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# E.#ELHERE,EE 150 kg - hm™(T1) .230 kg - hm™(T2) .465 kg + hm™(T3),857 kg - hm™>(T4) .
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NO;-N & EZ # /K, T NH;-N 2 BN E A LA BB RMAS  EREE KT 512 kg - hm™ B, +3% NO;-N NH; -

ERERK,EEAMEE 1640 kg - hm™(T6) B, +3E TN NO; -N NH; -N 4 B % CK2 4 5| F 1% 38.77% .
49.21% 34.38% ; + 3 Na* Mg® .Ca® CI” SO HCO;.COY KA EMERBEENH L B HMEA 0~20 cm £ E;
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Effects of different amounts of residual film on soil nitrogen,
eight major ions content and microorganisms in cotton field

LI Yuhuan'?, HE Xinlin"?, YANG Lili"?, WANG Yuzhi'*, XU Yang'”
(1. College of Water Resources and Architectural Engineering, Shihezi University, Shihezi, Xinjiang 832000, China;
2. Key Laboratory of Modern Water-Saving Irrigation of Xinjiang Production and Construction Corps
Shihezi University, Shihezi, Xinjiang 832000, China)

Abstract; Through field test, eight ions and microorganisms, eight residual film gradients of 150 kg - hm™>
(T1),230 kg + hm™(T2),465 kg - hm™>(T3),857 kg + hm™(T4),1 250 kg - hm™(T5),1 640 kg + hm™’
(T6) , in situ soil 512 kg + hm>( CK1) and no plastic film residue were set up to determine soil nitrogen, eight
major ions content, microbial community diversity and other indicators.The results showed that with the increase of
residual film amount, soil TN and NO;—N content decreased gradually, while NH,; —N content increased first and
then decreased. When the amount of residual film was more than 512 kg + hm™, the contents of NO; =N and NH} -
N content decreased significantly. Compared with CK2, the contents of TN, NO; —N and NH} —N decreased by
38.77%, 49.21% and 34.38% respectively under the condition of high residual film amount of 1 640 kg + hm™
(T6). With the increase of residual film amount, Na*, Mg**, Ca™, ClI", SO} ,HCO;, CO¥ , K'gradually accu-
mulated in 0~20 cm soil layer. When the residual film amount was more than 512 kg + hm™, the soil microbial
evenness and diversity were lower than those of treatment T1, T2, T3 and CK2. In conclusion, it is clear that the
residual film affects the activity of soil microorganisms and led to the shallow accumulation of salt and the degrada-
tion of soil nutrients. Therefore, high-strength residual film is not conducive to healthy development of agriculture.
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T o TrnE oY 2 S 2 UH BRI 1 n4m  /E 4
Xt SE W, RV E A AR R Y
IR E 4 AN BR R A PR, AR R X 4 K 4y
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B AT T, R AR MBS N o X 55 43 A A W 8 0 g T
AR SESE R TF A — B, HA R A5 2R 22 K,
s LR XA [ 5 P BRI S . 5B 3B A v 1 PG L
TR, O TR e AO I AR, AR 22 Ml X H R 3
AT S AL, B 22 [ R IR e de O 7 B Y X2
— BRI TG Yl e B AR ATl E
ANTRIBR I 58 J5E | o A 45 M X B SR T 4 38 R K 57
oy ONKET &S SRR R, O 5k
IEE Y RCE S R IS/

1R i

1.1 iR Ba Hh e

N A TR I R R VWL 1877 B U S IR e R NE= 2
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HIREE 0~40 em + HE @ + BEF AL BT, ik 1
PR,
1.2 REET

TR A B 5T Kk BN, FE 2 AF 1 S AR 1
TR M (kg - hm™) 5FRBEAE IR X (a) Z [A4F
TELNER R M, =15.69X+72.54, MRYGIXHFTL4LS
BEE 8 MR R AL B 150 kg - hm ™ (T1, AR
FRA 5 a).230 kg - hm™> (T2, HIAER J 10 a) |
465 kg « hm (T3, FEAFR K 25 a) 512 kg + hm™
(CK1, FEEAERR N 28 a) 857 kg - hm (T4,
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H AR \KE & L EY

