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BTN H WK R i 7oA, D
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Table 1 Stand characteristics of Phyllostachys edulis
2 o e 7y YT
WEEE GO g iy Clrentyestoanoos  Nean OB Sipel 17
PE 7.75+0.63 B 4993 £ 459 22.50 + 4.66 10.64 £ 0.15A <5 # South 889 + 3.35
DD 63.25+3.84 A 4 550 + 322 23.00 +2.48 9.71+0.16 B <5 ¥ South 896 + 2.21

E: PE: RS EMTT; DD: mtiH ST R, RMBUENBME £ bpfER: AFRKS TRRREIS% B AR X [0 THE 46 45 R 2 %

(95% B A5 X )

Notes: PE: Low coverage of Dicranopteris dichoyoma plots; DD: High coverage of D. dichoyoma plots; The same as bellows. Values in the
table are mean values * standard error; Different uppercase letters meant significant differences in T-test between PE and DD plots at P<<0.05
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HEF G PE® 22, % 1.25 g fif i A 125 mL 50
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ML ATEEHE 1 min §i 568 I A BRIt
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fETH S R,

T 3EC  NERVEPETFE L (Eca) =
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Table 2 Soil enzyme and function

et {1 RO &Y WRE
Soil Enzyme Function Substrate Concentration/(ummol-L™")
B-HI K T 2 5 LB 4 -FIEA-TLHR-B- D - B 200
B-Glucosidase [ T Ak 2R 2 A 4-MUB-B-D-glucoside
N- 2 -5 B 1 2 5 L HERAEIE 4 -FAFEATE - N - 2, BE-B- D -2 FE 3 4 i 200
N-acetyl-glucosaminidase AR LT 5 4-MUB-N-acetyl-B-D-glucosaminide
ARSI Z 5 LA Lo k-7 - k- 4 -RER TR 200
Leucine-amino-peptidase P A 2 1 o R S R L-Leucine-7-amido-4-methylcoumarin
[irgeRTATAH 2 5 LG IE 4 - H BT - R 100
Acid phosphatase IKfEA WL A TR % 4-MUB-phosphate
EALE=RiA 5 LA IR L-3,4- R HR N AR 25 000
Phenoloxidase P& AR J5 3 AN 5 2 25 i L-3,4-dihydroxyphenylalanine (DOPA)
AR 2 5 LG L : L-3,4- R FIR N AR 5000
Peroxidase [ A A SR 2 AN 75 IS i L-3,4-dihydroxyphenylalanine (DOPA)

AR W U 4 R I e SR FH W R B D7 R 1
( PLFAs ), f#% Bossio il Scow!® i Bt 1 53 #r
TSR B RR AR DT R T A G TR, RS
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YIREAE S BE NG W R & &, LAIE + JUbE N Wi R
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i14:0, i15:0, a15:0, i16:0, i17:0 f1a17:0 4%, =
22[CRAMER (GN) H116:1w7c, 16:1w9c, 17:1w8c,

18:1w7c, cy17:0 Fl cy19:0 ZH i, B #HE E i
(AMF ) 1 16:1wbc 418, Ei (F) H 18:1w9c,
18:2w6c 1 18:3wbe 4 &, &k W ( ACT) H
Me16:0, Me17:0 fl Me18:0 41 %, , 20 B ¥ ¥%
(B) Hf 14:0, 15:0, 16:0, 17:0 LISz, #
% [ B R 2% E B P TR 2 A o
1.6 ZUEIEAIBIGIT T

FH T K5 L4 PE F1 DD REFHEH 63 | T
IRREL . B TARE . BT ifs . HHERI R IR
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TUASMT, RH] SPSS 16.0 Gei 43 b i 14 %) K 4
BT 22 R, 2R SigmaPlot 12.5 #Fl 1A .
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PR AR AR TS M ka3, Hp P R AAS ]
FRE T A Y 0 TR A R AR R A SR A
( Bk AMF #1 F4h ); 1fi DD #: 5 ACT. AMF,
GN. GP. Bl F & 7E 3 Fi A R4k (m] 1y o 24 57
(% 3). Bk DD HJ7 KB R ACT & it i E 1L
F PE HEJTAN, HARISHE AR Wy it e AH ] A 2R
R Z BTG REZES (£3),
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Table 3 Soil chemical properties and microbial properties of soil aggregate size classes in different plots

