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Located researching effects of plastic film picking—up methods on soil residual film and cotton yield in oasis

MA Xing-wang', ZHAO Jing’, LI Pan', YANG Tao', YE Jun’, MIN Wei’*, HOU Zhen—an®

(1.Institute of Soil, Fertilizer and Agricultural Water—saving, Xinjiang Academy of Agricultural Sciences / Key Laboratory of Northwest
Oasis Agricultural Environment of Ministry of Agriculture and Rural Affairs, Urumqi 830091, China; 2. School of Agriculture, Shihezi
University, Shihezi 832003, China)

Abstract: Soil plastic film residues and cotton yield in an oasis cotton field were location—researched for three consecutive years with no
picking (CK), partial picking(Cp) and thorough picking(Cf). The results showed that the amount of residual film decreased after picking;
the decrement of Cf was larger than that of Cp, the amount of residual film of 0~20 ¢cm and 20~30 ¢m decreased in the same proportion, and
the increment or decrement of 0~20 ¢m soil level accounted for 57.1%~80.0% of the total increase and decrease of the 0~30 ¢m residual
film. The descending order of residual amounts of 0~30 cm plastic film in the three consecutive years was no picking—up, partial picking—
up and thorough picking—up. Under different plastic film picking degrees, the cotton yield in the first year was different and the yield was in
the descending order of thorough picking and partial picking. The difference in cotton yield will increase among these treatments if these
methods are continued. In conclusion, if the picking method is effective, the plastic film residue can be eliminated, and the picking
intensity is strong enough, the soil residual plastic film can be eradicated for several years. Moreover, if a theoretical threshold value of film
residues exists, the cotton yield would decrease significantly if the plastic film concentration were more than the threshold.

Keywords : picking up method ; plastic film residues; cotton ; oasis irrigated area;location research
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Bifi 45 25 BRI AR B 1)z I, SR R i H
Wi 2, e A KR faF 51l T REW
W ORVE o VYL X ] H AR P A R A DX, A
e AR B R £ o RS R I SR B I 20 a ff
FH By 1 JIE 5% B3 42 38 3] 300~340 kg - hm 212 H il 75
20~30 a £ KR H ) b 5 5% B8 4 4 30.78 kg - hm P, H.
AR B B A AR AR AR R A B kg ., 4R
S R T TR L K AR A A X A 1 2
TP A S A AN [ R S R MBS B . B
iR BA 28 R A R AR A T e )

B 3 b B 5 e ) 3 A A 4 D S A TN AR B 1A
V5 ST AR AT« ol P o D52 B8 b B, 1 P T % i
i JIEET A 7K ISR A 1 sk 2 sl AN P
FETR IR G 25 1 by PR 2% o O AR 2 A it i
N R YT - AR R b RS S )
TEOLT 5 R ] SR s/ M B B8 L 97 9 b ST S i)
KHERAE . Ak, B N A= B X BRI SO i T
KA, B T 22 )5BS [R] 28 R i 4% 6 [l ic 1L
BN TR HA e T R AR B e BRAE S E Y [ K bR
PEN FR RS ISR fr [ R bR M4

B TR AR AL 19 327 X, 2019 4 () R 8 Bl ke
AR &7 2 60% LA 7 i o 4 ELS 7 5 80% L .
T BB B BT A6 = 7 A A DG B il (HLX e
0T A AR B ), B RS G © R BT R A
P A 285 B3 A0 AR A ™ b 4 €0 % i 1 DX i i [R)
o 2019 LUK, FRIEI Al AR A A0 s A A8 RA S
B B [T SO AIL B AR B A " A Ry | S AR B AR R A 7783
7™ o AWEFE IR, ASTRHEAR 7 206 KA H b Bk
F R BT RN, HE , B AT OC T AR E Oy Akt
FBE TS Tk T A FET A 8 b B 5 P 2 ) () T Y AR AR Bk =
ARSI R g N AR 3% B b A X 5, e i AN [
for4n Jy 2T T R B 5 D0 LA K S A AR 7 i 9 5
Wi, LG Ay i o 35 1 e 8 [ iy =X AR AR B