A E P E 3 AU X IR R 3 IR
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&1 il TEEAER

Table 1  Soil physical and chemical properties of the experimental soils

. ) . e i K%
R S e o S HHA IRk
o . . . Available Field water
Soil depth Total nitrogen Total phosphorus Total potassium Available phosphorus . . .
Jem /(g ke D) /(g ke /(g ke ) /(g ke ) potassium holding capacity
/(g kg™h) /(g kg™)
0~20 0.76 0.96 7.86 31.54 425.68 20.11
20~40 0.88 0.93 8.21 28.76 409.21 20.35
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EDTA J#5E e ™
1.3.4 A w2 A0 A% B 2 5 5L R A
N7 DX BE 4 348 K I B A R SO A 45 B F o8
A, R AL L AR SR (CR A CTAB k421K
DNA) \DNA $ B 55460 (it FH BBt 58 e v Tk A DU
FEIUY Y DNA 208 R 32 5 Bl 5 B 5 DNA T35
LER L HE KT REZE 1 ng - pl™') \PCR 373
(fi 4 barcode Y %% 5 £ 51 ¥, New England
Biolabs /] ) Phusion ® High—Fidelity PCR Master
Mix with GC Buffer #lm %m ff H i i# 4T PCR) )/~
Palifk (PCR 7= 9 2% ¥ B 19 Bt JIE A 45 ¢ Pl vk it
AR, 5t B A A 8 Qiagen 23 ) B A1 A Jie a1 i
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1.4 HIERESSH

f#iH Excel 2016 4bBEAH IR 50 %504 , H Origin
9.0 fEIE, SR H SPSS 26 #4757 53 F i 22 S 43 4T 5
181 F Mothur 2426 ASVs 58088 i He ) AT 153 45
A~ ASV IFME R . T QUME2 #4584 i
i [ Alpha 2 #£ ¥, 1 §& Chaol 48 %k, Observed
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RIS A R R AN FFRBE X 0~40 em -2+
BRSO i Y R B B A AR AR TR 3, A% AR
SRR TE , o E 2A AT LLE AR
SN LR H  (P<0.05) |, Bl AR B3
T3 TN S EBWREAL, TS A TN & 54 0.7 ¢
- kg, CK2 b PEFEAR T 28.57% , ik 5 i E K F
(P<0.05), T6 Ab¥ + 3 TN &% &AL, M 0.6 ¢ -
kg™, b CK2 AbFEFEAR 38.77% . HE 2B Wl LIAE
NH =N 75 it Fifd 73 J5E 0 19 184 0 29 390 Ay 5/ 185 I i 98/
FRa%, T3 AbHE NH; -N St K, A 43 mg - kg™,
Bl /5 NH,-N i 2N, T6 AbFE /N, 4 21 mg
- kg™'; T4.T5 2 T6 AbBEH NH;-N 7 2 s /b i i
K, H TS5 .T6 kb Ff NH; -N & 2 g I T HoAth kb 2
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(P<0.05), # tb CK2 &b B 43 51 3 /b 21. 87% Fil
34.38%, TIET NO-N & 5 R I N bl 5% I 11
AN, T1 AL 38 NOS -N &t i K, 4 66 mg
- kg™, T2 T3 ,CK1,T4.T5 F1 T6 ALFE NO;-N &5
 CK2 43 /> 3.17% . 7.94% (12.69% .23.81% .
33.33% 11 49.21% ,T5 ' T6 AL B NO; -N F £ i F (%
T HAbAL B (P<0.05) ,
22 AEZREENTENXBFEENZME

