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Effect of straw and aluminum sulfate on soil organic—mineral complex and organic carbon distribution in light

Chernozem

ZHAO Xing-min', LIU Nan', GUO Xin—xin?, WANG Hong-bin', SUI Biao', ZHAO Lan-po"
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Abstract : The typical light Chernozem in Jilin Province was selected for analyzing the distribution of soil organic—mineral complex and the
content of organic carbon at different content levels of straw and aluminum sulfate. Furthermore, the contribution of soil organic —mineral
complex to organic matter sequestration in light Chernozem was investigated via laboratory simulative incubation. The results showed that
the order of organic—mineral complex content was G,(sodium dispersion group )>G,(water dispersion group )>G,(sodium and abrasive dis—
persion group ) for all treatments with straw and aluminum sulfate addition. Compared with SyAl,, the content of G, organic—mineral complex

was decreased with straw and aluminum sulfate addition. The content of G, organic—mineral complex was increased significantly. However,

Wim HER.2016-11-21

PEF BT XA (1980—) , Lo, eyl A, -, B0z, 2R 3R L2440 5F . E—mail : zhaoxingmin0704@163.com

*BEEE 22 E-mail: zhaolanpo12@163. Com

BEEWE : HK QAR5 E TR 54 (41403077) s At A IV RHIF L 3535 42 (201503116)

Project supported: The Young Scientists Fund of the National Natural Science Foundation of China(41403077); The Special Scientific Research Fund of
Public Welfare Profession of China(201503116)



B, %  RFPRIBRGE AR S5 1A L0 AL D BAT LR S 951

straw and aluminum sulfate addition had little effect on the content of G, organic—mineral complex. The organic carbon content in the or-

ganic—mineral complex of unit mass followed the order of G;>G>G,. The organic carbon content in the G, complex was highest and the aver—
age content was 95.92 g-kg™, which was about three times the organic carbon content in the G, and G, complex.The organic carbon content
in the G, complex was slightly higher than that of the G, complex(the average content was 32.25 g-kg™') and the average content was
33.89 g-kg™. Straw and aluminum sulfate addition could increase the organic carbon content in the G, complex, and the change of organic
carbon content in the G, complex was mainly affected by straw addition. With the straw amount increasing, the organic carbon content in the
G, complex was increased. Straw addition played a positive role for increasing the organic carbon content in the G, complex, however, the ef—
fect of aluminum sulfate was the contrary. The contribution of each organic—mineral complex to the soil carbon sequestration in light Cher—
nozem depended on the organic carbon content in the complex and the complex content in soil. The organic carbon sequestration content in
each organic—mineral complex followed the order of G,;>G¢>G,. The contribution ratio of organic—mineral complex(Gy+G,+G,) to organic
carbon sequestration in the light Chernozem was 61.96%~73.56%.

Keywords: light Chernozem; straw; aluminum sulfate; organic—mineral complex; soil organic carbon
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Table 1 Basic physicochemical properties of the tested light Chernozem

SR Available A TR

24 Total 4 Total

ic PR Available R Ak (51N
AL Orgarllc nitrogen/ phosphorus/ JE)&%L vat ahie hosphorus/ Available potassium/ pH Calcium carbonate/ FHMJ%X&%
1 1 phosp p 1
carbon/g-kg » . nitrogen/mg - kg O O . CEC/cmol - kg
g-kg g-ke mg-kg mg-kg g-kg

12.05 0.82 0.77 87.70 6.41 200.21 8.01 20.7 14.57
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Table 2 Design of incubation test

FKFEFF Corn straw
Al (S0,);

0 0.5% 1.0% 1.5%

0 SoAly SesAly SioAly SisAly
0.2% SoAlgz SosAlo, SioAloz SisAly2
0.4% SoAlps SosAlos SioAlps SisAlgs
0.6% SoAlgs SosAlgs SioAlgs SisAlgs

1.3 WK%
TIEA P UL A R I - G B SRR

RIS IR FE 0, o B R oK A = A
145Gy 4L A IR HE IS A A SR04 1 95 G,
H G AR BCR F Edwards ZE50 il k. &4 TS
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1.4 HiELBES S

K F Excel 2013 F1 Origin 8.0 {434 7445 1
G301, R SPSS Bk T 2 S i R AT
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Table 3 Effect of straw and aluminum sulfate addition on the concentration of each organic—mineral complex in light Chernozem

