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Table 1 Basic physiochemical properties of tested sugarcane soils
(cm) (g/kg) (g/ke) (g/kg) (g/em’) (g/kg) (%)
0~8 473.6 328.4 198.0 1.58 £ 0.007 b 4.73+£0.092 ¢ 35.71+£0422a
18~26 451.6 300.0 248.4 1.61 £0.018 ab 6.35+£0.492b 36.79+0.289 a
40 ~ 46 376.8 365.6 257.6 1.66 £0.019 a 8.15+0.301 a 35.50+0.273 a
0~38 500.8 351.6 147.6 1.59+0.020 a 6.71+0.287 b 37.44+£0254 a
18 ~26 481.2 335.2 183.6 1.64+0.012 a 6.85+0.808 b 37.17+£0.536 a
40 ~ 46 384.8 364.4 250.8 1.62+£0.018 a 12.08 £ 0.831 a 37.62+0.234 a
(P<0.05) n=5
18 ~26 cm 40 ~ 46 cm
3
2.2
2.2.1 2 3 18 ~26cm 40~46 cm
(24 96 h
48 72 96 120 h)
2
2 3
0~8cm 40 ~46 cm
18 ~26 cm
0~8cm
#2 FTRRTEHTHERLEEREKE(CEm’/em’)
Table 2 Moistures in sugarcane soils under different air-drying conditions
(cm) 24 h 48 h 72 h 96 h 120 h
0~8 0.358 0.280 0.248 0.215 0.186 0.156
18 ~26 0.369 0.303 0.277 0.249 0.186 0.196
40 ~ 46 0.356 0.288 0.256 0.225 0.194 0.162
0~8 0.376 0.301 0.270 0.242 0.214 0.183
18 ~26 0.373 0.307 0.282 0.259 0.236 0.208
40 ~ 46 0.378 0.312 0.283 0.257 0.230 0.199
x3 FRRTFFEHTHERTIRE MR R
Table 3 Linear extension of sugarcane soils under different air-drying conditions
(cm) 24h 48 h 72 h 96 h 120 h
0~8 0.031 0.026 0.020 0.016 0.013 0.014
18 ~26 0.020 0.017 0.012 0.008 0.005 0.004
40 ~ 46 0.018 0.016 0.014 0.010 0.007 0.007
0~8 0.042 0.036 0.031 0.027 0.022 0.022
18 ~26 0.021 0.016 0.014 0.012 0.007 0.007
40 ~ 46 0.018 0.016 0.014 0.012 0.010 0.010
2.2.2 4 5 4
e, e
0.94
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Table 4 Shrinkage parameters of sugarcane soils
(cm) ey(cm’/cm’) e(cm’/cm’) X P q r
0~8 0.599 0.512 2.185 11.394 0.643 0.996
18 ~26 0.606 0.526 2.030 19.415 0.405 0.998
40 ~ 46 0.567 0.503 2.307 13.163 0.316 0.971
0~38 0.626 0.530 2.263 8.962 1.19 0.989
18 ~26 0.602 0.532 3.846 7.132 31.988 0.941
40 ~ 46 0.617 0.557 1.832 201.066 0.013 0.942
x5 HEMTIREEHENNE S MR
Table 5 Five inflection points corresponded with shrinkage curves of sugarcane soils
(cm) (s, e5) (Fsts €siw) (Taes €2¢) (s, €sm1) (e r)
0~38 0.599, 0.599 0.495, 0.582 0.390, 0.537 0.311,0.517 0,0.512
18 ~26 0.606, 0.606 0.513, 0.595 0.434, 0.555 0.360, 0.533 0, 0.526
40 ~ 46 0.567, 0.567 0.448, 0.558 0.346, 0.528 0.242, 0.509 0, 0.503
0~8 0.626, 0.626 0.511, 0.602 0.396, 0.550 0.328, 0.534 0,0.53
18 ~26 0.602, 0.602 0.473, 0.577 0.379, 0.540 0.342, 0.533 0, 0.532
40 ~ 46 0.617,0.617 0.546, 0.616 0.523,0.611 0.321,0.572 0, 0.557
5 (&%, ) (Snws €shw) (Yhes €ac) (Seni, €sh1) (%, e)
6 4 40 ~46 cm
5 6
46% ~
55% 13% ~ 19% 65% 25% 8% 2%
1% ~
9% 43% ~ 59%
&6 HEM IR 4 MG ERAIK S RKFRIRE L (%)
Table 6 Water loss and volume changes during four contraction stages of sugarcane soils
(cm) Uss Ups i s e €ps e €y
0~8 17.36 17.53 13.19 51.92 19.54 51.72 22.99 5.75
18 ~26 15.35 13.04 12.21 59.41 13.75 50.00 27.50 8.75
40 ~ 46 20.99 17.99 18.34 42.68 14.06 46.88 29.69 9.38
0~8 18.37 18.37 10.86 52.4 25.00 54.17 16.67 4.17
18 ~ 26 21.43 15.61 6.15 56.81 35.71 52.86 10.00 1.43
40 ~ 46 11.51 3.73 32.74 52.03 1.67 8.33 65.00 25.00
sS ps 1S zs
1 46 cm 0~
8cm 18 ~26 cm 0.40
5 1 0.40 0~8cm
18 ~26 cm
““S”” 18 ~ 0.2
26 cm 40 ~ 46 cm 0.3
40 ~
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Fig. 1 Sugarcane soil shrinkage curves in different depths under cultivation condition (A) and non-cultivation condition (B)
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Research on Soil Shrinkage in Sugarcane Field of Karst
Region in Guangxi

ZHENG Siwen"?, LI Zhendong®, CHEN Xiaobing”®, ZHANG Jinlian®,
MA Rui’, CHEN Tingsu®, GAN Lei" >

(1 Guangxi Collaborative Innovation Center for Water Pollution Control and Safety in Karst Area, Guilin University of
Technology, Guilin, Guangxi 541004, China; 2 Guangxi Key Laboratory of Environmental Pollution Control Theory and
Technology, Guilin University of Technology, Guilin, Guangxi 541004, China; 3 College of Environmental Science and
Engineering, Guilin University of Technology, Guilin, Guangxi 541004, China; 4 Microbiology Research Institute,
Guangxi Academy of Agricultural Sciences, Nanning 530007, China)

Abstract: The dry and wet seasons are obvious in karst areas of Guangxi, which can result in the occurrence of cracks
because of swelling and shrinking of dryland soil, thus, may change the storage and migration of water and nutrition in soil. In
this paper, the sugarcane soils located in Guanxi Academy of Agricultural Sciences in Nanning was used to study the variation of
linear extension coefficient of soils and to simulate the shrinkage curves of soils under the tillage and no-tillage conditions by the
software of soil shrinkage simulator software (SSS). The results showed the SSS software could fit the measured data well (R2
0.94). Under the tillage and non-tillage conditions, the linear extension coefficient was significantly positively correlated with soil
moisture content, which indicated that the higher soil moisture could result in greater linear extension coefficient and finally more
obvious shrinkage of the sugarcane soil. Compared with the no-tillage condition, the tillage treatment could change the
distribution of soil moisture, adjust soil structure, improve soil properties and enhance soil shrinkage. The above results could
provide the reference to the sugarcane cultivation and preservation of soil water and fertility in the karst region, Guangxi.

Key words: Tillage method; Soil shrinkage; Linear extension; Shrinkage curve
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