W R, M 0~20 em T 2007251k B4
H T RRAE AR 1 B LAASHF 98 LAAEAR I M 1], FR
13 AT, Bt A e B St R G 00, 4% B O A T
fn, £ ca® Na™, SO7 . COY &8£I
HCO; [CI” K" Mg™ & s/ X BH B 71 75, B
FRIG 3G N, Ca™ & i L JHIR R R, e KME M
1.02 g - kg™',Na" &k 2, Horp T3 A0 # Na* 5 i
WA AL 5 KR g™ B M g 3 U A/ o e B g = 1

l.4r

121
T, Lof
A
® 5 08f
<rj Z. 0.6 F
LE&X—
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CK2 Tl T2 T3 CKI T4 TS5 Te6
4b F Treatment

1 B R R R e Ab B ] 22 57 1 2% (P<0.05) ,,

5,807 A, T6 AbHR SOT A 3.65 g -
kg™, e T2 b ¥ SO & HA BT T B HCOS & BRI
COY & [FAEAE T6 AL BRI IR K, /05l 1.26 g
- kg ' 1246 g - ke, ClTFE AR /D, 7E T6 A BRI 7
#40.55 g - kg™', CK2.T1,T2 T3 ,CK1.T4 T5.T6
AbF A Na®™ 55 843514 0.63.0.75.,0.78,0.73 ,0.80
0.86.0.87.0.90 g - kg™ ; Ca™ & 43514 0.73.0.78
0.83.0.86.0.87.0.96.0.98 .1.02 g - kg ™' ;SO & &
Sy 91K 2.75 2.87 .2.62.3.03.3.29 3.31 ,3.52.3.65 g
- kg, COY BRI 1.89.1.93 2.02.2.18 2,32,
2.41.2.43.2.46 g - kg''; HCO; & #4351 0 0.66
0.71.0.77.0.87.0.9.1.08 .1.13 .1.26 g - kg™'; CI" &
M4 0.32.,0.45 .0.46 ,0.44 0.48 ,0.45 ,0.53 ,0.55
g - kg KTE RS 0.18.0.21,0.20,.0.22.,0.21
0.20.0.27.0.30 g « kg™ s Mg™ & 43514 0.10.,0.09
0.12.0.15.0.13.0.15.0.17 .0.18 g - kg™,

—=—NO, -N
—e—NH, -N

NH,-N. NO, -N% #/(mg * kg ')
=
T

Content of NH, -N and NO, -N

1 1 1 1 1 1 1 1
CK2 T1I T2 T3 CKI1 T4 T5 Teo
4b ¥ Treatment

Note : Different letters in the figure represent differences between treatments ( P<0.05).
2 AEKEEN 0~40 cm TEER FZERURBERESENRM
Fig.2 Effects of different amounts of residual film on the content of TN,NH;—N and NO;-N in 0~40 cm soil layers
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Fig.3 Effects of different amounts of residual film on the content of eight major ions in 0~20 cm soil layers
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2.3.1 XiEmAY, Alpha % KM Alpha ZFE
PEFRBUR SO W) - BE RS A B iR b, &4k
F Alpha ZFREVEFR RN 2 FR . Chaol FARALTT
FEG AL S ) R R B Observed species 2 1IE B
WL 2 B 8 A ECH 5 Shannon 2 4F B4 1Y -F & E AN
B2 )8 5 Simpson FRALRE T N Y1 RP o3 A5 1) 2 REPE I
WA R, NI BR B i Ab B OTUs 40 (AR H5 A W] (14 41
ARE K-, Xt By 51 34T OTU Kl 53, % 97% AR AL
KT OTU AT A5 BG40 HT) o

R2 FREZRBEET0~40 cm TELE
MY Alpha ZREMEREHISIT
Table 2  Statistics of soil microbial Alpha diversity index in

0~40 cm soil layers under different residual film amounts

fb 3 . WLZE B ) )

Treatment Chaol Observed species Shannon  Simpson
CK2 2469 2133 8.791 0.968
T1 2633 2247 8.985 0.975
T2 2689 2380 8.857 0.952
T3 2568 2217 8.855 0.923
CK1 2570 2240 8.934 0.901
T4 2346 2019 8.256 0.859
TS 1989 1870 8.023 0.866
T6 1877 1652 7.689 0.854
% 2 T, AR TR BEAE CK2, T1, T2, T3

