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Effects of sodium carboxymethyl cellulose application on soil
properties of new cultivating farmland in Loess Plateau

YANG Shiqi'?, XING Lei"?, LIU Hongyuan''?, GUO Ping'?"
(1. Institute of Environment and Sustainable Development in Agriculture, Chinese Academy of Agricultural Sciences, Beijing 100081, China;

2. Key Laboratory of Agro-Environment and Climate Change of Ministry of Agriculture and Rural Affairs, Beijing 100081, China)

Abstract Based on the requirement of soil water and nutrient improvement of new cultivating farmland of Loess Plateau
in Yan’ an., Shaanxi Province, sodium carboxymethyl cellulose (CMC-Na) was selected as soil amendment. Field
experiments were conducted. Five treatments, CK (0 kg/hm*), T1 (CMGC-Na 100 kg/hm?), T2 (CMC-Na 500 kg/
hm?), T3 (CMGC-Na 1 000 kg/hm?) and T4 (CMC-Na 2 000 kg/hm?), were designed to investigate their effects on soil
water content, soil electric conductivity and soil nutrient. The results were shown as follows: 1) Applying CMC-Na had
a great effect on soil water content and increased soil water content to 21.3% — 120.9% when soil water content was
less than 16.3% . While there were no significant differences among treantments when soil water content was more than
16.3% . 2) The soil electric conductivity gradually decreased with millet growing season in new cultivating farmland,
but the decreasing trends were different among treatments. The main influence factor of soil electric conductivity was
soil nutrient. 3) Applying CMC-Na mainly affected soil available nutrient more than the total nitrogen, total phosphorus
and total potassium, and raised available phosphorus and potassium. The lower amount of CMC-Na application in T1

and T2 improved nitrate in soil and the higher amount of CMC-Na application of T3 and T4 reduced nitrate in soil. The
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CMC-Na application no effect on soil pH. 4) The millet yield were respectively increased by 6.4% and 7.5% in T1 and

T2 and it was reduced yield in T3. In conclusion, the CMC-Na application increased soil water contend, promoted plant

nutrient absorption and raised millet yield. It can be used as soil amendment for new cultivating farmland in Loess

Plateau and the recommended application rate is 100 kg/hm?.

Keywords Loess Plateau; new cultivating farmland; soil improvement; sodium carboxymethyl cellulose
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Fig. 1

Effects of different CMC-Na application amount on soil water content
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Fig. 2 Effect of different CMC-Na application amount on soil electric conductivity
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Table 1 Effects of different CMC-Na application amount on soil nutrient
. AR/ A/ B/
WhEE AE/(g/ke) B/ (g/ke) A/ (g/ke) -
(mg/kg) (mg/kg) (mg/kg)
Treat- Total Total Total ) i i pH
Nitrate Available Available
ment nitrogen phosphorus potassium
nitrogen phosphorus potassium
CK 0.57£0.02a 0.4840.02a 5.784+0.20a 4.68+E0.44c 0.3840.04 a 45.33%+2.52a 8.3840.01 a
T1 0.574+0.00a 0.45+0.00a 6.53+0.28b 6.49+0.27d 1.17£0.13 ¢ 57.00%£5.00 b 8.39%+0.04 a
T2 0.66+0.05b 0.48+0.05a 6.0740.65a 6.854+0.19d 0.574+0.12b 51.33+£3.51 b 8.25+0.12 a
T3 0.59+0.03a 0.4340.03a 6.07+0.46a 4.13+0.35b 0.62£0.36 b 46.00%3.61 a 8.3840.26 a
T4 0.5520.09a 0.47+0.09a 5.43£0.48a 3.30%+0.19a 3.3940.24d 54.334+3.21b 8.34%0.04 a

VE 7181 R 7/ 5 6 7 i B 2% 52 83 (P<<0. 05)

Note: Different small letters in the same column indicated significant difference among treatments at 0. 05 level.
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Fig. 3 Effect of different CMC-Na application

amount on millet yield
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