FF Ak kifz Soil aggregate size/mm

fabrIndex PE DD
>2 0.25~2 <0.25 >2 0.25~2 <0.25

HHLI SOC/ (g-kg™ 70.20+254Aa 7890+359Aa 7523+293Aa 61.85+1.38Bb 73.48+249Aa 69.98+ 1.66 Aa
S5 TN/ (gkg™ 6.15+0.25 Aa 6.65 +0.22 Aa 6.38 £+ 0.37 Aa 5.13+0.09 Bb 5.93+0.15Ba 5.55 + 0.20 Aab

4% TP/ (g'kg™) 0.14+£0.01 Aa 0.16 £ 0.01 Aa 0.13+0.00 Aa 0.07 £ 0.00 Bb 0.07 £ 0.00 Bb 0.10+0.00 Ba

£k # ACT/ (nmol-g™) 2.90+0.12Bb 2.83+0.05 Ab 3.54 +0.20 Aa 3.01+0.33 Aa 2.99+0.34 Aa 2.85+0.15 Aa

MBHIRE R AMF/ (nmol-g™) 0.62 + 0.02 Ab 0.80+0.04 Aab  0.91 £0.09 Aa 0.63 + 0.06 Aa 0.81+0.11 Aa 0.79+£0.07 Aa

#2 R GP/ (nmol-g™) 6.65 + 0.30 Ab 7.06 £ 0.25 Ab 8.41+£0.60 Aa 742 +0.76 Aa 7.88+0.84 Aa 6.79 £ 0.34 Aa

# 2 R MEGN/ (nmol-g™) 2.68+0.18 Ab 3.18£0.23 Ab 4.21£0.45 Aa 2.92+0.31 Aa 3.60 £ 0.38 Aa 3.58 £0.24 Aa

4% B/ (nmol-g™) 16.14+£0.51Ab 17.66+054Ab 2161+1.72Aa 17.88+1.86Aa 1993+220Aa 18.32+1.03 Aa

H# F/ (nmol-g™ 247 +0.19 Ab 3.20 £ 0.29 Aa 3.76 £ 0.46 Aa 2.72 £+ 0.26 Aa 3.53+0.45 Aa 3.33+0.26 Aa

T RPEONME £ brdERs ARKS 7RO R BERARAR A AT TR IS R B2 (95%BAE XD, AF/NG FHRRRH R A

I7] [ S A kA BRI 3T 22 A W 4 R G (95% B X [])

Notes: Values in the table are mean values + standard error; Different uppercase letters meant significant differences in T-test between PE
and DD plots in the same aggregate size class at P<<0.05, different lowercase letters meant significant differences in one-way ANOVA between

different aggregate size classes in the same plots at P<<0.05
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Fig. 1 Soil enzyme activities and stoichiometry of soil aggregate size classes in different plots
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Fig. 2 Principal component analysis of soil enzyme activities in different plots
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Table 4 Factor loading matrix for principal component analysis of soil enzyme activity in different plots and
soil aggregate size classes

43 Principal component

- > 25~ <.
ki PE DD 2 mm 0.25~2 mm 0.25 mm
Index
PCA1 PCA2 PCA1 PCA2 PCA1 PCA2 PCA1 PCA1 PCA2 PCA3
BG 0.767 0.613 0.373 0.682 0.439 0.853 0.792 0.059 0.737 -0.583
AP 0.653 0.595 0.332 0.838 0.937 0.185 0.890 0.556 0.752 0.228
NAG 0.456 -0.722 0.685 0.289 0.662 -0.522 0.746 -0.027 -0.773 -0.134
LAP 0.868 -0.242 0.882 -0.182 0.944 -0.136 0.719 -0.949 0.097 -0.204
PHE 0.770 -0.264 0.857 -0.176 0.930 -0.070 0.949 -0.526 0.275 0.741
PER -0.869 0.134 -0.785 0.534 -0.957 0.010 -0.909 0.922 -0.267 0.108
15— 105 103 NAG,
NAG |
o o N o
) ) LAP ~ PER | 2 % AP
= © Sl o8 b PER 1.~
< ‘PER | & = & T T~ - PHE
< < < < 1
o ) PHEAp P o Ll *
LS NAG © PE>2mm & BG - BG,
PE 0.25 ~2 mm ® PE<0.25 mm
ADD>2mm DD 0.25~2 mm Ap! 4DD<0.25mm
-15 -1.0 -1.0
-15 15 -15 15 -15 15
PCA1: 69.7% PCA1: 70.3% PCA1: 39.0%