CK1 2 F LA 9 Chaol 484 F1 Observed species
FEHRCHRA i 484 K, Shannon i B 7E 5% IR 48 512 kg
« hm™(CK1) LA B, 8 CK2 A3, 5 5% i K
T 512 kg + hm ™ ( CK1) i}, £ 40 # Shannon 8 £k
F CK2 AP, T4 T5 . T6 AL HH Shannon #§ %% [t CK2
REFRAY HIMK 6.09% 8.74% . 12.54% , Simpson 154X
Wi T1 Ab3E Xt AL CK2 = 0.72% LAS, HoAh b 28
Simpson $8CHR LT HEZH CK2 {1,
232 IRmEABEMAARS N NIRIEL
FLZ[6] 1] ( Phylum ) 7KL A Y 25 57 18 U
3EEA () Ry R T 10 IR, RIZZIE
1] ( Proteobacteria ) | fi2 #T i '] ( Acidobacteriota ) .
A4 B 1T ( Unidentified - bacteria ) | 15 & #1 1 1]
( Actinobacteriota) JEBER [ ] ( Firmicutes ) ZSFT &[]
( Bacteroidota) . R 7 & [ ] ( Crenarchaeota) . W 20 [ ]
( Cyanobacteria) AiEKTE ] ( Myxococcota) Zf25 B[]
(Chloroflexi ) , 2 = TCAE (16 4) . Il 4 7100
~40 cm +Z AR E 1] ( Proteobacteria ) FIAS H 40
["] ( Unidentified-bacteria ) 7E £ AL P B & £
(50% VA 1) ; CK2 Ab 3 JEBE TR ] ( Firmicutes ) | i

ZEFT T ] ( Actinobacteriota) #1352 15 B ] ( Crenarchae-
ota) B L , HARDLH BTN F 243/ 7E T1 A3
W CK Ak B A JEEBE TR 7] ( Firmicutes ) FI2RAF B[]
(Bacteroidota) B 2 , HAR S A THE T3 T4 0
CK1 Ab3irh oA A3 5] s i 4C mT 1, &L TR 1]
FHAERTE T4 407 (857 kg + hm™?)

3 W %

FRIE N4 50 0~ 40 em )2 HHER
RIS, YHRIETE 0~465 kg - hm i}, -1
NH; -N &5 B WG K, Y5k I 7E 465 ~ 1640 kg -
hm ™ B 328 98/, H 5% 5 K F CK1 (512 kg -
hm™) BF, 2408 NH, -N & &2 55 8% RN
465 kg + hm AL FE + 38 NH; -N &S, A% 43
mg - kg™, T TN Fl NO;-N & 7EFR iR 150 kg

« hm IR B R R, 73R 1 g - kg™ Bl 66 mg -
kg™, A3 BTN A A Y R MR AR R A B iy K 4y
B AR T A G RE  TE HE A
AR HERS AR A, ek A L It 512 kg - hm ™ i,
44 NH; -N NO; -N #l TN & ¥ i F K (P<
0.05) , 73BTk A i R Bt 25 5 e - 4 rh i A= 1 14K
A BHAS TR W (AR FF 1R 1T ) XA AL 9 43
i, I HO6F % 43 1 5 85 R, DA T e i 1R R A
RS RO R R LUK, v o R AR M S LAY 1
AR IR S AEER A8 AL B R R
SO L B SR TSRS LR, RO Ak AN B
255 R AL OB BRI HE 1 43 A A B N,0 A
FIF NH; -N A1 NO; -N (94 5l P&, T4 v] LA
P URAGIR ™ o e R A fo - 48 il 0 1 57 31 7
1200 B R RS AL, U TN A s

