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Abstract; Effect of spatial heterogeneity in canopy openness and soil nutrients on soil microbial functional diversity was
investigated following a huge ice storm in south China. Sixteen plots, each 400 m®, were selected for this study according to
the damage degrees of the canopy within a 2 hm’ permanent plot, which had been set up within the storm-hit montane
evergreen broadleaved forest in Chebaling National Nature Reserve. Canopy openness was estimated with hemispherical
photography, and a composite sample of surface soil (0 —20 cm) was collected from each plot for the analyses of soil
properties as well as microbial functional diversity using Biolog. In accordance with canopy openness groups, the activity,
richness, diversity and evenness of soil microbial communities decreased with the canopy openness. Cluster analysis
confirmed that the plot clusters had high consistency with the canopy openness groups, while Principal Component Analysis
indicated that soil microbial functional diversity was significantly different among plots ( Axis 1 and Axis 2: p <0.005).

Redundancy analysis demonstrated that the combining effect of soil total phosphorus, total potassium , total nitrogen , available
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nitrogen , soil organic carbon,soil bulk density,total porosity and canopy openness had significant influence (p <0.005) on
the utilization of sole carbon source by soil microbial community, with canopy openness as the major factor. Soil microbial
functional diversity was positively correlated with soil organic carbon and total nitrogen and negatively with available nitrogen
and total phosphorus. These findings suggested that changes in canopy structure and soil nutrients following the ice storm
might affect soil microbial functional diversity, thus these functional traits of microbial communities can be used as

indicators to monitor and evaluate habitat restoration.
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Fig.1 Average well color development and Shannon indices of soil microbial communities under different canopy openness regimes
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Fig. 3  Principal component analysis of carbon utilization profile by

soil microbial communities
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Table 1 Eigenvalue of the 31 sole-carbon sources in each axis

5 Serial number  B—FR YR Sole carbon source F—Hh Axisl "%l Axis2 =4l Axis3
COo1 B-H 3-D-#Z BT B-Methyl-D-Glucoside -0.2203 0.4944 0.1942
C02 D-2EZLBERR y-PFE D-Galactonic Acidy-Lactone 1.3093 -0.251 —-0.7286
C03 LK &8 L-Arginine 0.4363 0.4993 -0.1031
Co04 PIFAR T g Pyruvic Acid Methyl Ester 0.391 -0.0135 0.2022
CO5 D-A K/ IR EEHE D-Xylose -0.1118 0.3531 0.1967
C06 D-Z BEREER D-Galacturonic Acid 0.2703 -0.0616 —-0.4091
C07 L-R|JA& Bt L-Asparagine 1.1385 -0.0501 0.2041
C08 175 40 Tween 40 0.5028 -0.227 -0.0221
C09 i-FREEHERSE i-Erythritol —-0.0046 0.1344 0.0492
C10 2-¥ KK R 2-Hydroxy Benzoic Acid 0.2634 0.4539 -0.0635
Cl1 L-ZEHN A M L-Phenylalanine 1.4134 0.5425 -0.0739
C12 175 80 Tween 80 0.3306 0.4262 -0.1352
C13 D-H & & D-Mannitol 1.4574 -0.1747 0.659
Cl4 4-F KK R 4-Hydroxy Benzoic Acid 1.4015 0.4607 -0.6165
C15 L-#2% 8 L-Serine -0.5656 1.8507 0.012
C16 a-FFEHMIKE a-Cyclodextrin 0.0927 0.039 0.0301
C17 N-Z.Bk-D #iZg 554 N-Acetyl-D-Glucosamine 0.8184 -0. 1465 -0.042
C18 v-¥2THR vy-Hydroxybutyric Acid 0.6934 0.635 -0.0331
C19 L-73 %8 L-Threonine 0.4937 -0.0622 0.7305
C20 JF#E Glycogen 0.0193 0.0818 0.0577
C21 D-#i Bk MR D-Glucosaminic Acid 1. 4606 -0.4769 0.2811
C22 A<FRFR Itaconic Acid 0.4363 -0.1958 0.1094
C23 H&WE-L-5 & Glycyl-L-Glutamic Acid -0.2989 0.5159 -0.2139
C24 D-£1 4k — % D-Cellobiose 0.2908 -0.0212 0. 1505
C25 1-BERR75 %4 Glucose-1-Phosphate 0.1862 -0.2016 0.0731
C26 o- T Hif& a-Ketobutyric Acid 0.059 0.141 -0. 1496
Cc27 K.} Phenylethyl-Amine 0.9196 0.489 -0.1042
C28 a-D-ZLB% a-D-Lactose -0.0018 0.0327 0.0388
C29 D, L-o-B§E Hl D, L-a-Glycerol Phosphate -0.0715 0.0624 0.1889
C30 D-3ER R D-Malic Acid 0.2878 0.9527 0.8132
C31 J& R Putrescine 0.1017 0.38 -0.5128
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Table 2 Correlation of environmental variables with axes

¥ 4% F Environmental variables B 1 Axisl h2 Axis2 B 3 Axis3 ih 4 Axisd
421 Total phosphorus -0.3142 —-0.4903 -0.4636 -0.3686
4> Total potassium 0.1274 0.6782 0.2836 0.2975
424 Total nitrogen 0.3822 -0.3692 0.2808 -0.0293
HALA Available nitrogen -0.0569 -0.5025 0.2945 0.7648
A HLBk Soil organic carbon 0.5917 -0.0395 -0.0237 0.0673
+ 32T Soil bulk density 0.5073 -0.659 0.3448 -0.3596
JAFLBREE Total porosity 0.3303 -0.6932 0.4676 ~0.2851
ML FFE Canopy openness 0.1988 -0.8809 0.2496 0.0917

3.2 HHSRO S HIRMAEYIThRE S

PCA HEFF S5 R A BRFR R IR 556 — E M BIEAR S, Y26 — Bl 5 LRMUAEY RS R
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YRR RESRERIEAN R . UL ATHERT PCA 1958 — 05 LA IR S BAEE X R, 7, LK
R D-H FR B A-RHIR R DL B L-22 BB R e v i AU SRR i R B4R, B
LR NERM L-2Z & BOX PR B ERE R B, BERE HRAVANEZHRR T, RS RZ 25T
SrHERE A BRI A HLES B 95% L b, THLA— A 5% o B RS R
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