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Abstract: In order to enhance the soil fertility of continuous cropping tobacco fields for years and improve the soil ecological
environment, in this study, three crops, including rape, Dongmu 70, and purple sweet potato, were grown during the winter
leisure period of tobacco, and no crops planted were taken as the control during winter leisure period. Two treatments of covering
green and harvesting were applied. By measuring the content, proportion, and storage of light and heavy fraction organic carbon
in different soil layers under different treatments, the effects of harvesting and covering green of the catch crops on light and
heavy fraction organic carbon in tobacco field soil were explored. The results showed that the content of the total organic carbon,
heavy fraction organic carbon and light fraction organic carbon under the treatments of the different catch crops and returning
farmland methods decreased as increase of soil depth. Compared with the control, the treatment of covering green of the catch
crops could significantly increase the content of the total organic carbon, heavy fraction organic carbon and light fraction group,
especially at the soil layer of Dongmu 70 at 20-40 cm, which increased by 22.3%, 21.98% and 27.78% , respectively.
Harvesting of the catch crops reduced the proportion and storage of light fraction organic carbon, while covering green increased
the proportion and storage of light fraction organic carbon. Among them, dongmu 70 increased significantly at depths of 0-20 cm,
increasing by 18.14% and 40.03%, respectively. Covering green of the catch crops increased soil water content and water
holding in tobacco field soil, decreased soil bulk density, and inceased storage of light and heavy fraction organic carbon in soil. In
general, the treatment of covering green of had the best effect, it could significantly increase the content of the total organic

carbon and light and heavy fraction organic carbon in the soil, followed by rape.
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Organic carbon content of all soil components in different returning farmland methods

TR E 4k 3 7]

Soil depth Treatment Crop SOC/(g/kg) HFOC/(g/kg) LFOC/(g/kg)
0~20 cm ekl Jert AL 10.72+0.66ab 10.054+0.35a 0.84-+0.05¢
£ 70 10.73240.31ab 10.174:0.29a 0.64-0.03d
i3 10.2540.40b 9.68+0.38a 0.57+0.03¢
EioaE) M AEH 11.01+0.53ab 9.93+0.47a 1.0740.06a
70 11.4740.68a 10.3240.56a 1.1540.07a
HiEd 11.22+0.26a 10.19+0.38a 1.034+0.13a
CK 10.96+0.17a 10.03+0.26a 0.934-0.02b
20~40 cm Wi &) Hent g 9.69=40.90ab 9.07+0.81ab 0.6240.07bc
A 70 9.294-0.25b 8.824-0.10b 0.6574-0.04bc
P 7.8340.64c 7.3040.69d 0.57+0.03d
% Jent g b2 10.524£0.74a 9.69+0.63a 0.832-0.06ab
KHL70 10.69£0.54a 9.7740.59a 0.920.04a
e 2 10.2240.61a 9.3540.67ab 0.8740.05ab
CK 8.74+1.16bc 8.0141.16bc 0.724+0.11b

TE ARG F BRI E P<<0.05/KF [ 225 W3,

Note: Different lowercase letters indicated significant differences at P<<0.05 level.
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Fig.1 Effects of returning farmland methods on the proportion of light fraction organic
carbon partitioning at 0-20 cm and 20-40 cm

& 1A AT, 0~20 em 1 )2 R4 A HLaR 5
Fb R /IR YR R 75 = 5 IR > g 1), G AH 2% 1R B R+
.62.

SRR S8 T/ 5 Horh W7 A B O SRR
A0 70 23 3 B0 BN T 146104 181404 5 1 i



R FH A5 PR A 90300 T XS A8 T 398 90 o 2 A5 LAk 4 5 1)

) Ab B R T i 58 A AN B AIC 2R A1, & 70
FUH 32 1 1 e e 2l A ALKk G Ee 38 3 KT T R
(P<C0.05) , 73 S 3 xf BRFEAR T 29.68 %0 F134.04% .
20~40 cm 2, 5 5 X A Z A K, R cE S
Xof B 22 B AR T T 0~20 em + 2 3 B /) 5 1
T AL B R R A A HLRR 5 ERBR T O R
X BRREAR T 4.01% Ab, 2 M 70 Fih 32 1 5 0 B A
I 5 T WA A A O i S AR A T0 SR
B A PLBK &b g3 0 e BRI T 22,380
14.96% . 11.19% . W] U, 3% 4 )2 %) + e 5 41 A ML ak
A3 TS EE AP R i A K, S A SRR AR ) T A 8 1 in
R A AL L

120p 22648763 Purple sweet potato iHI 3 Rape
EE 34470 Dongmu 70 Xt B8 Control

0~20em

—
[
=

x®
(=}
T

A HUR 5 %
Heavy fraction organic proportion
o
=

T
3:3:%3:3:3:3:3:3:

40F /
20
0 — L L. ]
W E| Harvesting H&H Covering green
Ab3R
Treatment

E 2 0] DL H, 0~20 em 4 )2 + HE T 414 Hl
Bt o5 LA YR A AR = X6 B > s, L b i Ak P B
T A TOBRAR L A1 S S AR T AR 2 MR L
- T 22 ) i W E AL R T O v SR RS AR L A
2 70 FIM S 2 AR W Y - 9 A A BILB 7 LG AR
o 20~40 cm 1 JZ2 4 38 5 4 A HLIK 5 FL AR IR O IR
T X B> 3FED A JC W] 25 5 5 9 b 3R
[ T 6 55 AR 35 W K X R AN A 70 Ak SR L
T EX -2, B2 AR R AE ) ROK [R] 38 H
F Y - 58 20 A MLk S I LL ) 3 5 0 O
ZESto

120F B2 Y X 763 Purple sweet potato JH13% Rape
EE344470 Dongmu 70 CI %488 Control

20 ~ 40 em

—
[
[«

NS

[=22]
(=
T

I
[=)
T

a

A B & o
Heavy fraction organic proportion
o
=

[~]
(=
T

2\

5 Covering green
phPL)

Treatment

W Harvesting

B2 FHAKIT0~20cm20~40 cm +F +5EEAH M6 E LGB
Fig.2 Effects of returning farmland methods on the proportion of heavy fraction organic
carbon partitioning at 0-20 cm and 20-40 cm
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Tab.2 Effects of returning farmland methods on soil water content, water holding, and bulk density

IR pis:l £ KR/ Y% FKE/ % #E/(g/cm®)
Soil depth Treatment Crop Water content Water holding Bulk density
0~20 cm Lhe Jet AL 17.58 35.80 1.23
24070 16.95 35.07 1.18
i€ 16.74 32.12 1.30
i Jem A 16.35 33.45 1.26
K70 15.81 47.08 1.16
e 17.41 32.62 1.16
CK 17.81 33.79 1.21
20~40 cm Wik Jeit A H 19.70 23.35 1.53
AL T70 20.25 25.49 1.47
i 19.29 23.26 1.53
EoaEs Jent AL H 20.06 20.99 1.49
AHT70 21.06 25.24 1.36
HiES 21.03 24.87 1.42
CK 19.02 21.13 1.60
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Fig.3 Effects of covering green and harvesting on light fraction organic carbon
storage at 0—20 cm and 20-40 cm
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