1 MREFE

1.1 g it 5

A F R Il b3k B ety T Ui 0 e A A
BN . R IXCEOERTT R S 24 H I
%2 526~2 874 h, K 2= H BEHI £ 1 900~2 000 h,
>0 °CHY 1% 31 B 3 900~4 100 °C, JC 7 ] 160 d /&
o gt O S S AP FE AR AL 13 a, 135 0~20 em
F120~30 em Hb 5L B 5t 53 514 163.6 kg - hm ™ 1 60.1
kg-hm™, HHEMHERKE L L B2 AR S

1 14.84 g-kg AE 1.12 g-kg ™ HRLHE22.83 mg-kg
BN 236 mg-kg ™ \pH 7.88 K 1.23 g-cm ™,
1.2 R5Z it

B3 HBBEAS A I AL FE . (1) A4 HE (CK)
(2) T F:F5 Mol (Cp , Partial picking) , BV 7E Rk B i
FIEA T — U T 45 5% B8 36 mT L A i 5 (3) A0S
16 45 Mo % (Cf, Thorough picking) , B 4% & 4% ¥k 1 132 Bl
BE, N TG MR nT LA sR AR, B 2 Z 4G Fhan 45 1k
frfh . BAAIE R 3k, 39 NI/, FEHLIX 4
Bt /ANX IR 667 m*. F2016—2018 4 HEf T4 4E
3 a NI WD, BEAESEA T [RIAE A0 4 M A

PERAEY N HRAE OB Rt 736 5 ) , T 20 A I
Ji 7 55 AR By, — IR 447,475 0 (30 em+50 em+30
em)+50 em, BEEE 10 em, #7& Fl % 5 2.5%10° #§ - hm 2.
HiL B TE A 1.45 m, JEEE R 0.008 mm ., 8 I 7 20 A
UEVE , — A T T ()P 80 em. BFAE4 H i A)
A R TR = R A S k. &
A= H I K 9 YK, TR AR 450 mm, I8 AR 4
BBV IE AL , it P 4 N 360 kg - hm™, $#% BEAR 162 K &
B ALEFE AR A AR T W) 43 5 Uk B K . A A
NEAE SN , 76486 s — Mt A i 3224 P.0s 105
kg-hm™ K,0 60 kg-hm™, HoA 58 B S BEY
HiL R A7
1.3 TIEMERBERE

A3 BITE 2016—2018 454 Z= 4% Rl Al , 76 Wi ) M B
PN FH e T BORE 7 3 5 6 A AN TR] — B IR 1 A% Ry
200 cmx100 em (BP1EIFLH 2 m*) BOAE )7, R 4E 0~20,
20~30 cm P 1 )2 1A 5% FE MRS . 3 UR R AR Bs) AU A
JrbRic, B RTE JLIR SR B A

- AR R I A R SRAERE S S, A7 N
BRI . e R BRI A TR AR e RS
A 0] S 50 5 R 75 I 0 DR AN A T R L kv IS
IR T BRI _E 7K 43, /a0 T 4 it i B ARE, 977 1
BRI 2L, A TR AR T, T 3 2 — B F R
1.4 1BEFENE

O3 W) T B2 MR AE T, X 4% /N AR AL HEA T2k
.

2 HERE5HMH

2.1 AEEBFEXT 0~20 cm F120~30 cm T 1E &
HEBEETWK
70% B 5% B3 M B AE 22 )2 0~20 em 3 (R 1),
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R TFHAET , 0~20 em + 2 5% B 515 0~30 em 5%
FHEIY 73.1%,20~30 cm [ 26.9%, 3 MMAbFELES a
W, 0~20 em 1 )22 Ml B % B2 5t 29 7 BBk B Y
72.6%~73.4%,20~30 cm + 2295 26.5%~27.4% ., 4
1 3 a B IELLR N , AN R AL FA 4 2 5% i Rk R
S ELA B A B SR AR

