 246.46 b 4.32 b 4.62 b
5 HE M R. pseudoacacia 7.32d 175.88 ¢ 2.07 d 3.99 ¢
BEB P. persica 9.22 b 180.93 ¢ 2.03d 3.45 ¢
B4 M. sativa L 7.32d 141.93 f 2.33d 3.06 d
I 26 V. negundo 6.52 e 156. 85 e 4.04 ¢ 4.86 b
A P. oriental 8.54 ¢ 173.13 ¢ 3.95 ¢ 4.69 b
INFE Triticum 5.48 113.92 g 1.68 ¢ 1.76 e
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Table 5 Correlation analysis between soil microbial properties and soil physiochemical properties
under the restoration chronosequences
- PEwE g o s -
et MHER HACH MR A W
Nmic Prmic A X o TOC TN TP Available Available Available pH Bulk
. Alkaline Urease Invertase N
Catalase P N K density
phosphatase
Cnic 0.949* * 0.901** 0.818* 0.941** 0.891** 0.848* * 0.756* 0.844* * 0.441 —0.203 0.195 0.453 —0.250 —0.560
Nmic 1 0.813* 0.674 0.823~ 0.908* * 0.861** 0.810* 0,892** 0. 309 —0.262 0.072 0.329 —0.181 —0.592
Puic 1 0.761* 0.897** 0.695 0.605 0. 464 0.711* 0.376 0.092 0.531 0.162 0.074 —0.323
dgﬂ:%m‘ 1 0.920* * 0.655 0. 700 0. 444 0.642 0.405 0.070 0. 384 0.477 —0.192 —0.401
Catalase
1l R
Alkaline 1 0.789* 0.816* 0.625 0.796 * 0.469 0.037 0.348 0. 460 —0.212 —0.438
phosphatase
Ly 1 0.908* * 0.929* * 0,942 * * 0.563 —0.283 —0.062 0. 334 —0.496 —0.743*
Urease
TR 1 0.914* * 0,921 * * 0.337 —0.149 —0.046 0.521 —0.527 —0.538
Invertase
TOC 1 0. 864 * * 0.446 0.403 0.312 0. 460 0.663 0.678
TN 1 0.408 —0.003 0. 106 0.173 —0.341 —0.572
TP 1 —0.305 —0.211 0.184 —0.405 —0.786*
AL _ _o =& Y J
Available P 1 0.401 0.504 0. 364 0.634
Ve 0. 30¢ : 9¢
Available N 1 0. 309 0.430 0.499
AL . .
Available K 1 0.576 0.269
pH 1 0.394
faxia

Bulk density

1

o Fox % RO E RBGR BN ST 8.3 (P=0. 05) fifl B3 (P=0.01),

Note: Correlation coefficients labeled by * and * indicate significant difference at P=0. 05 and P=0. 01 respectively.
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