. WOURR LREAL A G ek GOEAKEE AR e AT AR R
tHeAb R Content of each complex in unit soil Percentage of each complex Ratios of content of each complex
Soil treatment
Go G, G, GotGi+G, Go G, G, Go/Gy Go/G> G, /G,
SeAly 63.3a 159.7b 7.1d 230.1 27.5 69.4 3.1 0.4 8.9 223
SoAlpz 62.3b 167.5a 9.9¢ 239.7 26.0 69.9 4.1 0.4 6.3 17.0
SoAloas 58.2¢ 170.0a 11.2b 2394 243 71.0 4.7 0.3 52 15.2
SoAlos 57.7¢ 164.3a 12.8a 234.9 26.1 68.5 53 0.4 4.5 12.8
SosAly 63.3a 166.8a 8.3¢ 238.4 26.6 70.0 35 0.4 7.6 20.1
SosAly, 62.0a 164.2a 11.0b 237.2 26.2 69.2 4.6 0.4 5.7 15.0
SosAlos 60.8ab 166.7a 12.2b 239.7 26.2 69.2 4.6 0.4 5.0 13.7
SosAlog 57.8b 165.8a 14.3a 237.9 26.2 69.2 4.6 0.3 4.0 11.6
SioAly 63.9a 161.4¢ 8.7d 234.0 279 68.4 3.7 0.4 7.3 18.5
SioAly, 60.8b 167.7a 13.1¢c 241.5 24.4 70.1 5.5 0.4 4.6 12.8
SioAlos 60.7b 164.8b 12.1b 237.5 26.3 68.7 5.0 0.4 5.0 13.7
SioAlog 59.6b 166.0ab 14.3a 239.9 249 69.2 6.0 0.4 42 11.6
SisAly 62.3a 166.3a 9.2¢ 237.8 25.6 70.6 3.8 0.4 6.7 18.0
SisAly, 59.6b 167.1a 14.1b 240.8 24.1 70.0 59 0.4 4.2 11.9
SisAls 59.7b 161.3b 14.5ab 235.5 253 68.5 6.2 0.4 4.1 11.1
SisAlys 57.5b 162.9b 14.9a 2353 24.4 69.2 6.3 0.4 39 10.9

T« [RVF B J5 AN ) /NG 5 BE R Ah 31 ) 22 57 . 3% (P<0.05 ) . R I

Note: Different small letters indicated significant difference among treatments in the same column data at 0.05 level. The same below.
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Table 4 Effect of straw and aluminum sulfate addition on organic

carbon distribution in organic—mineral complex

Hf R A R A LS g kg

Sofﬁﬁi%nt Organic carbon content per kilogram of complex
Go G, G,

SoAly 32.48¢ 31.04b 96.36a
SoAloz 33.08b 31.73a 95.41b
SoAlos 33.55a 31.59ab 87.67¢c
SoAlos 33.660a 31.2ab 84.3d

SosAly 32.96¢ 31.68bc 99.88a
SosAly, 33.33b 31.77b 96.58b
SosAlos 33.60a 32.25a 89.73¢
SosAlos 33.66a 31.40¢ 89.67¢
SioAly 33.15d 32.38b 102.37a
SioAlo, 34.30¢ 32.41b 99.96b
SioAlos 34.55b 3291a 99.01¢
SioAlos 34.80a 32.88a 90.49d
SisAly 33.39b 32.31c 105.06a
SisAly, 35.14a 33.09b 101.40b
SisAlos 35.18a 34.07a 100.99b
SisAlos 35.48a 33.36b 95.88¢
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Table 5 Contribution of each organic—mineral complex on carbon sequestration in light Chernozem after straw and aluminum sulfate addition

s Alg-ke” A PR B/%

Soil treatment Go G G, Go+G,+G, Total carbon/g-kg™ Go G, G, Go+G, 4G
SoAly 2.06 4.96 0.69 7.71 10.77 19.13 46.05 6.41 71.59
SoAlya 2.06 5.31 0.94 8.32 10.81 19.06 49.12 8.70 76.87
SoAlos 1.95 5.37 0.98 8.30 10.86 17.96 49.45 9.02 76.43
SoAlos 1.94 5.13 1.08 8.15 10.89 17.81 47.11 9.92 74.84
SosAly 2.09 5.29 0.83 8.20 11.48 18.21 46.08 7.23 71.52

SosAloz 2.07 5.22 1.06 8.34 11.52 17.97 45.31 9.20 72.48
SosAlpa 2.04 5.38 1.09 8.51 11.67 17.48 46.10 9.34 72.92
SosAlos 1.94 5.21 1.29 8.44 11.74 16.52 4438 10.99 71.89
Si0Aly 2.12 5.22 0.89 8.24 12.04 17.61 43.36 7.39 68.36
S10Alo2 2.08 5.43 1.31 8.83 12.18 17.08 44.58 10.76 72.41
Si0Algs 2.10 5.42 1.19 8.71 12.31 17.06 44.03 9.67 70.76
S10Algs 2.02 5.46 1.29 8.78 12.46 16.21 43.82 10.35 70.39
SisAly 2.08 5.37 0.97 8.42 13.10 15.88 40.99 7.40 64.27
SisAlp2 2.09 5.53 1.43 9.05 13.17 15.87 41.99 10.86 68.72
SisAlos 2.10 5.50 1.46 9.06 13.26 15.84 41.48 11.01 68.33
SisAlos 2.04 5.43 1.43 8.91 13.29 15.35 40.86 10.76 66.97

T A SR Ui e A A S A LAY 5 B A AR MO SRR A Tk

Note : A—Organic carbon of each complex per kilogram of soil ; B—Contribution of each complex on soil carbon sequestration.
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