AR AL H (CKO) A EE , 133 Ab HE (Cp . CF) 1313
0~20 cm F120~30 cm AYFR B I s/ (R 1) . 25—
4E, Cp AL FE 0~20 cm F120~30 em 5% JE 45 CK 423 51195
D 12.2% 1 12.5%; CF %8 CK 43 31 38 2> 26.7% Fi
27.1%. 5 ARFES ARSI . CIGTR TR
JFE FE Cp 175, 0~20 em 1 20~30 em B I sk 20 He i)
ALK F Cp, HAEA AL EE F R )2 DAAH I A9 HE 5]
o

45 )5 0~20 em - HEFR B > & 2 T 20~30 cm
W (R D). HFH—ER S, CK.Cp.CffY 0~20 cm
B B 4 A I 11.1,-10.2 . -35.6 kg - hm™, 4351 /5
0~30 cm 348 2 1) 73.9% . 71.4% . 72.6%; 1lij 20~30 cm
B BB 3 3G 3.9, -4.1.-13.4 kg - hm™, 23 91
26.1%.28.5% .27.4%. 55 " AE TS = AR WA A8

fbo #4655, 0~20 cm FR B I 5 5 0~30 cm 55
W 1Y 57.1%~80.0%, 20~30 cm 5k 5 59 0 A 5
20.0%~42.9% .,

22 AEEHBART0~30 cm HIEMPER B E T

45 J5 0~30 em - 8 b 5 5% B St B o/ (A
1) 55—4F, Cp il Cf 1 HE b R 5% FR 45 CK A 12.3%
H126.8% , 55 —AF RIS =454 UL B AR (6 2) o
AHXE T CK, Cf Ml 5k BR 5 BRI Cp B 22, D W] HL 2
] B AG — U M e mT DL FR I, b A B8 Sl 2k /b
ZURASTE MR B 15 8 %

AN TR 34 7 AL 3 0~30 om 58 Hb 5 5% B2 42 Bt
ERR I B AR (% 2) . B4, CK.Cp.Cf
A0 TR 0~30 em HiLFEEBR B2 & 43 1) K 238.7.209.4 . 174.7
kg - hm™, 2 K6 35 5 2 0 36 00 15.0 .- 14.3,-49.0 kg -
hm 2, 30T 6.7% . -6.4% . -21.9%. %5 —4F,CK.Cp.
Cf Hb JBE 5% B3 i BRI — 45 40 Bl 15 0 12.0,9.3.4.0 kg -
hm ™, 38H0T 5.0% .4.4% .2.3%. 5 = AFE4A0 PR+ 581D
JELR BRI Ak 23 N . BB — AR AR Z WA HEAT A4
5 (AR B TR SR04 #8035 Ab HT Cp A1 Cf 1) b [ 5% B
AR B2 JEESE 2 a ASFRHESE 20T 35 sk

=1 AEEHEFAXT 0~20 cm F120~30 em B R % B =
Table 1 Plastic film residues of different picking methods in 0~20 ¢m and 20~30 cm level

N W A XA AL
Plastic film residues/(kg+hm™ Compared with the control/% ompared with the previous year/(kg+hm™
R R lastic film residues/(kg+hm™) Jompared with th I/ Compared with th /(kg-hm™)
Year Soil level/cm
CK Cp Cf Cp Cf CK Cp Cf
2015 0~20 163.6
20~30 60.1
2016 0~20 174.7a 153.4b 128.0¢ -12.2 -26.7 11.1 -10.2 -35.6
20~30 64.0a 56.0b 46.7¢ -12.5 =-27.1 39 -4.1 -13.4
2017 0~20 182.7a 158.7b 130.7¢ -13.1 -28.5 8.0 5.3 2.7
20~30 68.0a 60.0a 48.0b -11.8 -29.4 4.0 4.0 1.3
2018 0~20 192.0a 169.4b 140.0c -11.8 =-27.1 9.3 10.7 9.3
20~30 70.7a 62.7a 50.7b -11.3 -28.3 2.7 2.7 2.7

T AFVNG FRER R —4F B2 AR ) 22 53 2.5 (P<0.05) . T Tl

Note: The different lowercase letters indicate significant differences among treatments in same year (P<0.05). The same below.

