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Abstract: To investigate the effects of different artificial woodlands on soil microbial biomass and microbial functional
diversity, a case study was done on three artificial woodlands ( Robinia pseudoacacia, Hippophae reamnoides, and Prunus
armeniaca) in the hilly area of the Loess Plateau, located at the Yangjuangou catchment, Yanan city, Shannxi. Among the
three artificial woodlands, we found soil microbial biomass carbon ( MBC) and microbial biomass nitrogen ( MBN) of
Robinia pseudoacacia were both highest. The average well color development ( AWCD), which represents soil microbial
metabolic activity, followed a similar trend with MBC, in the order of Robinia pseudoacacia > Hippophae reamnoides >
Prunus armeniaca. AWCD was also significantly correlated with microbial biomass, total nitrogen, and soil moisture. The
difference in microbial functional diversity among the three artificial woodlands was not significant; Shannon-Winner index
was Robinia pseudoacacia > Prunus armeniaca > Hippophae reamnoides and did not have obvious correlations with microbial
biomass or soil physiochemical characteristics. We draw the following conclusions: (1) among three artificial woodlands,
Robinia pseudoacacia had the most microbial biomass and activity; (2) there were no significant effects of the different

artificial woodlands on soil microbial diversity.
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Table 1 Soil physiochemical characters of three different artificial woodlands

e HHL o - B £k
Type of woodland (gks™) (g-kg™") (g-em™) pit (pswem™1) (%)
AR AR 4.06A £0.24 0.45A +£0.005 1.14A +£0.020 8.47A £0.028 178.37B £2.39 6.32C £0.016
VoA 4.42A +0.12 0.45A +0.006 1.21A +0.019 8.43A £0.035 178.83B +£5.19 4.83B £0.008
HIBR AR 4.27A £0.20 0.43A +£0.010 1.18A +0.055 8.39A +0.006 203.23A £2.47 7.14A +0.012

* [H]—B B G KE FRARREMHFEB AR A THZEHZREBE(P < 0.05), “ + " JFHENFER, Data in same column under
different capital letters meant significant difference at 0. 05 level among different kinds of artificial woodlands. The value after “ + ” was SE. A #L5k Soil
organic carbon(SOC) ; #44 Total nitrogen( TN) ;25 Bulk density( BD) ; Hi 5§ 3 Electricity conductance ( EC) ; 417K 43 Soil moisture (SM) ; 75 H Ak
Prunus armeniaca woodland ; Y Hibk Hippophae reammnoides woodland ; ik Robinia pseudoacacia woodland
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Fig.1 Soil microbial biomass carbon and nitrogen of three artificial woodlands
E /NG FZREARFACETE P < 0.05 /K |25 83 Different small letters in the figure meant significant difference at 0. 05 level. 75
Prunus armeniaca ; 1>} Hippophae reamnoides ; }|#f Robinia pseudoacacia
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Table 2 Dynamics of the functional diversity of soil microbial community

#L7 Type of woodland H' E D, S

A5BBK Prunus armeniaca woodland 2.54a+ 0.125 0.84a+ 0.023 0.11a+ 0.010 21.00a+ 3.512
YAk Hippophae reamnoides woodland 2.31a =+ 0.106 0.76a+ 0.076 0.20a = 0.096 21.67a+ 5.044
HIBEAK Robinia pseudoacacia woodland 2.59a+ 0.070 0.79a+ 0.012 0.10a + 0.010 26.67a+ 2.404

[l —3 P RFER/NE ERAEAF AN THA ZF B FH (P <0.05) Data in same column under different small letters meant significant
difference at 0. 05 level among different artificial woodlands

R3 BEVSHEERESREVER TREAERABXXRE

Table 3 Correlation among soil microbial diversity indexes, microbial biomass and soil physiochemical characters

Index AWCD MBC MBN SOM TN SM BD pH EC
H’ 0.472 0.046 0.624 -0.464 -0.544 0.635 -0.439 -0.073 0.386
AWCD 1.00 0.778* 0.817** 0.042 -0.713* 0.675* -0.079 -0.632 0.871**

% :P<0.05 /KFBFEMAE, = * :P<0.01 KFBFEHK * Meant significant correlation at 0. 05 level, # * Meant significant correlation at 0. 01

level
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