2020 4 8 /]
Aug. 2020

FEWEHEK 224
Journal of Irrigation and Drainage

%394 %84
No.8 \ol.39

NEHS: 1672 - 3317 (2020) 08 - 0018 - 08

—IRAF RSN EEXRE LT
KBS B EE KA

AOEY, mERS, 228° gmEd, AR T gL &gk, 2EXY
(L BREAFR REFRERERRNFLH, L% 100081; 2.4bF RLZ LHKFR T O,
Jbw 100097; 3. BB ERMEHKIES P, WFEH £Z 015100)

W B (88] YNEFTEER M —ERm-FREAHRE ARBRSE. [FF] AFEEE P ELFLREH
RTHAROKEEHASZTEHE (CT). REGELH (NT) 2 HHEERE T A LB RESAH, LREEBEFRR
A KGHrh, FHEEFRBEEFTIFN. [HLR] A4EIT, NTLRERKE0~80cm L EAKEZERSG, 1m ke
REHR CT AR FERZ 0.91%, NT 432 0~100 cm & E 13843 R FKT CT &2, Eik 241K 35.86%:;
WFRE CT. NT AR ELRHF £ 57, NT LM% F48 CT A2 EHEIK 42.07%. NT LIZ AW IAE HEILT
WML B, 06:00 84 5 cm £ 23R A& CT &AL 09 C, 14:00 W4 CT &AL 1.5 Co. NT &L AXKFH
K¥35, hd. T THRESMNE CT BHMEIK 23.81%. 23.61%, AZHNEEHE, NT L2 %4 Kimik,

Mo b WTFFHRARRRES A CT AL 23.50%. 26.59%, —EHAFEEMREFLEZELILE Y M, CT.
NT 422 = #5714 3.07. 453, [Z#] —BEAFFELZEA —RWASHEFREFNE, RETARERX LA
BT ARERARBEERER,

X IR —HMREEE; dack; LREKESH; £E

hEYFES: S181 XHEIRERE: A doi: 10.13522/j.cnki.ggps.2019446

FiE), iFE, 28, F —BRREESVTEERRFH KBS HMEEEKIFZMEI]. ERAKFIR, 2020,
39(8):18-25.
LU Chuang, JIN Cunwang, LI Erzhen, et al. The Effects of Non-tillage Coupled with Mulching Plastic Film Reuse on Soil

Water and Salt Dynamics and Sunflower Growth in Hetao Irrigation District[J]. Journal of Irrigation and Drainage, 2020,

39(8): 18-25.
05 &

CIFIN=9'0 BEE LB ARG o s N p
AEPE SR, SZRRRR I O RSB S AR, 2 145
AR S A BB, R T A R e o
M ANE SANE K, 7 CARH G 2R 2 138 5 K E 7K
A NI L R B, R E LIRS hER 2 AE
Wi 52 e R P, R T A ] 2 X A A o A 05
o R EE R 20, M 1982 FEFF G KA
B4, Ak, BEEVEXE S AIGE, MR
WIZAEHI, JEgiit, 2017 FEn B X R AE(d &
%5 2.32 75 8, AR R A 2] 60%. KR IS iR
B R AN 2 iE s A 5 4. #HE B EAESHIR

Yk HER: 2019-12-18

EEWH: ExAA/REEETIH (31000692, 31871584); [HZ &E S HT
KR (2016YFC0501302)

TEEREN: AE, B ETNF R RS RAE EHATA.
E-mail: lupeichuang@163.com

BEEE: =X B AR, EENFLEYHES Shokh ok &7 FHF

e

7t.. E-mail: liyuyi@caas.cn
18

e, i HO AR EY BT SUIR RO A AR
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1 MR5EREE

1.1 RIEXHER

PN b N VA R e v A A T U = 32 N K
M ARAT—4, R X AL 41D8'N, 107B7'E, ik
mE 1022 m, J&T s BRI, 44
H RS 3263 h, FHEE 6.1 C, >10 CHIFAE

3363 C, AR 120 d, FF P34 [% K &N 176.4 mm,
T KN 2 056.1 mm. 2011 4F 10 F—2012 4
5 HRR AR K 25.9 mm, 78 1050.8 mm; 2012 4F
5—10 AEYIEE WM BE/K 3105 mm, 7&K 1 030.6
mm. R¥X 0~100 cm 2 HENM L, L+
SENEMY-FRRE L, 0~40 cm + 2 FIEFR
BN 1.45 glem®, HIFEFLERE 53.87%, HIEFKE N
28.17%, HHLFRE 9.54 g/kg, 4% & 0.51 g/kg, BlfiE
%= 31.89 mg/kg, HEWEE 3.09 mg/kg, S =
118.93 mg/kg. AEH HIP MR /KIER AR IR Y 1.10~1.70
m. 0~40 cm %+ /2 H3EEh 7 e B PRI 1.