F2 AEAKBAKXT0~30 cm TIEMRIZ B S
Table 2 Plastic film residues of different picking methods in 0~30 c¢m level

A IR 5% B2 4 Plastic film residues/( kg- hm™) 44F 5 %F BEAH L Compared with the control/% ERi—4FEAH H:Compared with the previous year/(kg-hm’z)

Year CK Cp ct Cp cf CK Cp ct
2015 2237

2016 238.7a 209.4h  174.7¢ -12.3 -26.8 15.0 -143 -49.0
2017 250.7a 218.7b  178.7¢ -12.8 -287 12.0 9.3 40
2018 262.7a 232.0b  190.7¢ -117 -274 12.0 133 12.0
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(D) ﬁ%g% Cotton yield ®3 TEMBERES Y SERMEFRXNXER
¢ /8 1t Film residues 1 ~
o) _]_ﬁ _l_ e ui _l_ 300 pe Table 3 Relationship between plastic film residues Y and film
_i 6 0001 IS $ + ‘_(b_‘ g E‘J mulching years X
= & @ u 1200 3 b5 )7 Yo R A
T 4500 le] 1 Ter 2 Treatments Regression equations R
z 7
g = CK ¥Y=12.640X+60.907 0.987 1
£ 3000 E
S lioo E Cp Y=10.756X+57.947 0.988 6
fﬁ 1 500k P ct Y=7.906X+62.482 0.9542
= %
T e v R4 BBETERAFR TRESE 5 L R0
20164 20174F 20184 KEBEXHER

1 AEBMRIEIR AR TR B EMRETE
Figure 1 Cotton yield and film residues with different picking

methods of plastic film

R kg, HORE A 25 %

- 9 b JIEE K B e R A PR 2 I Y
AV R ICR . BRI (3 3) , CKAEAERRA] H
JIEE 5% B4 0t 3G 0 R RS e K, P AR Oy 12.6 kg -
hm™ ,ij{l 10.8 kg “hm?2, Cf IR /N, 7.9 kg-hm_zo
23 AEBE AR THIRRSZ

T (i) H S 4y AL T A AR 7 i 2 S ] 0 (]
D)o SE— AL 8RBk CH>Cp>CK, HBEE R I4F
PR IEK AN A1 T A R (R AR 7 i 1) 22 S T
Ko G4, CKARAE 556 —AFFIES =450l
1% 2.9% F115.4%, Cp KA 3.0% F13.6%, CE A% 1.19% Fl
3.1%c AT UL, HbJESAR TR BB A AEDR0 IR RSt B oK
24 BEFESTIBEMRERBENXR

WAL i 5 e b B A% B A 0 S AR PR AR DG -
FiAE it 5 b Rk P A 4k 1] )y R R ] (3R
4) A AR o Bl b B 5% P G SRR R (B 1)
BN [R) 464 T 20 B B 5 B o E 4 B (] A 185
TRE T AR AL SRR A IR, CK AR AE ™ 5t BRI
T“?jt CpiRZ,Cffe/No FHIAT UL, b JEE5% A 1 b

SER AR AL 1, B b RSB R R N A AR i
F&ﬁﬁo A ] - S b R B i, XA ARG B
BAEM .

3 g

3.1 HHAMRERES%REE

e B 0 XY B O, AN 5 R R 0.008
mm 1, {5 80 kg - hm ™, IR 58 = ANK 45 HJIKE
A TRER B T A YA R S R e B Y 2
80 kg-hm? ety AWFFE IR, 56 & A AL FE 0~30
cm AE T AR IR 12.0~15.0 kg - hm™, i % T 5 5% B4

Table 4 Relationship between cotton yield Y and film residues X
with different plastic film picking methods

b3 I )1y 7 TS
Treatments Regression equations R
CK Y=-11.639X+8 319.0 0.974 4
Cp Y=-10.702X+8 472.3 0.968 7
Cf Y=-8.303X+7 886.1 0.9577

