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Decomposition process and nutrient dynamic of litterfall in a Larix principis-

rupprechtii stand in Guandishan Mountains
GUO Jin-Ping" , DING Ying-Xiu, ZHANG Yun-Xiang

College of Forestry, Shanxi Agricultural University, Taigu, Shanxi 030801, China
Acta Ecologica Sinica 2009 ,29(10) ;5684 ~ 5695.

Abstract; We investigated the quantity and composition, annual decomposition process decomposition rate and nutrient
dynamics at different depths of the litterfall in a Larix principis-rupprechtii stand in Guandishan Mountains, using field
collection container, burying of the decomposition bags at different depth and laboratory analysis. The results showed that
the total amount of litterfall was 19. 15 t-hm >a™", of which 35.7% was for leaves, 54.4% for twigs, 6.7% for flowers
and fruits, and 3.1% for barks and other materials. Furthermore, the month by month annual dynamics of the forest litter
appeared to be single climax curve, in which the highest point occurred in October, while the different components had
different decomposition rate. The residual litter in the Larix principis-rupprechtii stand was 9. 803 t - hm ? with a
decomposition constant of 1.95. The decomposition rate at different depths varied significantly. The annual weight loss of
new defoliated leaves was 29. 82% . The decomposition half life was 1. 5 — 2a, while it took 7 — 9a to reach a
decomposition proposion of 95% . During the decomposition process, the dynamics of nitrogen, phosphorus and potassium
showed different patterns. The enrichment of nitrogen gradually increased in most of the year, but decreased at the sencond
hall of the year. The enrichment of phosphorus decreased before July, but increased rapidly after that and slowed at the end
of the growing season. The potassium content decreased all the year being washed off in the decomposition process without

any enrichment.
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FAHF 8 X AZ AR KRS A TAR ™ 350 380 L B SRS 2 IR 46 B I A R P R Sk B T R AR i
B PP LTAEAR ) R0 PR L TR AR 1) G U JE A2 R AR | 48 B DI LA B R S bR A
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B RFPFRE .

2.2 AR RNME Ko s R A
TE[Rl AR N IR T ARBR I FUARBR p oL 3 RSO SR vh 23 5 BB IR ¥ W BRORE A i o, 76 3 I

http ://www. ecologica. cn



5686 B ¥ R 29 &

P45 E 20 N 20em x 20em /METT X AESEEURFE M 60 4y, FEEFAN, e R AR)Z R RIZFE &
)2 3 NZUR A/ DETT TR TEPIAE 543 FF A FEROAEE T 20 AS/METT AR Mk 3 MR IR HNR A A 3
B Ay HTRE S XAERERAS 3 MR T 3 MR R 9 MIBAH R, BHEAETOCHEHRBE TR TEEERES
FRE

YR Z i Olson RIS EEHHERME . 7EAA do/dt =L - Kx W, L 4R B PATER ,« HIRTEDR
B, RN (a) K R R, R W s, BRERET do/de =0, L =Kx , 1§ K= L/x,
B 7% B S AR bR R M5k B B 2 b, AT DA R B A S R G W B A I SRR
2.3 VRN AR SN E R K SR I

F 2004 4£ 10 H 21 HZEFREH Py _E ISR M4 YR -, FIREEE R 0. 001g 18 R FRE 25 B 43 fif
SEHGRE L 162 143, 43 B2 A B Jo M B4R N , 43 fR 48 FL4% 0. Smm , #UA% K 20em x 25em , 35 AR T 5 HO T B —
At lem, BB 3 MESFMEA —BUORER, R 3 MNER , B MRE N, JBEPLR R, TER 57
ff)Z A RIZEME MRZ 3 NER S AERFRN B B RS, BN EWRHEE 21 M #4s . BFIMRBIE,
RITRIZ W TE M SN EA LRI R IGTER , RIRBE A SRR ;0% 276 A KRR R, b ifk, 2 &
REI B 4 , (B FT R R A M s i R BOE S ; B4R 2 WIRE Y C B2 A e FHA R R 5P
S, BERBaRER.

