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Effects of clipping on carbon and nitrogen accumulation,
yield and quality of Cyperus esculentus L.
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WANG Haoran, ZHANG Jifeng, GUO Mengyao
(Shihezi University, Key Laboratory of Oasis Eco-Agriculture of Xinjiang Production and
Construction Crops, Shihezi, Xinjiang 832003, China)

Abstract: To clarify the effects of clipping on aboveground carbon and nitrogen accumulation and biomass and
underground tuber yield and quality of Cyperus esculentus L. , and further seek a suitable stubble height, in this
study, we compared the carbon and nitrogen accumulation, yield, and quality of Cyperus esculentus L. with different
stubble heights (10 ecm, 20 cm, 30 c¢cm, 40 cm, 50 cm and uncut) in the sandy area of Xinjiang. The results
showed that LC50 promoted the accumulation of carbon and nitrogen content in leaves on the first day after clip-
ping, the carbon and nitrogen contents were 22.79% and 1.65% , respectively. From day 5 to 20 after clipping, the
carbon and nitrogen contents of LC10 and L.C20 decreased sharply. On the 5th and 10th days after clipping, the to-
tal carbon and nitrogen contents of LC40 was higher than other treatments, which were 39.78%, 38.39% and
1.48%, 2.12% , respectively. The hay weight and tuber yield of LC40 were the largest, which were 4 310.39 kg -
hm ™ and 8 208.90 kg - hm™” respectively, and the starch, crude protein, crude fat, and oil contents of LC40 in tu-
bers were significantly higher than other treatments, which were 38.6% , 28.8%, 6.0% and 22.44% respectively.
In addition, the unsaturated fatty acid oleic acid content of LC40 in tubers was as high as 74.10%, which was sig-
nificantly higher than other treatments. The total sugar and crude ash contents of LC10 in tubers were significantly

higher than other treatments (P<0.05), reaching 44.4% and 2.3% , respectively. The palmitic acid, stearic acid,
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arachidic acid, palmitoleic acid, linolenic acid, and linoleic acid contents of LC10 in tubers were higher than other
treatments, which were 14.00%, 2.99%, 0.28% ,0.42% and 11.21%, respectively. In summary, the 40 cm stubble was
a suitable clipping height, which was beneficial to improving the yield and quality of the local Cyperus esculentus 1. .

Keywords: Cyperus esculenius L. ; clipping; stubble height; carbon and nitrogen; yield; quality
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Fig.1 Effects of different stubble heights on the carbon( A)and nitrogen( B) content of Cyperus esculentus L. leaves
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Table 2 Effects of different stubble heights on aboveground biomass of Cyperus esculentus L.

%2 FEBHEEEMMDT i ERENBORI (kg - hn)
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PR v e o e e ¢ e e
Treatment i B TR fif 25 T i B TR P
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CK 0.00+0.00d 0.00£0.00e 7114.36+367.73a 4530.86+409.13a 7114.36+1024.81c ~ 4530.86+409.13a
LC10  12605.17+1391.04a  3071.57+360.56a 2493.91+426.02b 1816.17£198.31d  15099.08+875.60a 4887.74+555.17a
LC20 6141.20+1365.82b  1587.16+317.12b 4603.13+£549.67ab  3103.25+451.39¢ 10744.34+301.36b 4690.41+460.92a
LC30 3791.90+931.35¢ 1031.82+311.04¢ 5680.07+853.68ab  3597.06+590.15bc  9471.97+249.5b 4628.88+730.81a
LC40 2396.56+1747.72¢ 585.93+352.77d 7246.59+349.00a 4395.8+207.19ab 9643.15+1069.01b  4981.72+1974.42a
LC50 547.57+297.15d 158.21+97.35e 6487.58+206.19a 4152.18+506.29ab  7035.15+501.44¢ 4310.39+569.23a
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Note ; Different lowercase letters in the same column indicate significant differences between different stubble clipping treatments ( P<0.05). The

same below.
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Table 3  Effects of different stubble heights on the yield components of Cyperus esculentus L.

Qb3 HSUREL SR (KL - hm™?) THHE/ g 5 / (kg - hm™?) T35/ (kg - hm™?)
Treatment ~ Tuber number per hole Total tubers/( 10* grains - hm™)  1000—grain weight Fresh beans Dry beans
CK 110+6ab 1537+11.8b 463.27+10.68a 12885.50+1558.25b 8025.11+1750.5ab
LC10 94+10b 1160+27.5d 364.42+13.89¢ 9737.83+561.88d 5090.24+1122.75¢
LC20 111+13a 1341+57.4¢ 416.65+£6.97h 10648.88+773.67cd 6153.71+£1009.66bc
LC30 126+15a 1349+32.4¢ 419.72+20.05b 11597.45+1668.98bc 6918.72+1716.71ab
L.C40 123+18a 1968+19.2a 470.03+14.75a 14841.65+329.66a 8208.90+855.13a
LC50 103+10ab 1497+11.3be 431.05+22.40b 12838.35+751.68b 6973.49+678.28ab
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Fig.2 Effects of different stubble heights on the content of nutritional components of Cyperus esculentus L. tubers
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Fig.3 Effects of different stubble heights on saturated fatty acids (A) and unsaturated fatty

acids (B) of Cyperus esculentus L. tubers
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Table 4  Factor loading values of 13 quality indicators
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i T F R 1 F RS2
Quality type PCA1 PCA2
MK 4Y Crude protein 0.641 -0.457
PYELF4E Wash fiber -0.140 0.897
FRUELT4E Pickling fiber 0.607 0.601
ML Crude protein -0.108 0.505
HLBE T Crude fat -0.921 0.180
Tt Oil content -0.901 0.040
PR Palmitic acid 0.953 -0.021
TfiJEAR Stearic acid 0.786 0.109
FEAERR Arachidic acid 0.142 -0.053
FERIMAR Palmitoleic acid 0.755 0.319
MR Oleic acid -0.974 -0.010
W 3HAER Linoleic acid 0.965 -0.009
P JFEFR Linolenic acid 0.945 0.010
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