3 Na™ Ca®™ SOT .COT T RE L, /il
XFHE 40 CK2 34/ 19. 05% ~ 42. 86% . 6. 85% ~
39.73% 4.36% ~32.73% F1 2.17% ~30.16% , HCO; .
CI™ K* Mg 7E 3 g 5 80, 17 SO%  Na®
M Ca™ SR + Rk A b e i EZ B 7, Mk
WS B AR B ZE )2 0~20 em REHFH,
Wil 2 B A R 3, TRAETE 0~20 em 2 1 8 T3
Z X451 5 R A I g B o —
EREENEN TS RINS I o 8 | A e w2 ]
MRALBREE , S B MK 32 B 52 B, BflisK 56 7
TETIERZFRBE Z I W Bk 40 i T 28 0 T #E
BRI s 2 MR B 5 R
PRISURL [B) & A= ) BEAL 2 AR Ak, o0AR R EE A, e 4
AR - HER R TR R
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Fig.1 Schematic diagram of cotton planting pattern

(B) T4

CK2 0.8 0.6 0.4 0.2 T1 T3 0.8 0.6 0.4 0.2 CK1

T6

(©)

A% I 14 1] Proteobacteria

% KT 14 '] Acidobacteriota

AN 14 ] Unidentified-Bacteria
Ji 2% FF 14 Actinobacteriota
J5LBE 14 ] Firmicutes

24T 14 1] Bacteroidota

55 B '] Crenarchaeota

i 41 74 '] Cyanobacteria
R T

§ 1] Myxococcota
2514 '] Chloroflexi

o 4t

T4 0.8 0.:6 0.4 0.2 T5
TE & P 3 AT 4R 3 AN RIS B2 o Bk A 34 5 68 B A, A A X 2 BE R, s =2 W R A X =
TR/ I~ 5 68 o 0 A T s A 0 A3, D) 27 3% 08 o 13 R M R i i A e B o 5 e g
Note: The three vertices in each figure represent the residual film treatment with three diferent gradients. The larger
the circle, the greater the relative abundance of species, and conversely, the smaller the relative abundance of species.
The closer the circle is to a vertex, the higher the content of the species represented by the circle in this treatment.

B4 MMKFTARKRELEHNRBYFHSH

Fig.4 Distribution of dominant species under different residual film treatments at the phylum level
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A H R FR ORI 2> W E S U E W i
ARTCREIE 4540 e ¥ 511k . R E P £ AR S
F G TP SSIE AR i 2 3 A0 DG B A RS 4, X
Herp B LR S AR AL A R, R
N E AR . X 0~40 em + )2 1%
T IR AT T, MR T 512 kg - hm ™,
+3E Chaol 1 Simpson 8 %4 BH & [ A%, T4 . T5 . T6
Qb3 1 Shannon 5 £ b CK2 4k ¥ FEAIK 6.09% ~
12.54% ,T5 | T6 A& OL 354 Fh Bt B 2 A1 3 Ath
ARER ke FF AR g 2 L R R R I 2 e o
450 kg « hm B}, H IR P i AR A A
FAEBGLL B ILT B 2 56 BT 4 i 16 e
TGP S A, H I PR ] BB A v 7 B e R 3 U
ZIN A HEFLL 8 2R R [ AR 4 5 R AR T R T
SRR TR R RS T SRR R
BRI, R BHAT T O 34 P R B AT BT 1D 45 1 40 I
TEI AR T IAE T 0 3 5 B S AR LA, o
FE BRI A A LTS G R AR 9 IE B A, X
MY P AR KR E Y A PR A i e i
T R WAL A RN 2 00 o0 i 5 55 o0 s Ak oot
T Y (AR AT T 1%) 25,
JIT L s R AR S B IR S SR Y
WS E RN . YRR T 512 kg + hm™
R, SRS 2o K R R R T A ) R S il
CAnJLT RS JIREEZS) OGS Sk W 2R
KEFERK,

4 & i

1)0~40 cm 123 TN & 5 HE & 5R 511
OB WA, T1 A PR3 TN S HHE KA, Hl g -
kg™ s NH; —N 75 52 Bl 4% 58 2 119 384 Jon 2 804 Sl 388 n J5
WUNRIFEHY T3 LB NH -N &k, M 43 mg -
kg™ sNO;-N 75 £ Fifi %5 % £ 119 384 3 7 0 /)N, T1
AbFE NOS-N & iR, 66 mg - kg™' .