XF 2004 48 10 A 21 HEEAF R #SS, T 2005 455 A 3 10 A# A 56545 6 TR, Bk M 3
APRAERL A ) 3 AR IRIL 2T ME SR R4S . KU B 2 R AR TP 25278 VK R A s B CRBLAR Hh iy B SE 00 =, BR
W H o 9 LS TRUAEM A R BE I E S, HoAR ) 18 (i S 7E 80OC Tt T RIEEIFFRE

H1 Olson $§HERI Y =1 — e ¥ ST TE M /M0 REL b A0 Kol 95% PR i) o 37T R i3t
HAF IR S ERER Y MIRER e ",

MFESHR A PIRE i P A B3R R LU P A RO BB A A b B D 3T E ROt R S BIE . 28 AL
B RO RE 2 FAH 22 Eh 5 280 KA BB TR E o
3 GRS
3.1 FREEYE A

HALTE MR R LA IR 1. B T 5ARSE X HABRR IR AT LR, 4 2o 2= 5 0 38 B
SRR R PR IE B R A S R I A 1,

1AL, &S XOR [F BE v 2R B A 48 B A VR B 22 AR K, K% Z 8 X% J5 1 Fa AR 1. 529
t-hm %a™" TWFREMEELLAAR N 12.55 t-hm >a ™' MZEMT 5 4%, SRILyE AR VE B BOK, 58 19. 15
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®1 REFRHZNXBHFHAEERHAK
Table 1 Annual litter-fall and litter component in different forest vegetation in China

PR R ”
#4y Composition (% )
FRAAE A Annual Chik
Forest vegetation types litterfall e W R FZe B3R References
(t*hm~%a™") Leaf Branch Miscellany ~ Flower & fruit
p2%i g Eﬁ@gﬁﬁm - 12.55 64.3 3.71 - 32.0 [13]
Bruguierase xangulaman grove in Hainan
PEXURN 2RI AR 11.29 65.6 19.1 6.9 8.4 [26]
Monsoon rain forest in Xishuangbanna 8.42 64.7 9.9 10.9 14.5 [27]
AR WU B 1L b R AR 9.177 49.6 37.0 13.4 - [28]
Tropical mountain rain forest in Jianfengling 7.696 70.7 21.3 8.0 - [14]
PR S8 L B S AR 9.058 52.7 21.1 - 26.2 [12]
Evergreen broad-leaved forest in Dinghushan 8.41 51.0 23.1 - 26.0 [29]
ST L R T TR AR
Evergreen mixed forest in Dinghushan 8.50 67.0 16.0 17.0 - [11]
ST R T Ak 3.31 78.0 4.2 17.8 - [11]
Evergreen coniferous forest in Dinghushan 2.695 64.6 12.4 - 23.0 [12]
PR TR S b
Evergreen broad-leaved forest in Heishiding 4.630 81.30 18.66 [30]
e REE L BRI AR
LA Evergreen broad-leaved forest in Tiantong 5.3l 66.8 13.6 2.1 17.7 [31]
R N Ak
Evergreen broad-leaved forest in Jiande 5.548 68.32 14.82 1.82 15.04 [32]
ﬁﬁﬂl?ﬁ%ﬁ( . . . 3.896 76.20 20.59 - 3.21 [8]
Castanopsis eyrei forest in Wuyishan
= DI A AR
Castanopsis kawakamii natural forest in Sanming 11.008 59.70 23.07 9.37 7.86 [33]
; R RN
REWDEMATH 11.434 78.7 8.7 12.5 0.1 [34]
Pinus massoniana plantation in Lufengshan
s PO GHBRARRIR SCHK
AL e Pinus-Quercus mixed forest in Sichuan basin 6.642 79.6 11.0 2.9 6.5 [16]
T A N
Evergreen broad-leaved forest in central Yunnan 3.510 76.33 8.02 8.35 7.30 (7]
AL H S AR
Evergreen broad-leaved forest in Ailaoshan 7.172 73.20 19.80 - 7.00 [35]
s O LRGP bR
k7 Mountain boreal forest in Guandishan 19.15 35.7 54.4 3.1 6.7 A
R FE LS AR
Mountain boreal forest in Tianshan 2112 76.7 7.4 3.6 12.3 [36]
1743 BN A=y S = e
ARIPRIS A S RSCAR 1.858 80.6 8.1 9.7 1.6 [36]
Mountain boreal forest in Hami
TG L R JiE VAL R AR
Abies fabric forest in Gonggashan 2.810 74.8 17.3 7.6 0.3 [15]
K L LA AR
Pinus koraeinsis broad-leaved forest 4.026 75 13 - 12 [37]
in Changbaishan
Ll i Ak
Temporal broad-leaved forest in Changbaishan 5.154 87 4 - ? [37]
RO DB FABR
Larix olgensis forest in Daxinganling 1.529 82 7 - 1 [24]
= W22 H- AN
WL ISR IR A TAR 6.649 91.89 7.02 0.82 0.27 [38]

