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Abstract: Soil enzyme and microbial activities regulate organic matter decomposition and nutrient release, which in turn
control nutrient status of forest soils. We conducted field survey and complimentary laboratory analysis of soils of a sec-
ondary broad-leaved forest in Shiwan Mountain, Guangxi, China, in 2012. We quantified soil urease, sucrose, acid

phosphatase and catalase activities and assessed bacterial, actinomycetes and fungal community in 0-10, 10-20 and 20
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=30 cm soil layers. We also determined moisture contents of these soils. Soil enzyme activities of catalase, urease, su-

crase and acid phosphatase were significantly higher (P<0.05) in 0—10 cm soil than those in 10-20 ¢m and 20-30 cm

soils. We found two peaks of catalase activities, in spring and in autumn at all three depths. In contrast, urease and su-

crase activities showed one peak in summer at all depths. Activities of acid phosphatase followed a decreasing trend from

autumn to winter; autumn>summer>spring>winter. Bacteria, actinomycetes and fungi decreased significantly ( P<0.05)

with increasing soil depth and their activities decreased from summer to winter as follows summer>autumn>spring >

winter. Seasonal changes in rainfall and soil moisture were attributable to the changes in soil enzyme and microbial activi-

ties in this forest.

Key words: soil microorganism, soil enzyme, secondary broad-leaved forest, Shiwan Mountain
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Table 1  Soil properties of experiment plots ( mean+SD)

LRER 25 25 =l A A A
(cm§) SOC (g - kg™) TN (g - kg") TP (g - kg) TK (g - kg) AN (mg - kg') AP (mg-kg') AK (mg-kg')
0~10 19.61+0.48a 1.88+0.03a 1.08+0.03a 20.03+0.31a 59.35+0.76a 1.59+0.03a 44.31£0.93a
10~20 14.81£0.59a 1.49+0.03a 0.84+0.05a 15.12+0.38a 29.33+0.91b 1.26+0.04a 28.63+1.26b
20~30 9.77+0.24b 0.82+0.03b 0.61+£0.02b 10.16+0.13b 20.53+0.42b 0.98+0.03b 20.70+0.38b

. FSRAARFE TR FR 2R BE (P<0.05), T,

Note: Data followed by different small letters in the same columns mean significant differences (P<0.05). The same below.
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Seasonal dynamics of soil enzyme activities in different soil depths

Different letters above the

columns indicate significant differences among three groups (P<0.05).

R2 HMTIBEKE CFIELIRERE, %)
Table 2 Soil moisture contents of experiment
plots (mean+SD, %)

T+ B SKAERT[E] Sampling time
Soil depth
*(om) %% 5% 2% ®F
Winter Spring Summer Autumn
0~10 17.35+ 24.67+ 34.43+ 31.32+
0.80a 0.72b 0.49¢ 1.18¢
10~20 21.64+ 19.46+ 29.76+ 25.38+
1.39b 1.85a 0.69h 0.51b
20~30 16.86+ 18.33+ 26.47+ 23.16+
1.72a 1.55a 0.84h 0.89h
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Table 3  Seasonal dynamics of the number of soil
microorganism in different soil depths

i) & =N

REEW ] SRR

Sampling Sl depth (lgiffag,l A(C;g:(’gy?:ﬁs (loﬁﬁ%f .
time (om) Tt) Tt) Tt)
A2 0~10 20.68+ 13.19+ 9.67+
Winter 0.60e 0.61e 0.21d
10~20 13.93+ 10.11=+ 6.76+

0.17e 0.20e 0.47d

20~30 5.80+ 6.82+ 431+

0.20f 0.28f 0.30e

HE 0~10 52.48+ 22.20+ 17.03+
Spring 2.88c 1.57d 1.27¢
10~20 33.01+ 15.41+ 12.54+

1.21d 1.03e 0.55¢

20~30 17.23z 10.45+ 7.69+

0.36e 0.53e 0.48d

" 0~10 145.11+ 64.10+ 58.71+
Summer 3.68a 1.56a 1.64a
10~20 100.18= 33.61+ 24.40+

3.80b 1.41c 0.48b

20~30 56.07+ 21.09+ 20.33+

2.51c 0.74d 0.68¢

2 0~10 102.49+ 42.13+ 28.67+
Autumn 2.43b 1.25b 1.52b
10~20 65.27+ 21.39=+ 18.40+