2) A FR B G, A B T R £
Hiip Na* Ca® .COY . SOY & H#£ HCO; .Cl” K',
Mg™ Fr iR/ | 45 B 1 ¥ R BN Bl 25 5 1 ) 3 22
B BTE 0~20 cm 12,

3)fE 0~40 ecm 1JZE 0 MEF X HRAL CK2,T1 |
T2 .T3,CK1 2 HH i A9 Chaol 540 F1 Observed
species 8504 T K T4 TS ' T6 ZbFEH Shannon
FEEUET CK2 AbFH; Simpson 8 KU Fk T1 Zb#E4), FH
AP YR T X BRZH CK2; T5 F1 T6 4b B v )
PrFp g A A I A 2

2 % X k.

[1] LI F M, GUO A H, WEI H. Effects of clear plastic film mulch on
yield of spring wheat[ J]. Field Crops Research, 1999, 63(1) : 79-86.

(2] BRFF XUZSR, BB W] A5 BRIBERT A FH 139857 433 hik B S e
fEZR ) ] LR, 2017,50(2) :310-319.

ZHANG D, LIU H B, MA Z M, et al. Effect of residual plastic film on
soil nutrient contents and microbial characteristics in the farmland[J].
Scientia Agricultura Sinica, 2017, 50(2) . 310-319.

(3] TRAR, KB, ELT A5 AL X 5 b A 5 5 2BV P 4%
FEAFRE B i 5 [ J ] N AERS 22412, 2016,27(3) :883-890.
YU X F, ZHANG X C, WANG H L, et al. Effects of fertilizer applica-
tion on water consumption characteristics and yield of potato cultured
under ridge-furrow and whole filed plastic mulching in rain-fed area
[J]. Chinese Journal of Applied Ecology, 2016, 27(3) ; 883-890.

[4] ESPIE, SALMERON A, FONTECHA A, et al. Plastic films for agri-
cultural applications[ J]. Journal of Plastic Film & Sheeting, 2006, 22
(2) . 85-102.

[5] JrEZN, SR, TR, 55 MR S A AL o2 T B IX i 5 1 e

IR B i B sam [ J ] il 2741, 2020,29( 1) :46-56.
FANG Y J, ZHANG X C, YU X F, et al. Effects of soil plastic mulc-
hing and fertilizer application on the water utilization and yield of Tar-
tary buckwheat crops in a semiarid rain-fed area [ J ]. Acta
Prataculturae Sinica, 2020, 29(11) . 46-56.

(6] EFHE,Z 5, TRoEde BIBREAL XS F oK™ i F - e s
ROMIIRENA ) ] AEE TR SO, 2015,21(4) 1884-897.
WANG X K, LI Z B, XING Y Y. Effects of mulching and fertilization
on maize yield, soil temperature and nitrate-N distribution[ J ]. Journal
of Plant Nutrition and Fertilizers, 2015, 21(4) . 884-897.

(7] Edh A FBRAERT T M BRI R e i oE [ 1 ] Bk
ALAFFE,2021,27(1) :27-28.

WANG K. Study on the effects of agricultural residual film on soil
physicochemical properties and crop yield[ J]. Modern Agriculture Re-
search, 2021, 27(1) . 27-28.

[8] KEZEE FRIC BHE SR, 55 A FIHB ISR B 0 TR A KR S -3
IRAIEREHINAL )] HEBEHEK AR, 2014,33(1) :100-102.

ZHANG J J, GUO T W, FAN T L, et al. The effect of the agricultural
residual plastic film on maize growth and development and soil

moisture movement [ J ]. Journal of Irrigation and Drainage, 2014, 33

(1) 100-102.
[9] BAFKoE, IRAD R, IRE, SRR R )] RIS LR,
1998, (3) .7-10.

