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Effects of litter on soil organic carbon fixation in Reaumuria soongorica

communities in the Sangong River basin
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Abstract: Soil organic carbon is an important component of the soil carbon pool, and plays a key role in ecosystem
productivity and the global carbon cycle. In this research, litter removal and detritus input treatment ( DIRT) methods were
used to study the litter productivity, litter amount, and effects of different litter treatments on the soil organic carbon in two
Reaumuria soongarica communities in the Sangong River Basin. The results showed that the litter productivities of two
communities had almost identical seasonal changes; they reached their second —maximum and maximum values in July

(August) and October,and both showed “N” distributions. The litter amount also presented similar seasonal change trends ;
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both showed “W” distributions , and reached their maximum values of 30.65 g/m” and 57.87 g/m’ in October, respectively.
The soil organic carbon content gradually reduced with soil depth ; Community 1 and Community 2 decreased by 61.73%—
62.39% and 18.24%—25.84% ,respectively. The average soil organic carbon content of Community 1 and Community 2 was
reduced by 6.97% and 18.38% by the litter removal treatment ( no litter,NL) ,and increased by 19.64% and 13.66% by
the litter treatment ( double litter, DL) ,respectively. The soil organic carbon storage values of Community 1 and Community
2 were 1007.36 kg/hm’ and 709.30 kg/hm’ after NL treatment, and 1197.88 kg/hm” and 1010.78 kg/hm’ after DL
treatment , respectively. Two—way analysis of variance showed that the interaction of soil organic carbon between the soil
depths and three litter treatments was significant in Community 2, but not Community 1. Regression analysis showed that soil
properties were determinants of the differences in soil organic carbon between the two communities. The relatively high litter
amount and low soil organic carbon content were attributed to the high soil pH and salt content, which inhibited litter
decomposition. Otherwise , the relatively high soil water content and low soil bulk density promoted both soil organism activity

and soil organic carbon mineralization, which led to the decrease in soil organic carbon content.

Key Words; Reaumuria soongorica communities ; litter treatments ;soil organic carbon ;soil factors
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Table 1 Characteristics of two Reaumuria soongorica communities

WiH Item piza| Community 1 MK 2 Community 2
1R Altitude/m 485 462
ZH i Longitude & latitude N44°20.147' ,E88°07.807' N44°19.090',£87°50.337'
YIF %5 H Number of species 8 4
#% ( Ceratocarpus arenarius £33
FEA R Accompanying species (ﬁgimﬁla( collina) ,]fﬁfz‘i( Halox;l(;jﬁ o jif;f)( Salsola collina) ,/NRERI (Nitraria
ammodendron)
pH {H 8.73 9.32
=5 Plant height(cm) 26.4 27.93
¥ Coverage( %) 27.2 32.8
SEIE Crown area(m?/plant) 0.42 0.66
S density (#5/m?) 0.66 0.57
£ J& Drude abundance 5.33 6.67
¥ Biomass(g/m?) 100.56 140.26

F 2012 4E 5 AWIIFUR , 0 BIAE PN EE S SeEE R B 3 1> 25 mx25 m BREH , 76 & MR N 5 5 4 50
emx50 em AIJA YRS (FL 1 mmx1 mm) ARSI S SR E R M T 15—20 em, B H (6—10 ) &
WIS AR N TRVE D, ol Il S0 22, 36t R b A 7 R VAR 2R T, BT LA, T 65°C ML 48 /AT,
PRI,

K DIRT 32 3547 0 75 9 8 i 52 562, 78 1 3 A5 4% b rp 25 1035 o 6 BR AL B (LCK) | 2 BR IR 75 9 b 22
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JE ) 38 T A B

[, B AEREAS 25 mx25 m AUFREHB P, BEALIBEER 3 AR SEAT 1 4980F SR 4, KRR 75, H 45
KRB HL0—S5 em .5—10 em ,10—20 em ,20—30 em +)Z A9 11425 300 ¢, FH Tor#r LS /K& pH {H BT
ek ARG IFERRE T NS HE B8R, A B3R T (MR 50.46 mm, /5 50.02 mm) BEFE 10 em
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1.3 ZEWNT
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Fig.1 The changes of each ecological factor in 0—30 cm soil layer ( mean+SE)
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Fig.2 Season changes in litter productivities and litter amount( mean+SE)
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Fig.3 Changes of soil organic carbon at the three treatments of two Reaumuria soongorica communities( mean+SE )
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Fig.4 Changes of soil organic carbon of two Reaumuria soongorica communities at different soil depth( mean+SE)
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Table 2 Regression equation between soil organic carbon and litter productivities, litter amount

fiisrs el FEA KL AR
Communities Independent variables Number of samples Regression equation R?
| P e i s y=6.67-0.37x 0.929
YA y=1.18+0.06x 0.998 **
) ERE2Y Fige s y=2.26+0.03x 0.998 **
JHIE YA y=-0.52+0.06x 0.999 **

B EPEKF Significance levels: # * ,P<0.01; * ,P<0.05.

