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1 ¥MREF=E
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Table 1 Yield and its components of wheat under different stalk treatments
R/ m™? TRIEL ThLH /g 7o /(kg/ hm?)
pLz Spike number Grain number per spike 1000-grain weight Grain yield
Treatment
2018—2019 2019—2020 2018—2019  2019—2020 2018—2019 2019—2020  2018—2019 20192020
7S 218.0c 205.0c 25.8b 30.07a 46.6a 41.3a 2663.3¢c 2 542.4b
HS 236.0b 265.0b 19.6¢ 24.19b 48.5a 42.3a 2741.8b 2710.2b
AS 247.0a 374.3a 34.7a 25.08b 25.08b 44 .6a 3962.4a 4062.9a

HZS RS B s HS 2R L 1300 kg/hm? s AS: 2R H L, 2 600 kg/hm? s ARV FRER R 2257 B3 (P << 0.05), A, Note:ZS:Ze-
ro stalk returning; HS: Half stalk returning, 1 300 kg/hm?; AS: All stalk returning, 2 600 kg/hm?. Different letters indicate significant differ-

ence (P<C0.05).The same as follows.
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Fig. 1 Cotton stalk decomposition rates as affected by different returning stalk amounts
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Fig. 2 Cotton stalk decomposition rates under different returning stalk amounts
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Fig.3 Soluble sugar(A), cellulose(B), lignin(C) release rates under different returning straw amounts
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Table 2 Time for 30% , 50% and 80% cellulose, soluble sugar decomposition of cotton stalk during 2018—2019

IR E I A AR T I ] /d
5 =/ =1
i ﬂﬁiﬁ AR i qﬂjﬁi . R? Time for decomposition
Composition of straw Treatment Regression equation
30% 50% 80%
\ HS y=0.2485x + 13.688 0.978 1 66 146 267
242 Cellulose
AS y=0.2688x + 8.3929 0.957 5 87 167 288
HS = 5.7962"4%% 0.983 4 48 158 476
A% Lignin Yy hEr 7
AS y = 2729723 0.985 1 81 207 490
RINERER HS y=0.3082x + 14.522 0.990 6 5 69 166
Soluble sugar AS y=0.3618x + 3.48 0.987 5 9 70 162

T s AR H R, d sy 2 %R, %0, Note:x is time after stalk return,d;and the y is decomposition rate , %.
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Fig.4 Cotton straw total N(A), total P(B), total K(C) release rate under different returning straw amounts
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—, T A LU IR gt b 2 e S R A R
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A FH g %) A B A0 i A1
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TR FEB P 249 40 %0 BB S 0 43 it 1 A BILISE 5 A5 FF
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SR R T A W e TTHLE A e R
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T AT A FH X /N 22 A — 8 B 3 P g S R
R, 5 AR LS FF AR b BEAH L, AR AE RS FF 8
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IS AL B P 2 A AL PR 4 5] B e 44,559 H
49.9% MH 2 a/NETF R E £ F . 8 HFSF 85
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EARVER . TRIAE YA 4E S a iR 45 FAE M, &
KAEFF I8 FH 0] A5 0088 i A& /N 22 A T RRREERC, (X
HoAh = g BN TG R 3 R 5 B S U g A R
LR B, RS AR I T ] DA i A /N R BRI R 2K, 55
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25 b KRR FFE H S 170 dOUNEA K ) N, 4R
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Decomposition characteristics of cotton stalk and
its impact on yield of wheat

YANG Lirong, .U Na,ZHANG Zhao,LLIU Anda, MA Xuefeng, YANG Guozheng

College of Plant Science and Technology, Huazhong Agricultural University, Wuhan 430070, China

Abstract After sowing winter wheat from 2018 to 2020, the cotton stalk was mechanically crushed
and covered before returning to the field to study the decomposition dynamics of cotton stalk returning to
the field and the impact of different amounts of cotton stalk returning to the field on the yield of wheat.
Three treatments including zero stalk returning (ZS) , half stalk returning (HS) and all stalk returning
(AS) were set up with the randomized block. The decomposition, nutrient release, and structural compo-
nent changes of cotton straw with different returning amounts were analyzed. The results showed that the
decomposition rate of straw was first fast and then slow, with the fastest decomposition occurring 20 days
after returning to the field, and then gradually decreasing. After 170 days of returning to the field, the de-
composition rates of HS and AS were 73.4% and 66.8% respectively from 2018 to 2019, and 77.6% and
60.4% respectively from 2019 to 2020. There were differences in the release rates of different structural
components in straw. After 170 days of decomposition, the release rate of soluble sugars in cotton culms
was 70.7%-81.38% , followed by cellulose (57.3%-60.7% ) and lignin (44.1%-50.3% ). There were also
differences in the release rates of N, P, and K in cotton stalk, with K release rates ranging from 83.1% to
87.9% , P release rates ranging from 71.4% to 80.5% , and N release rates ranging from 66.5% to 74.7%.
Returning cotton stalk to the field increased the number of spikes per unit area of wheat, thereby increasing
the yield of wheat. It is indicated that returning cotton stalk to the field is beneficial for improving soil nutrient
status and increasing the yield of winter crop (wheat ), with all stalk returning (AS) being better.

Keywords cotton; returning stalk to the field ; soil nutrient ; decomposition; wheat ; yield
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