ZHAO S R, ZHANG S R, XU X, et al.Study on the agricultural
plastic sheeting residue pollution[ J]. Journal of Agricultural Resources
and Environment,1998,(3) .7-10.
[10] XU, 2B, 3 , 25 SR B IRV AR A i AE
AR ) ] AN FMEERL 241, 2010,29(2) :246-250.
LIUJ G, LI Y B, ZHANG W, et al. The distributing of the residue
film and influence on cotton growth under continuous cropping in
oasis of Xinjiang[ J]. Journal of Agro-Environment Science, 2010, 29
(2) : 246-250.
(1] B, 2R, XU, 55 AN R FIRAR B 2R Bel AR B L 5% 43
pH KRR T ] APl AR, 2020,48(8) :1263-1266.
HUANG J M, LIU G X, LIU P H, et al. Correlation of nutrient, pH



3 2R R INAE AR SRR AR B AR R R E Y R

229

[12]

[15]

[16]

[18]

[19]

[21]

and microorganism in rhizosphere soil of apple orchard with different
cultivation years[ J]. Journal of Shanxi Agricultural Sciences, 2020,
48(8) : 1263-1266.

A AL S, S5 AR U B X - R RIS B S AR
FARKMEM]J]. 524, 2020,57(6) :1556-1563.

GAO W C, CAT K, ZENG Y T, et al. Impacts of mulching plastic
film residue on migration of soil nitrogen and growth of flue-cured to-
bacco roots[ J]. Acta Pedologica Sinica, 2020, 57(6) ; 1556-1563.
5 MR R A N RI R AR BRI E A AR AR SR Rk 43
FUPHEGRERL T ] AP E SR SALRIEAR,2018,24( 1) :122-133.
WANG L, LIN T, YAN C R, et al. Effects of different film residue
and irrigation quota on nutrient and water use efficiency of cotton un-
der drip irrigation [ J]. Journal of Plant Nutrition and Fertilizers,
2018, 24(1): 122-133.

B IR CARH SR B XA P B S N SR ) SR
FUREI[ D] 22 22 JH K2, 2017

HUANG L. Impact of polythylene film residues on crop fields, soil
quality and soil microbial diversity[ D]. Lanzhou; Lanzhou Univer-
sity, 2017.

HEIFLL REER B TR P R R T e [ T A0l R
H 51582017, (20) :80-82.

CHANG F H. Effects of plastic film residue on maize yield and soil
physical and chemical properties| J]. Agricultural Science-Technology
and Information, 2017,(20) : 80-82.

VR, 0T, A g, A5 R E N MR IR R S IR S
)] Ak SHAR,2020,40(20) :81-83.

XU G M, WANG H Y, NIU Y P, et al. Development status and
trend of residual film recycling machine at home and abroad[J]. Ag-
riculture & Technology, 2020, 40(20) . 81-83.

I R SRR, 45 5/ \ A FH R B SIUAR B FCAA A 1 [i) 7E
[J]&FZHE,2020,(29) :57,76.

WANG Q, LI W J, ZHANG X Y, et al. Present situation and existing
problems of farmland residual film in the eighth division[ J]. The
Farmers Consultant, 2020,(29) . 57,76.

PG, bk, A AR LA AL T S ER I [ M AL
I ACH AT, 2008 :20-20.

YANG J H, WANG C L, DAI H L. Soil agrochemical analysis
and environmental monitoring [ M ]. Beijing: China Dadi Publish-
ing House, 2008.

- B -3 b A AT [ M .3 B A s o ROl i i, 2000
45-46.

BAO S D. Soil agrochemical analysis[ M]. 3rd ed. Beijing: China Ag-
ricultural Press, 2000.

FIEAR AR DK LR BT SR AR AR BAE S Y1k
BISEL D ] AT A TR, 2020.

