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The impacts of different degradable plastic mulches on growth and yield of Xinjiang cotton

DOU Qiao—qiao', TANG Qiu—xiang'", WU Feng—quan', LIN Tao>, HE Wen—qing’, YAN Chang-rong’, YANG Zai-lei'

(1.Agricultural College, Xinjiang Agricultural University, Urumqi 830052, China; 2.Xinjiang Academy of Agricultural Sciences Cash Crop
Research Institute, Urumqi 830091, China; 3.Institute of Agriculture Environment and Sustainable Development, Chinese Academy of Agri-
cultural Sciences, Beijing 100081, China)

Abstract: The aim of this research was to study the effect of different degradable mulches on cotton growth, yield, and economic benefits in
southern Xinjiang. Four kinds of degradable plastic film mulch, namely T1, T2, T3 (oxidized—biodegradable ecological film ), and HS (bio-
degradable film), were tested in the field, with ordinary plastic (PE) film as a control, in Aksu, Xinjiang. The results showed that the induc-
tion periods of T1, T2, T3 and HS were 71, 67, 57 days, and 52 days, respectively, and the ranking of degradation rate was T3>HS>T2>T1.
During the critical growth period of cotton, the plant height of T1 and PE significantly differed from the remaining degradable plastic films,
but the number of buds, bolls, flowers, and fruit branches did not differ significantly. PE and T1 treated cotton had a long period of rapid
growth. Dry matter accumulation of cotton with PE applied as a mulch was 4.71% lower than that of T1, while PE was 20.62%, 5.03%, and
27.33% higher than T2, T3 and HS, respectively. The ranking of boll setting—number per plant was PEST1>T3>T2>HS, and the seed cot-
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ton yield of HS decreased by 30.26% compared with that of PE. The dry matter accumulation and seed cotton yield of cotton covered with

T1 were similar to those of PE, with an increase of output value of 5.81% and a slower rate of degradation. The effect of T3 mulching was

not significantly different from that of PE, with a decrease of output value of 7.97% and a faster degradation rate than that of T1. T3 is

deemed to be more suitable for cotton field mulching in southern Xinjiang.

Keywords: degradable mulch film; cotton; growth; yield; economic benefits
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Table 1 The standard of degradable mulch in the field
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Table 2 Apparent visual degradation time of different mulching films

. 75 e S A TR A e fifp 0]
TreﬂaLtr}fents Induction period Rupture period Disintegration period Survival period Disappearing period
HWlDate Jjld Time/d  H®IDate  Jiif Time/d  HDate  Jjld Time/d  HWDate  Jii Time/d H ¥ Date  Jjif Time/d

T1 04-19 % 06-29 71 6-29 — — — — — — —
T2 04-19 % 06-25 67 06-25 %2 08-10 46 08-10 — — — — —
T3 04-19 £ 06-15 57 06-15 % 07-29 44 07-29 % 08-27 29 08-27 2 09-21 25 09-21 —
HS 04-19 % 06-10 52 06-10 % 07-22 42 07-22 % 08-25 31 08-25 — — —
PE 4-19 — — — — — — — — —

TE - —RR R AL .

Note :—No change in film surface.
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Table 3 Effects of different plastic mulching on the agronomic traits of cotton