S, (E 5 TV 2 BT SR B2 AR I A g A 3
11.27.13.66""  16.47 kg - hm " 45 HAHRL . 7E 20 TH
20 90 A ARHE T A AL PP AR IS, Ml R 5% B8 15 Y ) A
RP 51 HE 5& 3, I It bt il 5% F5E [ e LA, 15 22 4b T 1t
FERTEHT B, H 2012 4 [ 53 A B i S i A b 1
AEFEIRTEI H KT U b R T B, R
Ji — B 1] P b JEE [T i %6 AT 109%0~30%" . it LA 43
1T 200520112016 4 22 s P8 A8 45 H3 3 s HH 42
BB REAERE AN 11.27 1366 ,16.47 kg - hm I 45
SRS VA DA b S BsF 114 7 RS
7&@ [ A, FBE I 73 S5 B T4 1) 2 e
REA - W24 1) b A E SR I 2 e A BT s B A FF
?ﬁ'ﬁ FH 0], R F L J 2 i AU P ) A
FIA 30 em DL 35 0 BT LAFE AR BE WL BT 78
PP GE B BT B R TH SR G TR AR I
B =27 A R R e 2 e ) Bk R Bl ik B R A
PRI, 244 FH 11 5 8 S 32 Z R IR 5, AN
SEAPE T RIS . AR, AN ARG Ak
- A9 AR B ) AR AR AR B R — e 25 57, T B
5 A k.
3.2 HIEEWSE%BE
AT RIN, BMEBIRIIA A3, 3 a J5 + e
& AR B, — R O K2 Lk
H;E'c/z\mﬁt}:’%@ - i B 1 b I ] DL BEE A
FIRICIG o R AR B R AR SR B PR 4. 24
A b AR BA T R AN 2 B R A B A 1
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ABEZ A 5 — D5 T, UBLCN = (55 A T4
g iy 2R R R BRI Ak, R E
A i TN T = e B i
GB/T 25412—2010 KLAE , B iy A1 47 Aij 53 b JIE 1] i b 2
JZ 0~10 em #55 %280% . 10~15 em 24 5 >80%
BIR A 77 GRS B LA, SR A4 H gk T — ML
JEE RS, WAER S5 — o ik Y b B B 7 3

BRI I, 4 o T Ji 22 R ML [l i (=55 T
KA E ) A RBTE 4 Xt i b/ sk B8 i, 38 o £
HEH ARG Y
33 TIEMRRBESKRESE

AHIF S rp b B8R B A S AR AR R O ROR
LRI 5 R A, b R P R ) L, A AR
S VR T AR B D S R B 43 A ) - B 3 a E
Ko AT W IEHRE T M AR R AR AR T R A T AR
Ml 6 3R AR5 25k PRSI0 1) 7 2%, 4 TR BY
PR SITR A HERB R A% B0k 55 AR HH - 45
BRI SEBR A AR DUAF AR R 22 5. 3 b sk i
K gtk AR CEDIR, DATE B KSR A TR
WARER, BT EEaEdAFE. AL BIRE
JEE AR R P 1SS, 55 DA ARG R A 3 1 5 B
FEEX R R i SR AT — 22 25501

M7 3 AL B 3 a 17 X5 L AR BE 5 6 Y A
FET B & B, R PR L S pRIBCRE B G b A
Hh AR B S AR AL O R (I 2) . KR
B2 nT LUA |, Hb % B e i — BB B P Bl
Hb AR BA SR AR AL R B IR AR /N 5 2 RSk P i
o B S AR AL 7 e i b 5% B8 S B KR R AR, 1%

7000
s y=-0.129 9x2+42.726x+2 927.6
= R*=0.9512

15,6500 >

6 000 [

HRAE =18 Cotton yield/(k

5500F  y=—13.566x+8 913.8
R=0.898 1 3
5000
4500 - : : )
150 180 210 240 270

Hu 5% B & Film residues/(kg-hm™)
2 TEMEERBREERETERRHXR

Figure 2 Simulating the relationship between plastic film residues

and cotton yield with different functions

150 L B0 Ay M BB P ) A T BRAEL™ , IX A A — 7 1Y
PBHE . AT R BT, Fl A B s, L
Fr o3 AR IR L SRR B LB | A
AU R SR I3z B AR B S A Y
R MMV A K

4 5

&g

(1) T 2 A T 28 A0 - 398 vy e JBE R A 46 475
[, AT A S5 AR L S e Ak P

(2) —4F N #EAT Z BRI [, B RO IR )=
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