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Short Term Effects of Litter and Sod Layer Removal on Soil Active Organic

Carbon in Typical Forests in Cold Temperate Zone

Wang Jun, Man Xiuling
(School of Forestry. Northeast Forestry University . Harbin 150040, China)

Abstract: [ Objective | The aims of this study are to explore the effects of litter and sod layer removal on soil
active organic carbon in cold temperate forests, and to provide scientific reference for the study of soil carbon
cycle in cold temperate forests in China. [ Methods] Three typical forests (Betula platyphylla forest, Pinus
sylvestris var. mongolica forest and Larix gmelinii forest) in the northern part of the Greater Khingan
Mountains were taken as the research objects. Four treatments were set up in the three forest types, inclu-
ding control, litter removal, sod layer removal and both litter and sod layer removal. Soil samples were
collected from different soil layers (0—10 ¢m and 10—20 c¢cm) of each treatment in September 2021 to study

the soil active organic carbon components and their influencing factors. [ Results] In the 0—10 cm soil layer,
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compared with the control, there was no significant change in the contents of soil soluble organic carbon and
readily oxidizable organic carbon after litter removal in the Betula platyphylla forest and Pinus sylvestris
var. mongolica forest, but significantly decreased by 25.49% and 39.40% in the Larix gmelinii forest. Soil
microbial biomass carbon in Betula platyphylla forest and Larixz gmelinii forest decreased by 19.26% and
18.86% » respectiveley, but varied slightly in Pinus sylvestris var. mongolica forest in litter removal treat-
ment. The contents of soil dissolved organic carbon and readily oxidizable organic carbon decreased signifi-
cantly by 16.08%, 60.69% and 17.38%, 17.33% in Betula platyphylla forest and Pinus sylvestris var.
mongolica forest, respectively, after removing the sod layer, but there was no significant change in Larix
gmelinii forest. Soil microbial biomass carbon contents were significantly reduced by 19.47% ~42.02% in
the three forest types. The contents of soil microbial biomass carbon and readily oxidizable organic carbon in
the three forest types were significantly reduced by 22.03% ~27.01% and 52.22% ~57.01%, respectiveley,
after removing litter and sod layer at the same time. The contents of soil dissolved organic carbon decreased
by 11.25%~22.18% , among which the Betula platyphylla forest and the Pinus sylvestris var. mongolica
forest forest reached a significant level. In the 1020 cm soil layer, there were no significant differences in
soil dissolved organic carbon and soil microbial biomass carbon among all treatments in three typical forests.
Sod layer removal treatment and both litter layer and sod layer removal treatment significantly decreased soil
readily oxidized organic carbon in Betula platyphylla forest and Pinus sylvestris var. mongolica forest,
respectively. There was no significant differences in soil readily oxidized organic carbon among different treat-
ments in Larix gmelinii forest. The components of soil active organic carbon in the three forest types were
significantly positively correlated with soil total organic carbon, total nitrogen and water content, and signifi-
cantly negatively correlated with soil pH. [ Conclusion] The removal of litter and sod layer reduced the con-
tents of soil active organic carbon, and the existence of litter and sod layer were beneficial to the formation
and accumulation of soil active organic carbon.

Keywords: forest soil; remove litter; remove sod layer; activated organic carbon
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Table 1 Basic information of the sample plots
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Table 2 Basic characteristics of litter and sod layers

=378 BT AR AR T AR DL T RS AR
JERE /em 5.000Aa 4.6740.47Aa 4.6740.47Aa
TR/ % 45.66+1.64Ba 47.666.96Ba 67.68+2.57Aa

N it/ (t» hm™?) 5.9940.16Ba 7.174+0.88ABa 7.80£0.27Aa

i BHHLK/ (g kg™ 458.17+3.70Aa 450,00+ 2.25Aa 440.87+12.85Aa
2R/ (g kgD 18.51+1.10Aa 14.57+0.27Ba 19.5940.82Aa
file & L 24.8341.34Ba 30.9040.75Aa 22.55+1.23Ba
JEJE/cm 4.6740.47Aa 2.3340.47Bb 5.334£0.47Aa
TKFE/ % 67.8040.49Ab 55.7744.34Ba 67.214+5.14Aa
it/ (t« hm ™) 35.21+3.69Ab 26.6741.02Bb 29.39+2.57ABb

2

HHLER/ (g« kg™ ")
A /(g kgD
WA A

441.671+3.86 Ab
26.91+2.85Ab
16.66+1.80Bb

288.67+2.87Bb
12.00+0.97Bb
24.23+2.11Ab

395.3342.87Ab
18.12+2.83Ca
22.33£3.27ABa
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Table 3 Three forest types under different treatments of soil physical and chemical properties change characteristics

