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Contributions of soil fauna to litter decomposition in alpine/subalpine forests. LIU Rui-long',
LI Wei-min’, YANG Wan-qin', TAN Bo', WANG Wen-jun', XU Zhen-feng', WU Fu-zhong'
('Key Laboratory of Ecological Forestry Engineering , Institute of Ecology & Forestry, Sichuan Agri-
cultural University , Chengdu 611130, China; ° Forestry Bureau of Western Sichuan , Lixian 623102,
Sichuan, China). -Chin. J. Appl. Ecol. ,2013,24(12) . 3354-3360.

Abstract; A field experiment was conducted using the litterbag method to quantify the contribution
of soil fauna to litter mass loss of Salix paraplesia, Sabina saltuaria, Betula albosinensis and Abies
faxoniana during different key periods of the decomposition process of the first year (from November
2011 to October 2012 ). The results showed that the mass loss rate showed S. paraplesia > B. albo-
sinensis > A. faxoniana > S. saliuaria, and the rate in the growing season was greater than in the
freeze-thaw season. The contribution rate of soil fauna to the mass decomposition displayed as S.
saltuaria (26. 7% ) >A. faxoniana (18. 8% ) > B. albosinensis (15. 7% ) > S. paraplesia
(13.2% ), which was higher in the freeze-thaw season than in the growing season for litter of B.
albo-sinensis and A. faxoniana while vice versa for litter of B. albosinensis and A. faxoniana. The
contribution of soil fauna was mainly related to organic C, P and N/P in the freeze-thaw season,
while N, C/N, lignin and lignin/cellulose in the growing season.

Key words: soil fauna; alpine/subalpine forest; litter; mass loss.
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BRI AR AEASCH T 2 T & HAER T +
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Table 1 [Initial litter quality ( means+SE, n=5)

16 5—8 . W IXAH4E 11 A BIRAE4 A hE ik
VRN, REAE TR .

RGBS BY, A1 1 7 T 4K 3582 m, Fr K
J2 FE N ITRAIFIRITIS 42, W 2 120 a, KT HE
BTN EEMN , = FikL ( Berberis sargentiana) =511
#t85 ( Rhododendron lapponicum ) %5 ; #E L 2 {37 T 3%
3023 m, e ARJE FENIRTLI A2 FILIHE, BHEZ) 70 a,
MY FZ AT (Fargesia spathacea) YWk ( Cys-
topteris montana ) P\ J @ FIVH 5L @AY 5.
1.2 PR ik

2011 4F 10 A, fEAF b A WSCHE BT &E A B ZEMD 7
GUERAR | ARG AN W TS IS PAYA
T HEFPRI 10 g, B AN [FIFLAZ I 75 P42 (20 emx
20 em) . BRI A FLA PR VR 0 & 60 4%, 3 480
48, JTE YA o P2 e e O A 5 T, Dt b T 2 44 R
H10.04 mm fLARAYJE T M, Fii = FLA2 5351004 0. 04
mm (FEAHEER HEZhY) A3 mm (FEA RVFITA
S A ) L S 4 AR S U ]
(10 g) BT 4% 5 48, 72 65 C THET RiEH,
P AT LR A TR A AR i O R T B i (867
g FEEMN 9. 14 ¢ JTAHT 8.37 g LLMERN 8. 77 g IRIT.
A2) I E Hw bR B i 8 75 Y00 46 B B RRAE N
1.

T 2011 4F 11 13 H R SEARESHT, TEAEHL 1K
' REE M AN IT RO 8 T W48 AR 4 2 50 £DHE IR
TR R AE. B FEHN BEHLIE I 5 4> 5 mx5
m AR BTRE TS, 25 BRAE J7 P - 23 T A A A A v
Yy U8 T ARl T 3 T 8 T A0 VE I LT
PRV IS, BEAAE DT 0 00 T A ) LA ) U8 9 0 03
R4 12 4%
L3 FEALCREE

FET R W D S5 2R, TR R I W o R o — 4
SITEZEAT PR URR A A R T %R A 3 AR . SR
8] O R 45 40 9 (2011-12-27 ) | R 45 31 (2012-03-
07) Rt (2012-04-27) AEKZEHIIH (2012-06-16) |

Yikh A BB E\ 2P VNS YR

Species Organic carbon Total N Total P Lignin Cellulose
(gkg™) (gkg™) (ske™") (%) (%)

