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UEN OO E- XA OIS WA= 1 Gk -
o VI 0% 1 B B B X o R Y5, 3 e ML
ARG BT, K g+ AR W MY AR o (UD R 1 HE g
PR B AR i (V) 0 - AR W R O 1 1 AR
HRARM, 528 LSD £ H A DL K S A 56
AW i B SPSS MG R T 4T .

2 HREGMH

A= Wy 0 A9 0 30 Ay 84. 51 % ~91. 31%.8. 39% ~
14.84% F10.17%~0.65%.

A FE AR AE 0~20,20~40,40~60 cm )23
DG R S5 v s LT B FE 0~20,20~ 40,40~ 60
em +JZ 53 5 LAAF F bR 5 b8 e B ARORI 94 R PR e e
TR B B AE 0~20.20~40 cm + )2 DL Mk B
5 540~60 cm R E UM M E S . 0~60 cm 12 )2
T L A R 2 R 4 DA S R AR v 43l

21 1TEREVHE 9 83.68>10°,8. 27X 10° F1 0. 26 X 10° cfu/g, X Al
ANFZE B BT IEATR L ZAME B G5 HIAREE XS LR A MGE A R Tk P 2

WM AR 25 5 AR GR B K- (P>0. D)
(R D, UL B X BATAREE B bRkt - 5860
AR B R A A AN K. B AT F AR
SR S AR AR 0~60 cm 1 )2 41 50 & 2 5
M 67.99X10°~97. 95X 10%,37. 25X 10°~73. 37 X
10°.38. 89X 10°~57. 08X 10° cfu/g. LB K i 43 5
M 6.26X10° ~10. 68X 10°,4. 96 X 10° ~10. 10 X
10°.5. 51X 10° ~10. 02X 10° cfu/g, LR B 8 i o
SR 0. 22X 10°~0.32X10°,0. 14 X10°~0. 21 X
10°,0. 17X 10°~0. 44 X 10° cfu/g. A UL, 40 5
2, ARAERZ KW EWR D, 5 L IEL

TR0 A 4 B
22 TIEEMEN

0~60 cm )2 T IR . 2 B L FE BRI | o 4R
b SR I 22 Ty S Ak il O 43 3 0. 008 ~0. 027,
0.019~0. 026, 1. 23 ~ 2. 46 mg/g. 0. 28 ~ 0. 46
mL/gfl 0.35~1.57 mg/g. T HERGTEMET 25 047
5L E RS R KR 2 FEW, RFEZEBRNEN
MA0~60 cm i 1k S0 I 1 25 S ik A I 2 K
F(P<C0.05) , T H A A W] + 2+ HEEGIE M 22 = 1
RIBF B KT (P=>0. 1), 7 B o L5 X B AT Ak
28 H bR XS SRS M 2 N

x1 EMHRIEMEDHE ST
Table I ANOVA and ANOVA-LSD of soil microbe numbers in Phyllostachy edulis forests X105 cfu/g
KAy 0~20 cm 20~40 cm 40~60 cm
*0 mE B ey i A T T i 2k T
Types Bacteria Fungi Actinomyces Bacteria Fungi Actinomyces Bacteria Fungi Actinomyces
1 67.99 a 6.26 a 0.32 a 85.11 a 7.88 a 0.22 a 97.95 a 10.68 a 0.24 a
Il 37.25 a 4.96 a 0.21 a 73.37 a 10.10 a 0.14 a 70.88 a 6.71 a 0.17 a
Il 49.98 a 7.46 a 0.17 a 38.89 a 5.51a 0.18 a 57.08 a 10.02 a 0.44 a

D TV I 500 3R B A7 5% AR SR SR AR B AR . R B0 TR /NG 2 B R 22 5k 0. 05 R 3K, T,

lostachy edulis shoot utilizing stands,shoot and timber utilizing stands and timber utilizing, respectively. Different small letters meant

I, 1, Il means Phyi-

significant difference at 0. 05 level. The same as below.

