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Effects of Interplanting White Clover on Soil Total Organic Carbon and Light Organic Carbon Fraction in
Apple Orchard
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Abstract : Interplanting cover crops in orchards is one of soil managements for the sustainability of orchards. Herein, we examined dynamics
of soil total organic carbon (TOC ) and light organic carbon fraction (LOCF ) in an apple—white clover system in Weibei Loess Plateau
from 2005 to 2011. Soil samples were collected at depths of 0~5 cm, 5~10 cm, 10~20 cm and 20~40 cm in clear tillage and white clover—
interplanting orchards. Total organic carbon and soil organic carbon density (SOCD ) in apple—white clover intercropping system were signifi—
cantly increased in comparison with the clear tillage orchard. The increments, however, decreased rapidly with soil depth. Compared to the
clear tillage apple orchard, the LOCF and the ratios of LOCF to TOC increased by 7.02, 4.57 times, and 2.49 times and 7.01, 4.57 times and
2.51 times at 0~5 cm, 5~10 cm, and 10~20 cm soil layer, respectively. This suggests that interplanting white clover in apple orchard could
improve the quality of soil organic carbon.

Keywords: interplanting grasses in orchard; soil organic carbon; light organic carbon fraction
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Figure 1 Soil organic carbon contents under two different systems
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Table 1 T-test results of light organic carbon fraction and organic carbon density under two different systems

. =M Trifolium repens L. 3§ #F Clear tillage — 4J{f22{H Mean difference T 1l T-value Sig. (XU )Sig.(2—tailed )
+JZIRE Depth/cm
SOC SOCD SOC SOCD SOC SOCD SOC SOCD SOC SOCD
0~5 16.04 1.11 6.37 0.64 8.12 0.47 6.96 49.49 0.00 0.00

5~10 10.09 0.79 6.02 0.52 3.78 0.29 2.09 10.97 0.00 0.00
10~20 7.73 1.20 5.84 1.02 0.96 0.18 -1.47 21.33 0.00 0.00
20~40 5.94 1.92 5.76 1.93 0.45 0.01 -2.34 0.11 0.08 0.92
0~40 5.26 43 0.96 16.35 0.00
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Figure 2 Soil organic carbon density under two different systems
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Table 2 Contents of light and heavy organic carbon fractions under

two different systems(g-kg™)

e fE = TR
+Z/em
LOCF HOCF LOCF HOCF
0~5 8.34Aa 7.70 1.19Aa 6.37
5~10 3.98Bb 6.51 0.87Bb 5.84
10~20 1.86Cc 5.87 0.74Bb 6.02
20~40 0.52Dd 541 0.64Bb 5.76

TE - [FFAS /NG T3R8 & it 22 53k 35K F- (P<0.05), [7l 31
IR 7 3673 B2 5B B A AR (P0.01) B

Note : Different small letters within same column mean significant dif—
ference at the 0.05 level; Different capital letters within same column mean

significant difference at the 0.01 level. The same as below.
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Table 4 Ratios of light and heavy organic carbon fractions to soil

organic carbon under two different systems (%)

[ =t RN R
+)Z/em
LOCF/SOC ~ HOCF/SOC ~ LOCF/SOC  HOCF/SOC

0-~5 52Aa 48 15Aa 85
5~10 38Bb 62 13Ab 87
10~20 24Cc 76 11ADb 89
20~40 9Dd 91 10Ab 90
-y 3075 69.25 12.25 87.75

A SEREE A vT LA Y, Bl - SR EE R 0, (]
Y = Ab B LOCF 3B F 5] Gk R R, i 0~5 em
+ 21 52% T FEF) 20~40 em 1 219 9% ,HOCF 4y
P A5 D0 TR R, 0~5 em -2 1Y 48% THE F
20~40 em 21 91%, 1T B AL BRRE 1 55 R BE 1
LOCF J HOCF 4B L5l A A2 AR FE /N, DA 0~5 em
% 20~40 em )72 LOCF ZpBe L5 B 11T B ARG B2
4 F 10%~15% ,HOCF 4rEL tb i) B T AT 85%~
90%. H1F LOCF 5 HOCF £H 4332 %) A BAR 1 50 e
JEARTR, Xt LOCF 5 HOCF #4376 A Ja] + )2 Fh it 43 i
oA B i 22 5% . W3k 4 B, 7E 0~5.5~10,10~

®3 TERBAFIKRIE TRE

Table 3 T-test results of light and heavy organic carbon fractions under two different systems

+EWE [0 Trifolium repens L/g-kg™  #5# Clear tillage/g-kg™  YJ{E25{H Mean difference Tl T-value  Sig.(BUill )Sig.(2-tailed )
Depth/cm LOCF HOCF LOCF HOCF LOCF HOCF LOCF  HOCF LOCF HOCF
0~5 8.34 7.70 1.19 6.73 7.15 0.97 5561  6.96 0.00 0.02
5~10 3.99 6.51 0.87 5.84 3.12 0.67 3418 2.09 0.00 0.10
10~20 1.85 5.87 0.74 6.02 1.11 -0.15 1290  -1.47 0.00 0.22
20~40 0.53 5.41 0.64 5.76 -0.10 -0.35 -1.71  -2.34 0.16 0.08
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1 SOC 5 LOCF \HOCF 44y Z [0 {775 % sh M A7 6
F 32 A A R 0 52, e AR el A Bk 8 SOC
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R 5341 % %] LOCF A8 {b i s ma s Z1, il LOCF 48
b AT AR by 48 7 S Bl A B 3 SOC gl B AR b 48 r -
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SR AR AL FE X LOCF & 578 b A LOCF 43t
b A SRR (R 5)

% 5 11 S0C .LOCF HOCF ,LOCF/SOC @i &
Table 5 Correlations between SOC, LOCF, HOCF and LOCF/SOC

SOC LOCF HOCF LOCF/SOC
SOC 1
LOCF 0.99%#* 1
HOCF 0.90%** 0.84#* 1
LOCF/SOC 0.66%** 0.60%* 0.817%%* 1

e ¥ FR 0.01 A I E G,

Note ; ** indicates significant correlation at the 0.01 level.

3 g
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