Larix olgensis forest in Maoershan

T PPACTE A R T A A R KR 5 B, AR o 0 g WA 10 . o B v e e, EL7E RS A AR R 9 v
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Fig.1 Dynamic analysis of monthly and cumulative litter fall
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Fig.2 Dynamic analysis of Monthly and cumulative litter fall of different litter components
3.3 AUIE SRR E M AR R R oM AR
XS 3 AMRUERD 60 232 TV Y AR BB I B 2EA T AT, T AR B AR AL I A AR [R) SR 5
TRERERDRRAER, MERE 2,

®2 HAEHBHRTARAETEERFTEWRRE(t-hm?)
Table 2 The classify and quantity (t-hm2) of litter fall in different micro-circumstances

#5E T Under cannopy MBE L Gap center MBENZ% Gap edgye
FK4rf#)Z Un-decomposed layer 0.523 0.914 1.898
M )2 Semi-decomposed layer 2.727 2.367 1.991
EL4M##JZ Decomposed layer 5.687 3.174 10.111
B E Total 8.937 6.455 14.010

R 10, A b A BRAE PR Y 8 19. 15 t-hm *a ™' T 136 2 BEIHEE 3 AMAIREE T ARSI & 4 43 A
FREYTFEFR R RN 9.803 t-hm ™a™ WAL T - FABK I T4 10 4 AR BOR 1. 95, 5 2 BRH M AR AR R U
EYoHR R BRI 3,

3 W, KA WA U A PRI 35 0 20 A H LR TR, ELIR AT 3 AR, i i R B ¥
FAAR
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®3 FTRMRXFHHIBEZRBYRAMIBE MR

Table 3 Comparison of remaining mass and decomposition constant among different forests

AR BB (t-hm?) Vin XL VORI R IR
Forest type Remaining mass Decomposition constant Data sourcr
TR K ( T3k PG ) Dipterocarpus forest in Malaysia 3.20 3.3 [39]
H44hk (JE H F| ) Evergreen forest in Nigeria 3.00 2.4 [39]
WAk (HHS H ) Rain forest in Colombia 5.04 1.7 [39]
Ak (4B JEiX) Rain forest in Trinidad 4.20 1.6 [39]
A% L FIAK (BT JLN T ) Mountain rain forest in New Guinia 6.50 1.2 [39]
A 1L AR ( B2 P8 ) Mountain rain forest in Brazil 6. 60 1.2 [39]
S IR (3722 ) Decidous forest in 3.60 0.9 [39]
S 11 Hk ( 3E[H ) Decidous forest in England 7.10 0.8 [39]
Y& bk (36 [E % 75 B ) Decidous forest in Missuri 6.10 0.6 [39]
Y& H-HK (3£ [E B JE 7735 ) Decidous forest in Minisoda 12. 60 0.4 [39]
S 2 B ANEF AR Pinus massoniana needle forest in Dinghushan 11.43 2.42 [40]
L3k MAABKE MM Larix princippis-rupprectii forest in Guandishan 9.80 1.95 A3