HA LR em  AE EEESKE/Y ﬁﬁ pH fif AR Y
(gecm™ ) (g kg ") (g kg
CK 35.67+6.33Aa 0.5540.05Aa 4.6940.05Aa 33.20%£0.85Aa 1.60£0.12Aa
RL 33.68+1.74Aa 0.56+0.06Aa 4,7540.04Aa 32.53£0.54Aa 1.39£0.11ABa
010 RS 34.61+3.15Aa 0.67£0.12Aa 4,7740.05Aa 19.30%0.08Ca 0.9440.14Ca
ek RR 33.53£3.28Aa 0.6440.08Aa 4.7940.02Aa 22.6310.17Ba 1.2440.06Ba
CK 25.83£0.14Aa 1.20£0.14Ab 5.31£0.05Ab 14.00£0.37Ab 0.75+0.10Ab
RL 25.0442.85Ab 1.214£0.07Ab 5.20£0.03BCb 12.8740.62Bb 0.78+0.09Ab
1020 RS 24.3740.48Ab 1.16£0.02Ab 5.1840.03Ch 11.13£0.21Cb 0.66+0.06Aa
RR 25.27%2.84Aa 1.20£0.07Ab 5.27£0.01ABb 10.97£0.45Ch 0.6940.04Ab
CK 39.14£6.69Aa 1.37£0.16Aa 5.184£0.10Ca 26.43£2.03Aa 1.44£0.13Aa
RL 37.39£0.35Aa 1.35+0.21Aa 5.6540.04Aa 25.60+1.26Aa 1.42£0.05Aa
010 RS 39.15+0.21Aa 1.31£0.08Aa 5.5040.02Ba 24.77£0.45Aa 1..42+0.03Aa
T RR 38.48£0.17Aa 1.31£0.14Aa 5.4140.02Ba 19.43£0.17Ba 1.10£0.03Ba
CK 28.32F1.76Aa 1.4840.03Aa 5.6440.02Ab 13.504+12.60Ab 0.84+0.04Ab
RL 27.614+0.37Ab 1.46£0.13Aa 5.6840.00Aa 12.60+0.24ABb 0.7940.10Ab
10720 RS 28.4440.10Ab 1.47£0.07Aa 5.6940.03Ab 11.90%0.24Bb 0.914+0.04Ab
RR 28.0941.63Ab 1.3740.13Aa 5.7610.04Bb 9.274£0.27Cb 0.87+0.06Ab
CK 57.14£0.52Aa 1.69£0.06 Aa 5.1140.01Ba 34.13£0.34Aa 1.91£0.18Aa
RL 52.48+3.18Aa 1.66£0.12Aa 5.3940.10Aa 27.9740.50Ba 1.77£0.03Aa
010 RS 44,1742.44Ba 1.56£0.24Aa 5.0640.01Ba 33.03£0.33Aa 1.71£0.06 Aa
RR 41.47+1.87Ba 1.76£0.22Aa 5.2940.02Aa 25.1740.57Ca 1.43+0.03Ba
P S, LU RN .
CK 39.6943.50Ab 1.77+0.02Ba 5.4840.06Bb 16.87+0.33Ab 0.874+0.08Ab
RL 36.83+0.94ABb 1.70£0.04Ba 5.5340.01Ba 15.074£0.45Bb 0.84%+0.02Ab
10720 RS 32.934+1.83BCh 1.7240.04Ba 5.4740.02Bb 15.1340.12Bb 0.7940.03Ab
RR 27.1442.97Ch 1.89+0.02Aa 5.6540.02Ab 12.97£0.45Ch 0.74%0.02Ab
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Characteristics of soil soluble organic carbon contents in different treatments of three forest types
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Fig. 2 Characteristics of soil microbial biomass carbon contents in different treatments of three forest types
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Fig. 3 Characteristics of soil easily oxidized organic carbon contents in different treatments of three forest types
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Table 4 Correlation coefficients between soil active organic carbon components and influencing factors in three forest types

Fr #H  DOC MBC ROC TOC TN SWC SBD pH
DOC 1 0.908" " 0.826"" 0.920" " 0.912*" 0.813"" —0.922" " —0.916""
FIHEM MBC 1 0.854" " 0.952"" 0.960" 0.758" " —0.884" " —0.892""
ROC 1 0.943" " 0.847" " 0.546" " —0.723"  —0.720" "
DOC 1 0.911"" 0.678"" 0.917"" 0.911*" 0.855" " —0.223 —0.725""
ER RN MBC 1 0.7127* 0.937" " 0.862" " 0.803" " —0.328 —0.775" "
ROC 1 0.767 " 0.712" " 0.480" —0.137 —0.462"

DOC 1 0.833"" 0.729"" 0.894" " 0.866" " 0.725"" —0.176 —0.831"
MM MBC 1 0.806" 0.922"" 0.929" " 0.826" " —0.266 —0.771" "
ROC 1 0.896" " 0.797"* 0.713 " —0.316 —0.861"

e x AR FE (p<L0.05), x x R EFE (p<<0.01), DOC Hy vl %A HLAK s MBC 2 fU2E ¥ i B s ROC 2 & AL A HLEK s TOC 2 S HLBk s TN
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