Sp 379.8+23.3a 12.4+0.9a 1.1+0.1a 25.4x1.7a 13.5+0.7a

Ss 517.7+20.3b 10.2+0.7b 1.4+0.1b 20.8+1.3b 12.2+0.7b

Ba 484.3+17.0c 10.4+0.8b 0.8+0. lc 26.9+1.1a 12.9+0.7ab

Af 505.9+30.6bd 11.4x1.1a 1.7£0.1d 22.6x1.2¢ 12.6+0. 7he

Sp : HEFEMI Salix paraplesia; Ss: J7 A Sabina saltuaria; Ba: ZIME Betula albosinensis; Af:URITY3 2 Abies faxoniana. T [F) The same below. R[El/NE
FREFIR YR B A9 T B 22 53 5.3 Different small letters indicated significant difference among different species.
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BsF 409 ) B 491 Y418 ( average temperature, AT) | 1E B
( positive accumulated temperature, PAT) | 1 £ &
(negative accumulated temperature, NAT) (3 2). B
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Fig.1 Temperature dynamics of sampled plots.
1: %44 3600 m Elevation 3600 m; II; 4% 3000 m Elevation 3000 m.
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mm LA P8 75 )42 P4 ] 9 400 %) o 400 2 8.

K SPSS 17.0 Hl Excel B4 78IE 585
ST, R 278 85 2243 ( GLM Multivariate ) 8%
AN 22 e (LSD) FLBRAN R B 1A AN [R) LA 0 7%
Yr4s N IRV 0 B St 401 % 3 DA KOS [ B 1 18
%Xﬂlﬁfﬁp%ﬁﬁ%ﬁl%%ﬁﬁk$,ﬁﬁ Pearson #5¢ 2%
PR AN [A] PR [] (9 A0 DG OC &5 1 PR K I E
a=0.05.

2 HRE5HMH

2.1 R[EIIFR R P00 o3 i sh 2

Zo5t—AE M3, 3 mm FLER IS WA b R E
W5 R A £ M R VT8 A2 08 95 90 43 il 52 i T
50. 1% 39.4% 44.0% F140. 1% ) 53f#, 0. 04 mm
FLAR VR DA rh B0 B ZLRERIIRT T2 2 4
W M SERL T43.5% 28.9% 37. 1% H132.6%

Table 2 Temperature characteristics of sampled plots at different periods ( °C)

Feit 24 OF DF TS EGS MGS LGS FTS GS WFY

Plots Parameter

1 AT -1.4 -1.4 1.9 8.3 11.6 6.9 -0.3 9.1 4.7
PAT 1.1 34.2 103.8 414.1 815.1 446.6 139.2 1675.9 1815.0
NAT -51.2 -135.0 -6.9 0.0 0.0 0.0 -193.1 0.0 -193.1

2 AT -2.6 -5.4 2.6 8.9 15.1 7.8 -2.2 10.9 4.9
PAT 4.8 1.1 150. 4 444.0 1059. 8 503.9 157.9 2007.7 2165.6
NAT -95.6 -383.5 -18.8 0.0 0.0 0.0 -497.9 0.0 -497.9

OF . R 45913 Onset of freezing period (2011-11-13—2011-12-26) ; DF: %45 Deep freezing period (2011-12-27—2012-03-06) ; TS: flfb 4] Tha-
wing stage (2012-03-07—2012-04-26) ; EGS: 4 KW Early growing season (2012-04-27—2012-06-15) ; MGS: A= K Z=H1 Middle growing sea-
son (2012-06-16—2012-08-24) ; LGS KZR W Late growing season (2012-08-25—2012-10-30) ; FTS; Z i P4 Bl Freeze-thaw season (2011-
11-13—2012-04-26) ; GS: /£ K ZETT Growing season (2012-04-27—2012-10-30) ; WFY ; 55 —4F 42 4F The whole first year (2011-11-13—2012-10-
30). AT.#Ji Average temperature; PAT;IEFUR Positive accumulated temperature; NAT; f1 1 Negative accumulated temperature. T[] The same

below.
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Fig.2 Mass remaining of leaf litter at different periods ( mean+
SE, n=5).

gpﬁ@iwﬂ Salix paraplesia; Ss: JT KA Sabina saltuaria; Ba: ZLHE Bet-
ula albosinensis; Af; IRV A2 Abies faxoniana. OF; FEZEWIHH Onset of
freezing period ; DF . %451 Deep freezing period; TS . 1k 1 Thawing
stage; EGS: A KT Early growing season; MGS: K ZxH1H Mid-
dle growing season; LGS: 4z K Z=AK M Late growing season. T [F] The
e LT LY E A

cance between the different meshes.
() 3 itk s A TR LA 1R 9 2 3 fe o 23R 1 2 By B S
SZIMESIRITIRAZ > R (K 2) .
2.2 TSR B IRTE Y R R

