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Litter decomposition and nutrient release in typical secondary and primary

forests in karst region, Northwest of Guangxi
ZENG Zhaoxia'** |, WANG Kelin'"*, ZENG Fuping'”, SONG Tongqing'”, LIU Xiaoli®, SONG Xijuan'"

1 Key Laboratory of Agro — Ecological Processes in Subtropical Region, Institute of Subtropical Agriculture, Chinese Academy of Sciences, Changsha
410125, China
2 College of Resources and Environment, Hunan Agricultural University, Changsha 410128, China

3 Station of Karst Ecology in Huanjiang , Institute of Subtropical Agriculture, Chinese Academy of Sciences, Huanjiang 547200, China

Abstract; Karst ecosystem has been shown to be extremely vulnerable under severe water and soil erosion due to improper
land uses and human activities. The karst area of Southwestern China covers a land of 550000 km® but 105000 km” of that is
suffering from serious rocky desertification. Recently, national and provincial afforestation programs have been developed to
protect and/or restore the degraded karst lands. Litter decomposition is the major pathway to provide organic and inorganic
elements for the nutrient cycling processes and control nutrient return to the forest ecosystem. So, leaf litter decomposition
and nutrient release characteristics play an important and leading role in the forest ecosystem restoration and reconstruction
in the fragile karst region. In view of litter fall as the important component of forest ecosystem and the shortage study about
karst area in southwest China, confronting the restoration programs. Litter bag decomposition experiments were set up at six
sites to compare the litter decomposition differentiation under different karst forest ecosystems from Dec. 2008 until Nov.

2009. In this study, three typical primary forest communities ( Dye-tree ( Plaiycarya longipes Wu ), Eurycorymbus

EETE P EB BTG 4T 30101 (KZCX2-XB3- 10) 5 H [ Rk % 58 038 1 3 TR 8 205 1) 750 H (KZCX2-YW-436) 5 [ 5K H AR 3 4
(31100329)

Y Fs B H#A:2011-03-24; &iTHH:2011-12-06

# JIAAEH Corresponding author. E-mail ; elizeberth@ 163. com
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( Eurycorymbus cavaleriei Hand. , Wing-hackberry ( Pteroceltis tatarinowii Maxim) ) and three typical secondary forest ones
(Round-leaved Tallow-tree ( Sapium rotundifolium Hemsl) , Chinese Alangium ( Alangium chinense ( Lour. ) Harms) ,
Negundo Chaste-tree ( Vitex negundo linn)) were chosen to elucidate the decomposition characteristics of leaf litter,
release pattern of nutrient elements over the course of leaf litter decomposition, decomposition rate and related impact factors
in Karst areas of northwest Guangxi of China. The result showed that the decay rates of leaf litter at primary forests were
slightly faster than that of secondary forest. Release rates of carbon (C), nitrogen (N) and Potassium (K) were generally
higher within initial 180 days and then tended to become stable. The content of total phosphorus ( TP) in leaf litter in
secondary forest communities displayed a status of net accumulation at the initial stage of decomposition, and subsequently
turned to be replaced by a net release. However, the TP content of leaf litter in primary forest communities was remained in
net accumulation status till 360 days after litter presence. Correlation analysis showed that decomposition rate of leaf litter
was negatively correlated with total initial N content, lignin content and lignin to nitrogen ratio in leaf litter, whereas was
positively correlated with leaf C/ N ratio. Comprehensive and comparative analysis suggested that leaf litter decomposition
rate and nutrient element release rate within the round-leaved tallow tree ( Sapium rotundifolium Hemsl) community were
totally greater in secondary forests than those of primary forest communities. With regard to species choices for the re-
establishment of nutrient cycling in disturbed forest ecosystems, species with high nutrient recycling capacity (e. g. species
with fast litter decomposition rate) may be favored. In this study, it can be argued that the tallow tree could act as a
potential constructive and dominant species in the restoration of degraded Karst land and vegetation. So our study results can
provide some support and refer for national and provincial afforestation programs in Karst areas of northwest Guangxi of

China.

Key Words: karst; primary forest; secondary forest; leaf litter decomposition; nutrient release
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Table 1 The basic characteristics of the three primary and three secondary forests

HEML JE A2 #K Primary forest WEHK Secondary forest

Outline I - B - 1 X il
HEvE AL fEAD Ri&id . LA ) T an-i:id éfji Niﬁﬂdo
Constructive Species Dye-tree urycorymbus  Wing-hackberry Tallow-tree Alangium Chaste-tree
455 Abbr. Pl P2 P3 s1 S2 S3
K a.s.1/m 506 438 513 302 302 324