3.4 JET RS

X SR LI AR P A PR 8 9 - 20 3 255 B K B SR it i AR AR R R LS B0 AT M
3.4.1 FHEMHEAER

9 i gk B S DR B K 028 ) BRI E B8R , R B AT RIS A LB R R I AR A R B B R
BR,GERILE A,

®4 TREBERFAEHSBIRPRER

Table 4 Mass loss rates of leaf litter in different layers in successive stages

RNz (% ) ORI (%)

H 39 SR (d) : EAH#Z (%) FH (%)
e Un-decomposed Semi-decomposed
Date Decomposition time Decomposed layer Average
layer layer

2005-05-19 209 13.79 3.64 11.64 9.28
2005-06-26 247 16.00 13.29 13.29 13.49
2005-07-27 278 18.93 14.50 16.93 15.99
2005-08-27 308 22.71 20.50 21.64 20.59
2005-09-27 329 27.50 23.64 27.57 25.02
2005-10-27 369 31.21 28.29 34.21 29.82

M4 AL, A 2004 410 H 21 HAEAREEE TR, 2 2005 45 5 A 26 H 25— IREURE, AR fs T4, Bk
BN, SRV A Y Sh D, ST Y o AR S, LS 20 AR IR, R il i R R B T B
3.4.2 JAVEM M AR

A LR iR K R BRI Olson F8EURAY , SHHHRLE R K 5.

®5 FEEERBEMSBERSH

Table 5 Estimated parameters in leaf litter decomposition model in the different layers

REHR U AHES iy (XE

HEJR Layers Loss rates Remain rates K fo.s fo.55
F4f)Z Un-decomposed layer 0.31 0.69 0.37106 1.87 8.07
2 Hift)Z Semi-decomposed layer 0.28 0.72 0.32850 2.11 9.12
E.4Hft)Z Decomposed layer 0.34 0.66 0.41552 1.67 7.2
JEA Total 0.30 0.70 0.35667 1.94 8.4
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MK S T LAE R i B MR, 0 — K 2. 1a, 50 95% T 9. La, B 0 i [A] i 4 5
BECHRED R, 0T 1. 67a, 50 95% T 7. 2a; MBEIERINMRIZ , /3 —F75 1.87a, 50 95%
i 8.07ac UL, MERIHITRYE R R E A G MR M B8 &, M B 7E R R A TS 2,
WG RERRNG , M5 — B [a] , i HR SRR, 2 B o
3.5 JAEHEFRITTRIANE T

Xt 3 AR E SR IR R SR S EIIRAT T, 26N S BRI TR S B SR A, &
RILE 3~ 5,

3.5.1 JAvEmsRRAESE BRI SN

HIE 3 AT AR AREA B RNFES LA LR TEESRE, BE IR H A TR, H
W TER MR E R RS N RSB RACRRS KBS, Wl R, FE AET KRE, RREA B
B/ E AR T RE R E R R TR E R N RS R MUE THREEEIRE, ARAEFS
T 6 A4y LART B E AR MRE L 7EE 2 E R RE M N TR S BERTNSA TR, HHEA 6 A
WaIT R ESE, #HEA 10 AREHIT N ZERI

—o— R/MEE Un-decomposed —%— 2432 Semi-decomposed ~ —a— EL43Hf# 2 Decomposed
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Fig.3 Changes of N in the different layers (left) and average (right) in litter leaf decomposition process

3.5.2 FEMHBRESEBEZNITEL

& 4 AL, SOk UL, RIS P REEAET AAT TR, ZE MR EEE JIERERPEESES
%, Hep ZERMBZHBREEY PESEET AMZAT—ERTHK,7 AME RIS E EETRE;
EXEZEBENREN PRESEWREET AMZAT M, ZERBEENELE, 2 10 AhEELEEE; &
B M 24 B R R H P R RAE 10 AGRTE T8 M7 Eid 2, 2 10 A 430 B2 T .
3.5.3 FEMHHRAESEEBEZNIITEL