H1 4 AL, 3RS K SR R R pH (E A SR R AR 1 LI HLRR A2 A [0 9 5 R
RIS AL RN, REEKER SR pH RN R BE AR 2 A LR 1
AT RE R SRR RS 2 e LR B RN T,

b SRR AN T My b B 1A MLBR B0 S EAR AN 3G 5 B, BRI R (LR IR A v A B X RET 1
R 2 (9 T3 ML A A S 2B AR R TR EE < v ) — i A B R 2 10 A ML BT W i 22
VEHT X% 1 B9 HAE I
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Table 3 Regression equations between soil organic carbon and SWC,SEC,SBD,pH,ST,TN,TC

HE BT [al = J i HEAKL .
Communities Ecological factors Regression equation Number of samples

1 SWC y=5.42-0.99x+0.08x> 0.900 ** 12
SEC y=12.32-7.24x+1.232* 0.674 12

SBD y=45.37-72.54x+30.47x> 0.586 " 12

pH y=498.00-114.05x+6.56x> 0.886 " 12

ST y=-14.82+1.31x-0.02x> 0.113 12

TN y=1.45+0.43x+2.62x> 0.687 ** 12

TC y=8.55-1.38x+0.08x> 0.530" 12

2 SWC y=4.46-0.332+0.01x> 0.885 " 12
SEC y=4.82-0.94x+0.10x> 0.177 12

SBD y=7.70-6.00x+1.38x> 0.589 " 12

pH y==272.11+57.40x-2.99x> 0.304 12

ST y=1.45+0.01x+0.002+> 0.319 12

TN y=1.21+1.72x+1.50x> 0.717** 12

TC y=4.12-0.57x+0.04> 0.468 * 12

y, FIEA LI , Soil organic carbon( g/kg) ;SWC, 135 /K i, Soil water content (%) ;pH, T3 pH; SBD, + 3% T, Soil bulk density(g/cm’) ;
SEC, T 3iH 5% | Soil electrical conductivity (ms/cm) 3 ST, -3 | Soil temperature (°C) ; TN, 42 %(, Total nitrogen content ( g/kg) ; TC, 4 H , Total

carbon content. {2 PE/K - Significance levels: * * | P<0.01; * ,P<0.05

®4 TEANKRSESEFHERSEEASHT

Table 4 Stepwise regression analysis of soil organic carbon and ecological factors

BEPE Communities % A J7 2 Stepwise regression equation R?
1 B=-24.32-0.31SWC-0.09SEC-1.87SBD~-1.82pH-0.06ST 0.979 **
2 B=0.85-0.19SWC+0.09SEC+0.25pH+0.03ST 0.917**

B, 1A HLEK , Soil organic carbon( g/kg) ; SWC, 135 /K | Soil water content (%) ;pH, 3% pH;SBD, 3455, Soil bulk density (g/cm® ) ;
SEC, T 31 5% Soil electrical conductivity (ms/cm) ;ST , 3R | Soil temperature( °C ) . i & 7K Significance levels: * % ,P<0.01; % ,P<0.05

x5 ITEANBRS=MLENRRLEZENNEAZRFESHT
Table 5 Two-way analysis of variance between soil organic carbon and three treatments and different soil layers

FHEA B Soil organic carbon

i3
Communities TIRRE =4k 3 R R x =Pk 3
Soil depth Three treatments Soil depth X three treatments
1 444.26"" 16.31™" 0.62
2 179.35 " 63.17*" 2.65*

B PEKF Significance levels: * * ,P<0.01; * ,P<0.05

31 YRS IR

WF5E 220, Y597 P A T B IR B A K R 5 s S ] T = AR A k22 ) TR b X IR
BE SRR RIS Y A e R ) EER R FRARET R KN FER R, RRAS RG A
PRV 7= A A SR ALY 2R A A, T R XA AR R A R A, B A
PR R AR Y AR S D EEEE S N R B = T R A RIS R IS AR PR R 24.3 g/mP I 27.
72 ¢/m* A HEAR RV S N AR EARA & Y 7= S Va1 (7.43—194.27 g/m?) |, BB AR TR 4 T B4 A&
RGEIATEY) B (60—375 g/m*) 1 JATEY B R AR AR R BRI (10 H) 7 H .8 H MIRE
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S b RN A HUBRVE 2 A HLRR 5 R YR R S IR A e SE R VS LBk R VR W Al - A DR
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