TEPITE Y — A o ff e F b, R3S e
AN [R1 B il Y 0 Jo 4 2 2R (€, ) R/IMRIR 7
A (10. 5% ) SURTTISAZ (7. 5% ) >LLHE(6.9% ) >
FRAENN(6.6% ), H 4 MR RM M ERK TN K
TR BEMEY C U 2ER 21 1% ~
45.7% (18 3).
2.3 LIESNWT IR TR P BT R ) TR R

ARG 0], 338 Sl X5 AN [] 9 o O % 40 43 Fde 1)
DURRFE (P, ) R/ANRIL R TR (26. 7% ) >IRITS
(18.8% ) >LIHE(15.7% ) SHEEMI(13.2% ). H

same below. indicated signifi-

x3 ARERELEYIEAZEYRERKPTEHE
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Mass lose rate (%)
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Fig.3 Mass loss rates driven by soil fauna at different periods
(mean=SE, n=5).
REFRFRA RN 2257 B3 NG TR R AR P Fhia) ) 22
5t 13 Different capital letters indicated significant difference among dif-
ferent decomposition stages, and different small letters indicated signifi-
cant difference among different species.
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Bt/ iR M 22 SR (£ 3).
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FAAR(FR 4) . WAL BN TTE D) o (55 —4F P,
5 C N RBTER LF4ER C/N NP KBTR/ YR
PP 2 AR SE O R H BT R ) P, X
5 C P N/P R EME K FET P S N AT
H C/N AR/ 4 R 3O R4S R e aiiv
P 5 TR B8 Y5 9 T PR 2 0 3 A ek
AL P S P REFEADC HES P 5 C.
N.P.C/N.C/P FIAFZE/N WEHM. Bk N fil C/P
A AR FTTRI P,, 5 AT IR A 5 ) T T
B ARG HARKES e, VSN P C/PA

Table 3 Contribution rates of soil fauna to mass loss at different periods ( % , mean+SE, n=5)

YyFp OF DF TS EGS MGS LGS FTS GS WFY
Species

Sp 8.5+1.0 6.5+1.8 8.8+0.9 24.3+5.6  29.8+3.4  15.5=+1.1 10.2+1.4  15.5+2.4  13.2x1.4
Ss 11.4£0.6  15.9+2.6  11.9x1.4 15.0£3.6  27.3x2.1 10.1+2.4  15.2+1.9  36.5x1.1  26.7+2.3
Ba 13.6+0.7 6.7+1.8 14.3+0.6 16.2+5.2  29.1+2.7  18.3+2.5  16.8x1.6  14.8+2.5  15.7+2.9
Af 18.6+0.3 15.7£3.2  21.6%2.1 23.5+2.0  24.2+2.1  21.9:0.8  27.7+2.1 8.6+1.8  18.8xl.1
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Table 4 Correlation coefficents between P, and tempera-
ture of species (n=30)

YIRb Species AT PAT NAT
Sp 0.590* * 0.713** 0.082
Ss 0.953** 0.939** 0.630*~
Ba 0.921** 0.945** 0.719**
Af 0.944** 0.803 "~ 0.907 * *

% P<0.05; * % P<0.01. T[A] The same below.
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K, NIRRT 38 sh ¥ i) Sk VE .

M9 22 B, 7 [) isf 300 - 458 2 9 %o ) % 40 I 48
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XHEE /N 3k 252 R R A TR AN A I i R ) T 3 5
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Table 5 Correlation coefficents between P,,, and litter quality at different periods (n=20)

I 34 C N P Lig Cel C/N C/P N/P Lig/N Lig/Cel
Period

OF 0.176 0.245 0.398 0.159 0.054 —-0.065 -0.153 -0.173 -0.031 0.204
DF -0.499 " 0.739" " 0.478 " 0.054 0.342 -0.721"" -0.725"* -0.236 -0.577"* -0.181
TS 0.223 0.231 0.475" 0.079 0.011 —-0.026 -0.216 -0.261 -0.099 0.120
EGS 0.781"* -0.363 0.775** -0.828"" -0.572"" 0.689 " -0.434 -0.911** -0.512" -0.759"*
MGS 0.023 -0.483" -0.670" " 0.074 -0.099 0.302 0.609 " * 0.439 0.474* 0.173
LGS 0.765"* -0.331 0.403 -0.179 -0.364 0.623**  0.118 -0.372 0.125 0.033
FTS 0.635"* -0.100 0.650 " -0.282 -0.301 0.418 -0.219 -0.564" " -0.176 -0.164
GS 0.289 -0.477" -0.037 -0.527" -0.359 0.476 " 0.027 -0.248 -0.133 -0.499 "
WFY 0.724** -0.561" 0.429 -0.787" " -0.589" " 0.776 * *  -0.167 -0.679" " -0.310 -0.692" "

Lig: KJFi & Lignin; Cel;:£F4EZE Cellulose.
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