A Jb 3 i BB EEMRATAL EERAIEEL BERE AL
Growth and development stage ~ Treatments ~ Height of plant/em  Number of fruit branch per plant  Buds per plant Flowers per plant Bolls per plant
R T1 9.84+0.51a — — — —
Seedling stage T2 9.47+0.06a — — — —
T3 9.61+0.36a — — — —
HS 9.35+0.62a — — — —
PE 9.72+0.85a — — — —
T Tl 29.53+3.65a — 3.58+1.84a — —
Bud stage T2 27.80+4.58ab — 3.65+1.06a — —
T3 26.76+1.51ab — 3.00+0.99a — —
HS 24.82+2.25b — 3.52+0.88a — —
PE 28.87+2.32a — 3.47+1.41a — —
poiaiil Tl 61.45+0.07a 9.56+0.71a 8.65+0.53a 2.88+0.53a 3.30+1.56ab
Bloom stage T2 53.94+4.77h 8.06+2.44b 4.88+0.14c 1.11+0.42b 3.25+0.57ab
T3 53.85+6.79h 8.81+0.81ab 6.70+2.12b 1.25+0.00b 2.85+0.85h
HS 55.33+0.88b 8.45+0.57ab 4.90+0.42¢ 1.30+0.71b 3.30+0.42ab
PE 62.88+6.89a 9.38+1.06ab 4.80+0.28¢ 1.40+0.28b 4.50+1.56a
TSI T1 61.45+0.07a 9.56+0.71a 4.74+1.24a 1.00+0.14a 6.60+0.71a
Boll stage T2 53.94+4.77h 8.06+2.44h 4.63+0.71a 0.50+0.28ab 5.50+0.99ab
T3 53.85+6.79h 8.81+0.81ab 4.50+2.40a 0.60+0.14ab 5.61+0.25ab
HS 55.33+0.88b 8.45+0.57ab 4.06+0.95a 0.25+0.14b 4.99+0.11b
PE 62.88+6.89a 9.38+1.06ab 4.35+0.14a 0.50+0.28ab 4.98+0.64b
2 T1 61.45+0.07a 9.56+0.71a 0.85+0.57a 0.55+0.86a 7.06+0.25a
Wadding stage T2 53.94+4.77h 8.06+2.44h 0.65+0.57a 0.25+0.42a 6.06+0.95a
T3 53.85+6.79h 8.81+0.81ab 0.55+0.14a 0.25+0.28a 7.40+0.28a
HS 55.33+0.88b 8.45+0.57ab 1.75+1.41a 0.50+0.28a 6.44+0.11a
PE 62.88+6.89a 9.38+1.06ab 1.15+0.71a 0.25+0.14a 7.11£0.53a
T [ A A — IR Rl NS R R 22 5 . 3 (P<0.05) . Rl
Note: Different lowercase letters in the same column for the same stage show significant difference (P<0.05). The same below.
F4 FEMELE S TYRRBERFE
Table 4 Model equation for the accumulation of total dry matter in different mulching film
Jb B Treatments 47 7 Equation R Valg-d -4k to/d n/d t/d Au/d Yo
T1 Y=180.87/(1+e** ") 0.97* 1.46 102 61 143 82 119.10
T2 Y=142.89/(1+¢*27%) 0.97* 1.37 85 51 119 68 94.09
T3 Y=164.08/(1+e™¥# %) 0.98%* 1.29 85 51 117 66 108.05
PE Y=172.35/(1+*0%) 0.98%* 1.64 106 62 150 88 113.49
HS Y=135.36/(1+¢*7) 0.96* 1.35 92 59 125 66 89.13

TE e ARRAL 5 ) (d) 5 y A EBRAR AL T4 SR Bt () 5 1o T SRR SRR A3 10 BN I0) 5 1, 11 123 391 4 Logistic A= K BREY 245 155 At
T BRI SR ] 5 V., T B R IR s RPN PRE BB " R OR 28 5 B35 (P<0.05) ¢
Note: t—days after the emergence of cotton; y—cotton dry matter accumulation ; zo—days of accumulation rate of maximum dry matter;z, t,— two inflexions

Maen

of the logistic equations respectively ; At—days of dry matter rapid accumulation ; V,,~maximum increase rate of dry matter; R*~determination coefficient;
indicates significant difference at 0.05 level.

BTG OR T2 SRR B /b (R AR i it A
FEAR P i 5 0 30 b B 2 S b 2 5 HS 3k AN 381325
JEE R REA P 5 T3 R AR P i 5 i 22 e A K, 5
HS 5 W%,
— 652 —
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Table 5 Yield and yield components of different mulching films

s LVEIR S/ PR S B KL B o Ky FEA T
Treatments Harvest number/f£ - hm™ Bolls per plant Single boll mass/g Lint percentage/% Seed cotton yield/kg+hm™
T1 213 204.3+1 459.6a 5.7£0.1b 5.8+0.1ab 44.5+0.1a 7 076.6+64.9a
T2 216 853.9+1 486.4a 4.9+0.1¢c 5.9+0.1a 43.6+0.6b 6 243.9+272.8ab
T3 215 168.5+1 480.6a 5.0+0.1¢ 5.5+0.1b 43.4+0.3b 6 190.2+254.0b
PE 214 887.6+1 420.3a 6.8+0.2a 5.4£0.1b 44.2+0.1ab 6 639.5+351.2ab
HS 214 044.9+1 946.1a 4.4+0.2¢ 5.2+0.1b 43.8+0.1ab 4 630.1+154.6¢

