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Table 1 Characteristic parameters of soil preferential flows in sugarcane fields under different tillage patterns
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SRT 1 4.04 = 0.62a 6133 = 8.67b 493.64 = 105.35a
2 290 = 0.77b 70.47 % 7.45 ab 49452 = 7124 a
3 224 = 0840 80.35 = 7.52a 593.20 %= 60.96 a
CT 1 232 += 0.86a 86.24 = 3.46a 748.72 %= 15299 a
2 1.60 *= 0.64b 81.64 = 5.60a 424.04 = 74010
3 1.58 = 0.86b 88.80 = 6.67a 796.52 % 89.15a
n=>5 (P<0.05)
(P>0.05) 3 2 424.04%
70.72% (P<0.05) (85.56%)
527.12% 656.43% (P<0.05)
[17] 2 3
2 2
81.64% [18]
10 cm
5
4
(n=5 (P<0.05)
(P<0.05))
4 ARAHEARTHEMIELERSTRRE
Fig. 4 Variation coefficients of soil dyed morphology in sugarcane fields under different tillage patterns
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Tillage Pattern Effects on Characteristics of Soil Preferential Flow in
Sugarcane Fields in the Karst Region

CHEN Xiaobing'?, YAN Lei’, LI Zhendong®, SAEED Rad’, 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 unique geological conditions lead to the soil preferential flow widely occurs in the karst region. Therefore,
in this paper, the typical sugarcane fields in the karst region of Guangxi was taken as study objects, the methods of brilliant blue
dye tracer technique and image analysis were used, and the characteristics of soil preferential flows in sugarcane fields were
studied under the conventional tillage (CT) and smash-ridging tillage (SRT) in order to reveal the effects of tillage patterns on the
occurrence and spatial development of soil preferential flow in sugarcane fields in the karst region. Results showed that: 1) the
differentiation degree of preferential flow movement was higher in CT sugarcane field under the same water supply condition.
The motion morphology of wetting front in CT sugarcane field was finger form and reached at a depth of 43.19 cm, which was
significantly deeper than that of SRT one (P<0.05). However, the wetting front of preferential flow in SRT sugarcane field was
mainly blocky morphology which indicated a horizontal mobility pattern. 2) The occurrence time of preferential flow in SRT
sugarcane field was 1.67 times later than that of CT one (P<0.05). 3) With the increase of soil depth, the preferential flow levels
of two tillage patterns both increased first and then decreased. But the preferential flow fraction (70.72%) and length index
(527.12%) of SRT sugarcane field were significantly lower than those of CT one (P<0.05). Meanwhile, the average of variation
coefficient of the dyed area percentages in the whole soil profiles in SRT sugarcane field was 1.38 times higher than that of CT
one. The degree of preferential flow in SRT sugarcane field was significantly lower than that of CT one. To a certain extent,
compared with CT, SRT can reduce the phenomenon of preferential flow and preserve moisture and fertility in sugarcane field of
karst region.

Key words: Karst region; Smash-ridging tillage (SRT); Conventional tillage (CT); Preferential flow
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