Y FE Gradient /(°) 38 30 15 10 15 35
Wil Aspect N-E N-E N-W N-W N-E N
FEHLTET AN Area 35 mx40 m 45 mx30 m 40 mx40 m 30 mx35 m 20 mx40 m 30 mx30 m
A # Bare rock /% 48 55 70 15 35 12
B¢ Height /m 4.92+0.56 7.67+0.63 8.88+0.71 4.74+0.45 3.56+0.38 1.86+0.23
BT BE Canopy density 0.55 0.61 0.48 0.67 0.82 0.74
YL Species number 13 17 9 38 33 42
iﬁnﬁ@fi dex 3.22 3.14 3.48 1.67 1.91 1.54
¥J5IBE Evenness 0.83 0.77 0.89 0.58 0.62 0.55
Ik 0.81 0.78 0.95 0.55 0.64 0.52

Simpson's index
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AR ALY 15% , 2IEERE 20—160 cm,, LSS BREE 1 B >30% , R B aibiaa K+, 125
W, — BN 10—50 em, FZIX M 1985 4T i F AR AZ , AR SCIE I 3 FiAR e P 7 %) e B P 43 ) Ay (B8] Pt 5 4
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Fig. 1
study period ( from December 2008 to November 2009 ) in the

The monthly rainfall and mean temperature during the

study site
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0
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k=- 0 (2)

ASCEAE AT R Office 2003 Excel #4785 1 1H5 58020 434, I SPSS 13. 0 #4748 3150 7 41 One-
Way ANOVA (LR R J7 224087 ) Al 734745
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3.1 JAVEM AR R B1P3 ©S3

P2 S 1 A v I A o R T R A AR B I 1)
AEAL , BEAN SRR 3 Al AR AR U v i Jo i 4 O o
FAPRTUAMR, BEAE 360 d J5 , JBUAEAR R AEA (P2) 4
7 R A e DR, U AE AR N AR (82 ) et Ak e A, i [88]
B (ST) FEff iR, BRI AR

R 90 d e ot At 2k de K g R A= bk ST, A 7 it
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WS TF4. %360 d if,6 AR IR 7 P X iR % 0. 0018 (141 3) .
3.2 JATMRIIRA LIRS IR i LA R R A AR Y R R

JEUAE AR5 R AR RERD U8 7 ) R 0 BOR LR & e S5 R Lk 2,
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The decay rate of leaf litter

0.002
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48 TP SRR THIRME(E 4) .
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Table 2 The initial OC and nutrient content of leaf litter in the study forests

Wik 0C 554y JEAEMK Primary forest KA MK Secondary forest
Initial nutrient P1 P2 P3 S1 D 3
0C/ % 45.40+1.42a 46.20+1. 66a 45.80+1.27a 46.60+1.80a 47.10+£1.57a 46.80+1.41a
TN/ % 1.44+0.25a 1.40+0.32a 1.49+0.23a 1.60+0.33Db 2.00+0.36¢ 1.83+0.28bc
TP/ % 0.10+0.01a 0.08+0.01a 0.08+0.01a 0.18+0.02b 0.18+0.01b 0.20+0.02b
TK/ % 0.30+0. 04b 0.32+0.07b 0.34+0.08b 0.20+0.07a 0.18+0.05a 0.32+0.08b
AR Lignin/% 28.15+0.74a 26.06+0.87a 33.27+£1.22b 33.48+1.42b 49.96+1.93¢ 45.14+1.07¢

OC: AHLBK; TN: 2% ; TP, 2#f; TK, 24 £ AR I FEE SE. P1, P2, P3 fIS1, 82, S3 & X[RFE 1; F—F 55 o 7 iR
[F#RR 2R 0#E(P<0.05)

B RETE R AS TP 280 (TK) B sh 25 WA 4 78, 76 0—90 d L, Jsi A= a4 G2 48 B ik, i ik A= Ak A e
AR 90 d ZJ5 , S AE ARG YR AE MR TEORAEEAR AL, RIS R B rp  TK Y94 TREHOIRES (181 4
3.3 MR SHILG TR A G S B

K5 2t TR 360 d J5 Y H B AR S 75 004G C N P OKRBTER (C:N W RLROKRBTER N G R,
BR TR C:N L5 H B R s E AR SCAT , oAt A 725 5 R A R i B R A OC R (5)

4 Wit54iE
4.1 PR KR

CA TR, U8 7 R S 37 20 B R 52 U T I 1) B A 1 5 5 R A i A4 3t e 8 PR 5 25 1 52 i 45
RO FEREPGILE HTRE X, 360d S Hb A Ak S 56 S B, TR AR BRSOk AR ARUR 95 I 1 H R R R (k) SFIE N
0.0018 (&3 [815) , RN H-FaAf40 2k 95% Fitta T i[RI 2928 1667d.,

Vitousek"™®’ 55 Xuluc-Tolosa 25 BUBFST % B Uk A= AR U8 7% 1 17 [ i R R T JRA M, {H S Vasconcelos £
Laurance ™ (IR S5 RAHIL . AR 3L 360d MR STIOZE S 5 J5 2 — 25, BIR BS540 (S1) /AL S2) ATEH
(S3)3 AR ARYR &I 1) H A R T FURALT (PL) AIARAEA (P2) 13X W A 3 780 () J AR AR (1 3) D
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