HE S AT, MARE , A% K REBEFHE TR, MEBZNAET K BB lHEA—
B HENMRBZMEMRIZ SRMBIZ AT R 225, F UL RE T K 24 B2 Ak 2
NE, WY R RN, R B S R
4 iFig
4.1 FHAREERTER RS

FRMAEIR 5 ) B BEHb IR S 3 X AR BB AR A R K ZE R, KGRI N TE AR5 1 R Mg L
M2 BB S . 3T | TR BRETTSESS i L, 7678 (R HUBE S5 X 22 6] , 3 i X PR 16 P 1 S 40 Y
SEPHTE RN 12,55 t-hm % a P FEXURAAAAF T A N 11.29 t-hm a2 7 IR S5 1L SR
HAA 9.058 t-hm >a™ 'MW E LM 7. 172 t-hm > a ' BRI f K B L& iR HA R
5.154 t-hm > a ™' B7 i@ T BRARHI DL L IEHAMAL N 1.529 t-hm % a ™' BT Btk E R HES N T
REBRAEHD . F, R — B SR X A R 2Rk S 75 8] f 25 S AR, 4B i X 7 T 1 2R e 0 4
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Fig.4 Changes of P in the different layers (a) and average (b) in litter leaf decomposition process
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Fig.5 Changes of P in the different layers (a) and average (b) in litter leaf decomposition process

WM 7.697 t-hm *a " GUEEIGELLAMARZ 4.85 t-hm ™ a ™", B TR 550 80 LL1 B S BRI A
EFIEARZ IR ZE 6.363 t-hm > a ') H S AGHE AR [F] bk A B 2 18] f 25 51 B K, [RIE FP IR M X A K 9 L%
IR bR 5 2 A AR 22 A 3. 625 t-hm ™t IRl — XA RIS B AR , ZE R IR ST 3 4
PR B2 SRR, PSR AHHT AR RIS 1L T ARAR 2 1.5 ~ 2.5 t-hm %" H9207 20 ] — bk
BRI AR B B VA YE R A B 22 R T BV B R s AR B B . AR B AL
VAR BIA B 19.15 -hm a5 T HATE WX & RARMRMBFRLGER . TH, \FK 1 #REEHS
K& TRV R G BT 35.7% WAL B S SRR R 54. 4% AER AT R 6.7% 4 LAY
PR L 3. 1%, SHACRER AR BRHDBRAA L, LILET IR BRE R S SRR RN LGB E R
FHE RIS, T -8 3% & SR v B B 7EARMRIEVE B AR E BT I, %Y 4 50 2 5kl 7y
o B BRI SE R 2y, HrP R AGE B LAE R 2em HARME. RIS UK, YA TE W IR E K
/IE 50cm B 100em B, X450 4% A4 e S Vsl 1 T BEAEL AR B8 , R RO AR T B CAR B2 Lk, e it 8 v A
BN RSB — R, AR 8 B S LR K R YRR FTRE S IR o ARG VE HHRAMKTIT &, B 2
B PR ,6. 837 t-hm ' B PR B A EIA R TR L CAROE B AR I8V B, 5 A 4R X
AR TS B A PE KA R o T DL, X TR 9 B Y st B A AR o R R S5 R, B RIS AR TR AT LA 332 1)
50, B HEEN KEH G —ERTTR TER R, 4 8815 1 BA — & &l B SO
4.2 JAEYIR I RER

HNREED R SRR TS YHEERE e BN SR E RN E G, BT R E R
WRE . GEMEES, KR JAEY R E LSRR S 1 TS AR o R A I
VEW T R AR B — AN EE RS , [ PN 2 RO T SR A — R IR g5 R O R v R R o A B R R ) LB SR A
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R AHRER SRR T AR R, ] Olson AR A ALY L B2, IR HARSH K,
K AR R/INAT LA B 75 9 50 i R B SEASARAE , A 3BT SR B 73X MR X TF— A5t 8 I R IE W 50t
TR, 26 T R BEAME Y B B R R AR AL, TR T Olson BT 40k SRFGAT SRR 22 1 , BRI T AT EL A T 3 o