3.41c 0.81d 0.58¢

20~30 33.63+ 13.39+ 14.20=+

2.54d 0.76e 0.61c
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Table 4  Correlation coefficients among soil enzyme activities, soil chemical properties (n=12)

SO i i
L {roL 2 2 26 SRR
o : Organic p - - Available Available Available
Type of soil enzyme I'N TP K . .

carbon nitrogen phosphorus potassium
WA Urease 0.596 * 0.588 = 0.597 = 0.598 = 0.573 = 0.597 = 0.589 =
JREMERE Sucrase 0.685 * 0.659 * 0.689 * 0.687 * 0.696 * 0.693 * 0.701 *
TRYEWEMARE Acid phosphatase 0.749 = 0.731 == 0.751 = 0.750 = = 0.735 == 0.752 0.749 = =
L E LA Catalase 0.752 #* 0.729 # * 0.755 #* 0.753 # * 0.751 ## 0.758 #* 0.761 * *
e o+ 1 0.05 KFRFE, » 76 0.0 KFRE, T,
Note: * significant at the 0.05 level, #* * significant at the 0.01 level. The same below.

R5 ITENMEVEESTIEAFERZEHEXRE
Table 5  Correlation coefficients among soil microbe, soil chemical properties (n=12)
y N " , A R !
R 1L SR SR N B R A
T : . Available Available Available
'ype of microbe Organic carbon TN TP TK . .
nitrogen phosphorus potassium

4HTH Bacteria 0.518 0.510 0.518 0.518 0.498 0.518 0.511
JUER T Actinomycetes 0.578 = 0.555 0.581 = 0.579 = 0.589 = 0.585 = 0.592 =
B Fungi 0.491 0.464 0.495 0.492 0.516 0.500 0.513

®o6 TENAVHESTEBEENEXRY
Table 6 The correlation coefficients among soil

microbe, soil enzyme activities (n=12)

I EERN S E2iils) e A
Type of soil enzyme Bacteria Actinomycetes Fungi
Jiqus3 0.968 s = 0.958 s = 0.935 s =
Urease

HEWHE 0.703 * 0.695 * 0.612
Sucrase

T M R I 0.833 # % 0.867 s * 0.842 5 %
Acid phosphatase

FUE RNz 0.153 0.198 0.108
Catalase

R D2 A R mBE bR (R 1), mid
JZ(10~20 cm) . FJ2(20~30 em) WZEHIH /)
ARHFFE R, 5 K Lt X LR A o A4S
TR R ZE T AR I L (AR AT A & A
AR, Horp 8 A SRS T TR e
ZRZ X GRF T (2009) 1761 HF 5T 45 FIF A
— 3, 5407 #% (1999 ) 76 45% = Ll B fF 8 45 SR
A AT, FC R AT 6 2 AR BV 0 A A 2 5 1 A
A S PR R, R B R M R B A R
Z B AR HATREM R R 7 K L& by 2
A, BB R e ik, AR D AR K A AR R
1 S W TG A SR 5 £y, AT R it 0% A 4
FESRc i A 3 - HER BTG PE R E B Rk
(AR, FLIR R AT e R R 28, ok A i it
I T 3850 T 5 1 e RS> W S i A
YriE SRR RS MR I R S
W2 ABRARRAE . ABFFRRM 5 2 UK

FER, WU R R B AR T RS S, L
TRt T e v e R IR TR RS R 1 R, S Ak
AR SRR A BT | A S AR W Eh i A ) 22 R 1 A
FUIRH G, X 5 HAB AT 58 25 R AR ZE 0L ( Sinsabaugh et
al,1993; Burger & Kelting,1999; Criquet et al,2000) ,
32 RERMKTIEMEYEE

03 R Ly DX MR A= [ bR R SR AN R L ik 2k
WAAEE S EEPELRZE(0~10 em) , IFHELZE
TRBE 3G g wek 2> (£ 3), X 5 XM E AL TE
(2010) 2= R 55 (2007 ) X e i AROFT 8 2 1 5 (2012)
ARG R, 0 5 FRATHE T P -+ I3 K1l XA
[vi) L 21 R4 ] 1) AH S AIE 50 405 SR AH — B (PMVIEZR 5
2014,2015) , - HEfl A= Py &k ih = ) 728 S 2 AR 28
RGN 525 B VR A 45 51 i pR AL 2 B
B R Z — , 1 el A W 5 R b i 0 v
Pyt A AT O, U v ) %) S0 R 5 3 e R )
Tl A= 1 1) i D 0 B FL e X o R 52 Wi A= )
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