R2 EMHIEBEEAEINESELE

Table 2 ANOVA and ANOVA-LSD of soil enzyme activities in Phyllostachy edulis forests
+)2/cm a2 Al JIK B/ (mg/g) FEHM/ (mg/g) KW/ (mg/g) AEMEM/ (mL/g) ZBAMLE/ (mg/g
Soil layers Types Urease Proteinase Sucrase Catalase Polyphenol oxidase
1 0.011 a 0.021 a 1.89 a 0.41 a 0.87 a
0~20 Il 0.008 a 0.025 a 1.56 a 0.46 a 1.38 a
1T 0.027 a 0.021 a 1.49 a 0.43 a 1.19 a
1 0.020 a 0.022 a 2.46 a 0.30 a 0.91 a
20~40 Il 0.014 a 0.026 a 2.26 a 0.41 a 0.37 a
Il 0.011 a 0.022 a 1.23 a 0.42 a 1.24 a
1 0.016 a 0.024 a 1.59 a 0.28 b 1.57 a
40~60 Il 0.018 a 0.019 a 2.28 a 0.41 a 0.66 a
I 0.026 a 0.021 a 1.73 a 0.31b 0.35 a
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WHELE 0~20 cm £J2.40~60 ecm 42 L BATH H
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4 2 Ik g 0 PR 2 E HE P A I 0. 021 mg/g) >
1 (0.016 mg/g)>1(0.013 mg/g) .,

H 1 TR SE AR 1 ORI , i
RENGIE . BT FIAR . 5564 e AR A HI AR 0 ~
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0.019~0.026 mg/g 1 0.021~0. 022 mg/g., &M
B PEAE 0~20 cm +J2.20~40 em 2 LB H
MR B, 40~60 em + )2 VA H kB 5, 0~
60 cm + 2 & FR S R EHE R A I (0. 023
mg/g> [ (0.022 mg/g)>11(0.021 mg/g).

TR T 0 P T 398 i - 3 b B v R B SR ) B
BAEH . AT 5 AR, 5 b S F ARORT A AR 0~ 60
cm 12 - BEFEE I IS M40 0 1,59 ~2. 46,1, 56~
2.28 A1 1.23~1.73 mg/g. FEMEBGIGPELE0~20 cm
+J2.20~40 cm +E BT E M A E . 40~60 cm
+ 2 LA AR B 5,0~ 60 em )2 HE B B T 1
WEHEE M I (2. 03 mg/g)> 1 (1.98 mg/g) >l
(1.48 mg/g).

i AL S RTAR E  AR R =R A i A R T B
AR A= AR 0 5 AR T s S A P
WA YRR A G, AT A AR SR S AR
FAMK 0~60 cm + )2 + 3855 &0 1k SUR 15 1 53 0 Ry
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EALEEFEMETE 0~20 cm )2 .40~60 cm +Z L
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H,0~60 cm 1 2 A A B IE M EHTE A
(0.43 mL/g)>1¢0.39 mL/g)>1 (0.33 mL/g).

ZH RS 5 IR IE RS k. 1T
S IR 58 e MR A AR 0~60 em 122 1%
1y S8 AL T 35 43 )R 0. 87 ~1.57.0. 37 ~1. 38 Al
0.35~1.24 mg/g. ZMWAMMIEMELE 0~20 cm
+ )2 LIRS M B 5, 20 ~ 40 em £ 2 DL AT AR
e ,40~60 em 2 L M ,0~60 em +
22 By F AL B IE PEAEHE T 8 T (1,12 mg/@) >l
(0.93 mg/g)>11(0.80 mg/g) .
23 1TEREVHERBAEENETEHXSW

R A0 B S A OC 2R AR R A 5L 15 B 4
AW 5l E M A — b i AR i, il A
KRBN 0.991 3(FE 3, LKK kB EKF
(P<<0. 1),

U, = —1.091 8X, +1.264 5X, +0.085 3X; ;

