55 30 4555 8 ) 7N 1% gl 2% Vol.30, No.8
2009 48 /] ENVIRONMENTAL SCIENCE Aug. 2009

BT SRANKAKRRETIRMEYH TSNS IR
RERERTEX

sRIAFIR" P, Bk

. PGIRRMBIR I A B2 22 B, s 7121005 2. PEALRARBH K SEMREERL M3 7121000

FEEE . i W s S B OR AR B T SR A M A 9 5 K, O TE A VP 12 A A A X B R B A SR AR A R A A A

FHIR ARG 2% TR A BIOLOG VEFHE T BRAL B - iy J5t 4 b 3 28 AROR MRS 1 AR 0 18] Carbuscular mycorrhizal fungi, AMF) 78 T

B TR IR S 2 R 85 FR T, VD AMF £ 785 8 O R 2,24 %, T VbR > TREF I > k4 > IR, A

[F) AR A - S8 4 T R 8 2k TR B B AR B 3 22 5 (p < 0.0, R B Z R AR E(p > 0.05) . [F— A L5840 B X BIOLOG-ECO

S B R P R RS A 21 R R PR S I S 0 2 e s 2 R o BT SR IR Ay 1 R S Ay 2 DT BB R A 14 FRORD 8

Tl e 4 FH YD Mok 3 2R A (i 1) AR SR CRTHBORR /AN, T AR 2 R R - 3t 28 A S 10 A% SR B0 AR DR 1R 20 A W, AMIF 787

AR B SN AN %ﬂﬁéﬂA% SRR AR R IE A SR (p < 0,01, 5 B B Hicdet T80 2 1 500 A0 4 17 S AR s

r¢%@%IE7FHI(p<0 05, {H 2 5 IR MR 28 HE R 2 BB S HEAR B3 (p > 0.05) . AMF #1112 8 0] LUE A PPA B b 3%
e JEUMR AR - S 4 11 A BRAR U S T B H Zﬁﬁﬂ‘]%iﬁi%ﬂ%ffx.

ééﬁzﬂ MR ; #0725 )% ; BIOLOG: T30 AE ) B Vs 4544

PESES X171 XEIFIRTE: A XEHS:0250-3301(2009)08-2432-06

=\
|:|_|

Characterization of Soil Microbial Community Function and Structure in
Rhizosphere of Typical Tree Species and the Meaning for Environmental Indication

in the Loess Plateau

ZHANG Hai-han', TANG Ming2 , CHEN Hui®
(1. College of Life Sciences, Northwest A & F University, Yangling 712100, Chinas 2. College of Forestry; Northwest A & F University, Yangling
7121005 China)

Abstract: Determination of the soil microbial community structure in rhizosphere of typical tree species in the Loess Plateau can be of great
theoretical significance for correctly assessing the characteristics of soil ecological rehabilitation of the Loess Plateau. In this studys spore density
analysis, microbial cultivation and BIOLOG were employed to evaluate the AMF spore density and soil microbial community diversity under four
tree species with vesicular-arbuscular mycorrhizae in ecological rehabilitation area of the Loess Plateau> north Shaanxi Province. The results show
that the different tree species differed significantly in both soil microbial number and microbial functional diversity, AMF spore density of
Hippophae rhamnoides soil is 2.24 times than that of the Robinia pseudoacacia soil, and the rank as following order: Hippophae rhamnoides >
Sophora viciifolia > Caragana microphylla > Robinia pseudoacacia . The statistical significant are detected in the bacteria and actinomyces
numbers; howevers there is no statistical significance in fungi number among the treatments. The principle component analyses indicates that
scatter of Caragana microphylla and Hippophae rhamnoides are smaller than that of Sophora viciifolia and Robinia pseudoacacia s these results
suggest that the soil community structure strongly varied among the different tree species. Numbers of carbon sources related to the first two
components are 14 and 8. Correlation analysis shows that the AMF spore density appeared extremely significantly and positively correlated with
the number of bacteria; and the metabolic of amino acids, amines and aromatic compounds; respectively . Moreovers AMF spore density positively
correlated with the average well color development ( AWCD), nevertheless; no correlations are found among AMF spore density, carboxylic
acids carbohydrates and polymers. These results suggest that AMF spore density is shown to be an important environmental biology parameter
used in correctly assessing the soil bacteria metabolic community and diversity under the tree species in ecological rehabilitation of the Loess
Plateaus north Shaanxi Province.

Key words: tree species; spore density; BIOLOG; soil microbial community structure
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Table 1 ~ Area conditions of the four tree species and basic parameter of soils

Mike etk Wz THE SR

WA /a /m /¢2) pH /%
CM 23 1130 23~25 8.13 5.6
HR 22 1100 23~25 7.85 1.9
SV 22 1050 15~20 8.23 5.6
RP 22 1145 20~ 25 8.25 5.8
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Table 2 Analysis of the composition and numbers of soil microorganisms of the tree species

A AMF flF 5~ I PN e

/A100 ' R x 10°/CFUg™! A ER/% B x 107/CFU g™ FEE/%  HE x10Y/CFUsg™! AN ER/%
CM 433+50 b 11317 b 98.31 4+£12a 0.04 19 +1¢ 1.65
HR 67485 a 320+28 a 99.42 59+4a 0.01 30 4 b 0.57
sV 601 + 138 a 120£31 b 96.97 54+5a 0.04 37 +2a 2.9
RP 301+24 b 87+ 14 b 96.71 55+5a 0.06 29 +1b 3.22
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Table 3 Variance analysis of utilization of the six groups of carbon sources by soil bacteria from the same tree species

(I IR PlIVES BN EQ LA/ EZLUES IR A Y/EN
(01 A 0.59 +0.02ab 0.37+0.14b 0.45 £ 0.16ab 0.09 +0.0lc 0.62£0.07a 0.07 +0.0Lc
HR*" 1.17£0.09a 0.56 +0.08c 0.51+0.09¢ 0.97 +0.05ab 0.92£0.20b 0.44+0.11c
sv” 0.49 + 0.29ahc 0.32+0.22he 0.97 £0.29¢ 0.64 +0.47ab 0.38£0.18bc 0.07 +0.0Lc
RP" 0.21 +0.14bc 0.18 +0.12hc 0.40 £ 0.01ab 0.32+0.21ab 0.48+0.17a 0.04 +0.0lc
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Fig.1 Principal component analysis of soil bacteria

communities for different tree species
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the diversity of soil microbial community
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