ABEFAGH T IR MR R E, 5 E B AR RAT L (£ 4) T I 2 Rk IR 5
40% ~70% FAESMRHE R HETHZEHHN 20% ~30% MREEDMEER"? | SR LS R%
Y5 i R G S AR AL A%

®4 TRAHRMKEFEMHREZMSBERALE

Table 4 Comparison of Weight-loss rate and decomposition constant among different forests

AR REH(%) GHiF R VORI R IR
Forest type Weight-loss rate Decomposition constant Data sourcr
221 B 1L B AK Tropical mountain rain forest in Jianfengling 63.61 2.172 [17]
= W4 R IEASAHK Evergreen mixed forest in Sanming - 1.188 [18]
= HARREAIAK Fokienia hodginsii plantation in Sanming 83.47 1.800 [9]
it INAEILE M A% Larix princippis-rupprectii forest in Guandishan 30.00 0.357 A3
1 JLIL#E F#A%FH Needle of Pinus sylvestris var. mongolica in Morershan 34.64 0.426 [19]
K H L ERE M4 % Needle of Larch forest in Northemn Changbaishan 25.70 0.301 [20]

4.3 RV RSP IREhES

AR T Y i R b 3R Sh SR IR - B - B B R RO S AR S B O 5 (EOR
[FIARARE AL AUA R X T RRA TR R 22 R . AR AU T A AR IR 95 I A 4R R P N & B 28 1eA%
JRFI Iy 5 5 B 4 B IF 5 B A 2 72, 28 0L T 48 B AR ( Fokienia hodginsii ) 1 #% 7 ( Cunninghamia
lanceolata) . 25 A ( Pinus massoniana ) g ( Populus spp. ) \JHl|#8 ( Robinia pseudoacacia ) ZE3% M4 B2 A
FURE TG Rt AR 1Y) T S5 FAA (Pinus sylvestris var. mongolica) RSB AR o P iAE 1k
REEAR AR R I X IR 2 T R — WA R R RS 9 h S R R ER A58 b, P R T
SRS R RIARTAZE B MG R B RN . K EREM M BRI LR R, 5
AN BT AE R AL
5 &ig

(1) L&A AR P A B 19,15 t-hm a5 T RIS BEH A ZR AR AL, AR W45, Wit s
35.7% , Bk 7 54.4% ,FEFR 15 6. 7% B FZW5 3. 1% , RiER &&= T o HL il e

(2) JAEYZEH %R AR BIEZS, 10 A4 818 % e, IR £, HARKZE WA DB R
% s WA B B LE 10 AR BIRK  (HAZHMAR & B WBK, Frge it B8, B TR, E R ZFETH
& BB/ B BRI AR B WA ZT 0 3, (A BRI R IR RS o, h BEE 28 H s MR 2
PTEEARULTRE,

(3) #EALE I AAMK 3 AR T UATE YR BB BT 135 9. 803 t-hm ™ a ™' R AMAEEN 1.95, KT
AR B R R R E AR, 2 Z B 369d 5 IRV RE RN 29. 82% o 1B AMR)ZE IR
HERNE, 0 F—FT 2. 1a, 50f# 95% T 9. 1a; FEC /MR JE iR, o0 —2K % 1. 67a, 3% 95% 5 7. 2a; 7€
RKRZ, fR—FF 1.87a, 7 # 95% 5 8.07a,

(4) e RE Y gt RS  RRNEIS B LR TEESRE, 2IE AR TR #BEY
FEFHBRIN T AETTRE, 25 HREE L, A4 KRN EEIBREZ R NFEDNS BE ERI N+
SE KRR, VR M A AR ORISR A A U E
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