Vi =0.537 1Y, +0.596 9Y, —0.876 7Y, —
0.124 2Y, —0.823 9Y;
F3 ABHEXRAMBEERR
Table 3 Wilk’s lambda and chisquare tests

of canonical correlation coefficients

M35 1) G R EL
if“% Canoni?al Wilk XZ p
Canonical correlation
vector No. coefficients
1 0.991 3 0.001 6 22.544 2 0.094 3
2 0.908 7 0.091 6 8.365 5 0.398 6
3 0.688 6 0.525 9 2.249 4 0.522 3
Ay 91 A% o 0] U5 R B0RT A, FE b SR A B

A (U)H, B RS 2 B IEM 2C, BUH R 8 K
(1. 264 5), W E K Z, 522 7 H XK
(—1.091 8); 3 Jifg 3if 1 95 A% & (V) v, 7 b il
WS 2 B ARG, [ E R B K, 8 —0. 876 7,
EAS B U, AT AR 17, 11% 9 1 8 380 A W B0 i 7
S, IE B R IR M 10, 77 Y6 AR S s L A
V] fg R 10. 58 %0 1)+ HE R AE W B it AE S O RE AR
e HERE TG 16. 81 UMY (R 4)

x4 HBERRDW
Table 4 Canonical redundancy rate analysis %
= A= 1 T " 2 il )
XJ’“%; ﬂiE/J A2 S5t B 1A= ¥ %t Microorganism numbers e P Enzyme activities
75 5 T RE i R 14 LL A1)
Proportion of observed value variation Bk Bk
could be explained by canonical variables X Xz Xs Whole Y1 Y Ys Y Ys Whole
U, 5.90 30. 84 14.59 17.11 21.84 5.68 10.98 2.33 13.01 10.77
Vi 5. 80 30. 30 14. 34 10. 58 21.46 5.58 10.79 2.29 12.79 16.81
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Quantities of soil microbe and enzymatic activities of
Phyllostachy edulis forests under different management

in hilly region of central Hunan Province

QI Liang-hua' DU Man-yi' FAN Shao-hui' AI Wen-sheng® LIU Guang-lu' MENG Yong’

1. International Center for Bamboo and Rattan ,Beijing 100102,China;
2. Hunan Academy of Forestry ,Changsha 410004 ,China

Abstract Based on plot data of shoot utilizing stands ( | ),shoot and timber utilizing stands (I )
and timber utilizing ([l ) of Phyllostachy edulis forests located at the hilly region of central Hunan,
quantities of soil microbe,enzymatic activities and their canonical correlation analysis (CCA) were inves-
tigated in the three typical patterns of management. Results showed that bacterium was the major kind
of the total soil microbe with the highest proportion of 84.51%-91, 31 % ,followed by fungus and actino-
myces with the proportion of 8.39%-14.84% and 0. 17 %-0. 65% , respectively. Within 0-60 cm soil lay-
ers the highest quantities of bacteria,fungi and actinomycetes occurred in type | that were 83. 68X 10°
cfu/g,8.27X10° cfu/g and 0. 26 X 10° cfu/g, respectively. The variable activities of soil urease, protein-
ase,sucrase, catalase and polyphenol oxidase were 0. 008-0. 027 mg/g,0. 019-0. 026 mg/g, 1. 23-2. 46
mg/g,0.28-0.46 mL/g and 0. 35-1. 57 mg/g in soil layer of 0-60 cm,respectively. The highest activities
of urease appeared in type [ll. Activities of proteinase,sucrase and catalase were the highest in type Il
and the highest activities of polyphenol oxidase were in type I . Through canonical correlation analysis
(CCA) ,the canonical variable (U) was positively related with fungus number (1. 264 5) and negatively
related with bacteria number (—1. 091 8). The canonical variable (V) was negatively related with su-
crase activities (—0, 876 7).

Key words Phyllostachy edulis ; quantities of soil microbe; soil enzymatic activities; canonical cor-

relation analysis (CCA); central Hunan Province
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