7.13% .7.97% .33.04% , 11 T1 349105 5.81%

3 itig

3.1 TIPSR ISR RN = R EEIE S
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Ry A W i B AT O 22 5 0 HS ZERE A 125
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MREE N N RE R T RN -R R R T
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ﬁ’iﬁ%fﬁ&”ﬂ AT A= W) o F B HLS o8 fige o 32 B AR

AE55 Y M 28T G RE | 39 b S Ry =X
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NG 870 S CHORNE R AU ] 550 R N+ W
BRI AR I S 8 39~71 d, T1IE S 71 d, KE AR
BRI T3S W 57 d, 318 Fh 155 d J5 Hb B S
TH R, AR b HS (T2 15 3 W 23 51 52,67 d.
B S SO A AR AE T 7 5 T A A B, H S
I AE 60 d 2247 I E, A RIS T2 . T3 HS #F 5 1% 4%

o TR A SR 5 T Ik et R ) ok ek 88 X A
AR R E BB ik, £ 2R Wﬁ’iﬂﬁﬂ’a
AR 2RI B, TS SR EENEZ —, B
SN L 1 VR M5 5 e A I Ol A A
P SR BER AL T BB, T LU 2 i S0 K8
Pl B R, R 30 AR AE KOR B R R AUE A
IR REAE
3.2 AIREFRIRHIPEFRIREX B E K R FEREIY
o ik b 5 o i 3ok R 1 RS X AR AR A K R M
A BTG . R BIAAER N B e R i 1
YA K IR AR ORI B R R SRR A KR
S )R 2 B R, SRR AR 2 R
FIFAEY AR, 1 ™= o 538 3 A L, A 50
T R RS (AR AR AR R T SRR R 3
AR = 55 T HS BT AR R L B XA A KA F A
FIL BEAOE AP R R 0™ 35 30.26% 5 T2 T3 77 i
2SR, ETESIACK B 0.012 mm 1R
B v A 7 B 14 £ ) 2 AN, 5 3 RS B, 3K 5
A 4 0.01 mm EI’J T1 45 FARRL 5 fuf ST 25 F
5% 3% B 88 e M O fe o 3o B, s i 2 0 L X
AR SCHS S5 B 5 A A U SR 58 1A Sy T B A

F6 AEIMIEAMIBIR N 7= H 2T EE B (GT - hm™)

Table 6 Analysis and comparison of input and output of different plastic film treatments (yuan+hm™)

. " PE Ml 545 A 384 i fi5E { PE [+
ohom (i H A 54 ﬁﬂ%&/\ aﬁﬂ ) ﬂﬂ%@‘—]ﬁﬁij—‘. ke . FEESG A '
Treatment Output val Plastic film input Increased input of plastic film Recycling cost of Increased income compared with
reatments Hiput vatue astie Him mpu compared with PE plastic film PE output value

Tl 49 536.2 1875 977.25 — 2616.83

T2 43707.3 1875 977.25 — -3212.07

T3 43331.4 1875 977.25 — -3587.97

PE 46 476.5 897.75 — 534.38 0

HS 32410.7 2250 1352.25 — -14 883.67

AR RS 7 J0 - kg ', S A HIBSEAN AR , PE MBI 10.5 JC - kg™, BE 667 m* H B FH L 5.7 kg, IHHE [N A 6.25 TG kg '

Ht PE 7= {34

TIT A =[RS A3E A AR — (P b 7 {1 — P St JECE A AR — P i IS AR )

Note: Data are calculated at seed cotton price of 7 yuan - kg™
recovery cost of 6.25 yuan - kg™
input cost—PE film recovery cost).
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, film input for PE film of 10.5 yuan-kg™',
. Increased income output value=degradation film output value—degradation film input cost— (PE film output value—PE film

film coverage of 5.7 kg+ 667 m~, the old film
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