B3 AEBARGHEENKTEREEERS DT
Fig. 3 Principal component analysis of soil enzyme activities in soil aggregate size classes
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Fig. 4 Redundancy analysis of soil enzyme activity, soil chemical properties and
microbial characteristics in different plots
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Fig. 5 Redundancy analysis of soil enzyme activity, soil chemical properties and
microbial characteristics in soil aggregate size classes
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TN 7 K AT 5 {4 v P 3R 38 22 B 6 A0 OC 6 R
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Soil Enzyme Activities and Ecological Stoichiometric
Characteristics under Two Coverage of Dicranopteris
dichoyoma in Phyllostachys edulis Forest

DONG Guo-xin', HUANG Xue-man', WANG Y3, REN Li-ning*

(1. College of Forestry, Guangxi University, Nanning 530004, Guangxi, China; 2. Key Laboratory of Bamboo and Rattan
Science and Technology, State Forestry and Grassland Administration, Institute for Resources and Environment, International
Centre for Bamboo and Rattan, Beijing 100102, China; 3. Changning Bamboo Forest Ecosystem Research Station, Yibin

644000, Sichuan, China; 4. Research Institute of Forestry, Chinese Academy of Forestry, Beijing 100091, China)

Abstract: [Objective] To explore the effects of different coverage of Dicranopteris dichoyoma on soil en-
zyme activities and ecological stoichiometric characteristics in Phyllostachys edulis forest. [Method] The
content of soil organic carbon (C), total nitrogen (N), total phosphorus (P), soil enzyme activities involved in
soil C, N, and P cycling, soil enzyme ecological stoichiometric characteristics (Ec.n.p) and microbial bio-
mass of different groups in soil aggregates were measured in moso bamboo forests with low Dicranopteris
dichoyoma coverage (PE: 7.75%) and high Dicranopteris dichoyoma coverage (DD: 63.25%), respectively.
[Results] (1) There was no significant difference in B-glucosidase and N-acetyl-glucosaminidase activities
between PE and DD sites. The activities of Leucine-amino-peptidase, acid phosphatase and phenoloxi-
dase significantly increased, but the activity of peroxidase significantly decreased in DD site, compared to
PE site, which mainly occurred in large and small marcroaggregates. (2) There was no significant differ-
ence in Ec.y and Ey.p between different soil aggregates in PE site, but E¢.y in microaggregate was signific-
antly higher than that in large and small marcroaggregates, while Ey.p in microaggregate was significantly
lower than that in large and small marcroaggregates in DD site. The Ec.n.p in large and small marcroag-
gregates in DD site equaled to that in PE site, but compare to PE site, the Ey.p and E¢.p in microaggregate
significantly decreased in DD site. (3) In addition to arbuscular mycorrhizal fungi and actinomycetes regu-
lating the variation of soil enzyme activities in PE and DD sites, soil total phosphorus content (TP) is also a
major factor affecting the variation of enzyme activities in DD site. Soil total nitrogen content (TN) and TP
were important factors in regulating the variation of soil enzyme activities in large and small marcroaggreg-
ates, respectively, and the variation of soil enzyme activity in large marcroaggregate was also affected by
fungal biomass. [Conclusion] The responses of soil enzyme activities in different soil aggregates and eco-
logical stoichiometric characteristics vary with the coverage of Dicranopteris dichoyoma population in Phyl-
lostachys edulis forest, and the moso bamboo ecosystem is co-limited by both C and P, but the P restric-
tion is more stronger, and the limited effect is exacerbated under high coverage of Dicranopteris dichoyom
population in the study area.

Keywords: Phyllostachys edulis; Dicranopteris dichoyoma; soil aggregate; soil enzyme; ecological
stoichiometric characteristics
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