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Effects of straw mulching on the change of soil moisture in
sugarcane field of Guangxi
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Abstract: [ Objective] The effects of straw mulching on the spatiotemporal change of soil water in different depths of
sugarcane field in Guangxi were studied to find an effective way to optimize the soil water condition in sugarcane field in
Guangxi. [Method ] The experiment was conducted in a sugarcane field in Guangxi with two treatments: no straw mulching
(T0) and straw mulching(TS). Rainfall data during the experiment period as well as the soil water content at 0-10 cm, 10-
30 cm, and 30-50 cm depth of the fields were collected through continuous dynamic monitoring to analyze the change of
soil moisture and the soil physical and chemical properties under different conditions. [Result] Straw mulching could im-
prove the soil environment of sugarcane field and improve the soil organic matter content. The organic matter content in
TS in 0-10 cm, 10-30 cm, and 30-50 cm depths significantly increased by 42.8%,29.1% and 45.4%, respectively com-
pared with TO(P<0.05, the same below ). Meanwhile, straw mulching could improve the water retention ability of sugar-
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cane soil and significantly enhance the soil moisture content. The soil water content under TS treatment was significantly
increased by 10.5%, 16.0% and 11.5%, respectively in 0-10 cm, 10-30 cm and 30-50 cm depths. Compared with TO treat-
ment, TS treatment increased the soil upward water supply of 0-50 cm depth, which resulted into the more activewater
movement during the water shortage. [ Conclusion]Straw mulching can reduce soil evapotranspiration and increase soil
organic matter content, there by improving soil water conditions and soil environment in sugarcane planting in Guangxi,
and provide a good soil environment for sugarcane root growth. It is also suggested that straw mulching is worth populari-

zing in sugarcane cultivated areas of Guangxi.
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Table 1 Basic physical and chemical properties under different treatments

pbsiil +JZ %A (em) k(%) TR (%) Bk (%) AE(gem’)  BALBE (%) AL (g/kg)
Treatment Soil depth Sand Silt Clay Bulk density Total porosity Soil organic matter
TO 0~10 40.33+3.01 32.55+1.99b 27.1243.11 1.42+0.017¢c 47.01+0.579a 19.24+0.303Ba
10~30 40.93+2.94B 34.294+0.55ab 24.85+3.36 1.47+0.012b 45.46+0.399b 18.22+0.309Ba
30~50 36.13+1.41B 36.10+1.24Aa 27.79+0.18A 1.53+0.010a 43.54+0.346¢ 10.54+0.545Bb
TS 0~10 44.94+1.63ab 30.18+1.77 24.84+2.82 1.39+0.007b 48.06+0.221a 27.48+1.681Aa
10~30 47.56+1.61Aa 31.99+1.32 20.45+2.47 1.45+0.031b 46.20+1.035a 23.53+0.405Ab
30~50 41.49+2.35Ab 34.09+1.64B 24.42+1.07B 1.51+0.003a 44.214+0.097b 15.324+0.644Ac

[F) S B 5 AN TR R bk 3R (7] — 4 J2 DR BN [R) b B ) 22 7 5. 35 (P<0.05) , AN [l /NG bk 0 [l — Kb B[R] 2 PR BE 1] 22 5 1. 25 (P<0.05) .

2l

Different uppercase letters in the same column represented significant difference at the same depth under different treatments (P<0.05) , and lowercase
letters represented significant difference under the same depth in different treatments( P<0.05). The same was applied in Table 2
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Fig.1 Changes of soil water content under different treatments
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Table 2  Statistical value of soil moisture content under different treatments

Qb 2R (em) FEEH(em’ em™) FrifE2E (em’-em™) G2
Treatment Soil depth The average value Standard deviation Coefficient of variation
TO 0~10 0.277Bc 0.056 0.202

10~30 0.288Bb 0.033 0.115

30~50 0.305Ba 0.040 0.131
TS 0~10 0.306Ac 0.040 0.131

10~30 0.334Ab 0.033 0.099

30~50 0.340Aa 0.037 0.109
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Fig.2 Changes of soil water potential under different treatments
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Fig.3 Changes of soil water flux under different treatments
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