WANG 7 L.Effect of drip irrigation with unconventional water on
the soil physical and chemical properties and physiological growth of
cotton ( Gossypium Hirsutum L.) [ D]. Shihezi: Shihezi University, 2020.
VERE 2T, B , 45 T mid st R Qe 2 i o 4
JRISYRIA A R T 2 AT RE RS20 [ 1/ OL ] BRI A2
1-14 ( 2022-01-27 ). hitps://kns. cnki. net/kems/ detail/ detail. aspx?
FileName =HJKZ20220119009&DbName = DKFX2022.

PANG F H, LI X Q, DUAN LY, et al. High-throughput sequencing

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

combined with metabonomics to analyze the effect of heavy metal con-
tamination on farmland soil microbial community and function[ J ] .En-
vironmental Science ; 1-14 (2022-01-27) . https ://kns. enki. net/ kems/
detail/ detail.aspx? FileName =HJKZ20220119009&DbName = DKFX.

ARPEEL PRI -t ThIR SR B A5 S DO FBE R 43
BRI T ] Aol TR2AH,2011,27(7) :18-22.

MOU H C, HUDAN - TUMAERBAI,SU L T, et al. Salt transfer law
for cotton field with drip irrigation under mulch in arid region|[J].
Transactions of the Chinese Society of Agricultural Engineering,
2011, 27(7) : 18-22.

PR W TRV, A SRR F IR o A A AR s LR
LR R [ 1] T R X R ATE, 2021,39(3)
59-68.

GAO Y T, HUANG Z, ZHANG R, et al. Effects of water stress
during single growth period on soil enzyme activities and microbial
communities in the rhizosphere of greenhouse grape[ J]. Agricultural
Research in the Arid Areas, 2021, 39(3); 59-63.

R e, KK, 55 AT R R A KT RS
[J] Rl AL, 2008, (5) - 769-775.

LIQJ, WEI CZ, LEI Y W, et al. Influence of white pollution on
root growth of cotton[ J]. Xinjiang Agricultural Sciences, 2008, (5) :
769-775.

ZEMEIL AT G, R R T A R G B R A A AR B
SRR T BRI [ )] T R ALY, 2017,
35(6) :173-180.

LIDS, HEN W, JI' Y L. Effects of Streptomyces griseus on soil en-
zyme activity ,nutrients and microorganism of the seedlings of Platyc-
odon grandiflorum rhizosphere under drought stress[ J]. Agricultural
Research in the Arid Areas, 2017, 35(6); 173-180.

ARML, X 5T, e, 55 FR AR R T 5 Y3 S vA TR B o7
JELJ] AR, 2021,33(2) :169-179.

QI H, ZHAO G Y, WANG Y, et al. Research progress on pollution
hazards and prevention measures of residual film in cotton field in
China[ J]. Cotton Science, 2021, 33(2) : 169-179.

B WS, 2218 S UK IE IR 451 T A3 BR TR AL i i %
B IR ST [T ] KR 2021, (3) 7- 11

ZHU Z, YAO B L, LI N, et al. Effects of soil film residue on seed-
ling emergence rate and salinity of cotton under brackish water irriga-
tion[ J]. Water Saving Irrigation, 2021,(3) ; 7-11.

SR MR, T, S AN RGN A 3K ER18 7% 1) R )
[J] ARAEA-H,2018,30(5) :395-405.

WU F Q, LINT, WANG J, et al. Effect of drip irrigation under film
on soil water and salt movement in a residual film cotton field[ J].
Cotton Science, 2018, 30(5) : 395-405.

Rl , TR, 200, A A B TR HE A FH R B 3k Eh |
FRoPFRRAE A I I 52 [ 1] T 8 X B I 5 3R B8, 2021, 35(5)
151-156.

ZHU J R, WANG Z H, L1 W H, et al.Effect of residual plastic film
on soil water salt, nutrient and cotton growth un-der long-term
mulched drip irrigation[ J ]. Journal of Arid Land Resources and Envi-
ronment, 2021, 35(5) . 151-156.

(T#% 259 W)