A1 XBRREAMERENEEH T HR

Table 1 Basic soil salt content and ion composition in experimental area a/kg
IR fom pH fii 425 Total salt co HCO* cr SO ca?* Mg?* Na*+K*
Sampling depth
0~5 8.77 2.87 0.006 7 0.077 0.74 0.94 0.06 0.110 0.94
5~20 8.11 1.56 0.0100 0.16 0.36 0.43 0.03 0.045 0.53
20~40 8.03 1.16 0.0050 0.14 0.26 0.315 0.04 0.025 0.38

1.2 RBE&It

R 2011 4F 10 H—2012 4F 10 H 4T, 3%
AKZF R 201246 H2 H—9 H 25 H, WHE CT (#k
BRIPESE D, NT GKZH B8t 2 Mab 2,
KKK ARK, SIS 0.2 hm?, KX 2 8%
B AR 5 m AT

2011 FFEZEAEKZFES—KH 70 cm FE,0.008 mm
JE IR F R I 7 TG M SR, RTR]EE 20 om, iR [E]Hb
L. 2011 45 10 H &ZWGRE, CT AbE [HYicih
JEEFERIAE I, NT ACPROR R HOE b, REIRFFE
(1) 5E B 1

2012 4 5 H 27 HHATHEE, REWTT X KK
TS E, R HE L SR AR R b T KR B R K
oA 1 850 m¥hm?, WEBLKIE AR (LN 0.58
g/L. pH 1 8.23), J#EWE/G CT Kb AH R AUAK B i,
NT KbV FIERE . FEFRTMRAE, MANJRE (&
N 46.4%)270 kg/hm?, g — 4% (%5 P,0545%, N 15%)
300 kg/hm?, BRERE! (& K,0 50%) 150 kg/hm?, 7
JEAN IR 10 em RSB +.2012 4 6 H 2 H AL
%, HRS/EY N EH M HZ% (Helianthus Annuus),
iAoy LD5009, —BEPNATFiME, #kEE 48.5 cm, FiiE
FFE 37 000 ¥k/hm?; 9 J 25 HYck=, HoAt ]
S MR 5
1.3 #mRESHH
131 £3EAREF

2012 AR SRR IS R F BR300 s 51 T 3 4
FRJF &, CT 4b¥ 0~5. 5~10. 10~20. 20~40. 40~60.
60~80. 80~100 cm RF i & 733l 1.47. 1.46. 1.45,

1.50. 1.46. 1.48. 1.49 g/cm®, NT &b FH I 4351 Ay 1.55.
1.51. 1.48, 1.45. 144, 1.48. 150 g/cm’.

2012 FEIEIBFATAISGR)G, R RGN 4,
FEKIX % 20 m><10 m [ 5o i R L, BUREJZ IR
4 0~5. 5~10. 10~20. 20~40. 40~60. 60~80.
80~100 cm, RAHETFVEM e LIRS KR KT
TR 2 mm ff, A 105 /KGRI R iR
W L35, F DDS-307 HL S AU IR PR 5%,
R (D K SRy LS R

S = ECy. >0.064>5x10/1 000, (L
A SAHTESEE (g/kg) : ECus KL 1:5
THHESZER (uSlem) ; 0.064 N 2%
R (2) 5 0~100 cm F 3K E:
SWS = h>p>W>0.1, (2)
A SWS WAL AR 1 m AR 3K E (mm);
h NEIEEE (cm) ; p AHIEERFE (glom®) |
W o EIESKE (%) .
IR (3) 5 0~100 cm -3k Eh &

SSS = h>p>8x10, (3)
K. SSS FRAALA (1 mD 1 m AR ELER
HasE (@ .

1.3.2 #mm

fif A N ORI T, A6 H 9 HIFUREERE 3
K5 1 K 06:00 F1 14:00 AN [E] 4L BE 5. 10, 15,
20 cm PR JE LIRS .
1.3.3 REmik

39 2012 4E 6 A 12 HAT 21 H 481t H R A
RCHTEE, CT NT B & 25 1 2 7051 4 98%. 96%,
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FTE Z 558 97%. 94%. F 2012 FEf7 H21 H. 8
H1H.8H19H. 9 H 16 HailErkm. 2540
BeAE MR M A R, AR R
B ERI. AR Z R T s E %
f£105 C FEMMANATE, G 80 CHIEFAM T
JEIE A E T B SR R .
1.4 BIELIE

#¥E% H Micro Office Excel 2013 #E4T A
LEFR, SKH SPSS 13.0 #4775 Z 0.

2 BZRE S

2.1 —EREBENTIEKE SIS
2012 fE B ZELIERT, CT Al NT Ab¥E 4% 5k =%
YIbE - ZRE R g (B 1 (a)), NT AbPETE

+IE5 K %1% Soil water content

0~80 cm & JEZ RIS /KFE L W& T CT AL,
BIKERYE 11.88%: M 1 m HAR/KEKRE (£ 2),
2012 FHFEHT CT A NT AHE 7K 843514 404.28.
444.35 mm, NT Ab3H%: CT AbF 53542 5 9.91%. 2012
FEAEYINGR G, CT A NT ACFE /K 2078 51 T vh () 7 Ak
IEAR—3 (B 1 (b)), CT AbH-+IE5 KL+ ERF
FEBRATAR, T NT ACFERARR A BE IR 138 in i
BRI, 2 AMEBLE 10~60 cm EREIE S KR
Z5E%E, Hi{E 10~20 cm A140~60 cm 12 NT
AEPR 3 | CT AbBE 2 2 F#IK 10.89%. 11.85%, £ 20~
40 cm 2 NT AbFE4E CT AbHE R 225 13.52%, Uit
BT L m BRSO KE IR E 2R, CT FINT 42
7K B4 )4 357.65. 348.12mm (% 2).

+HEEIKEI% Soil water content

14 17 20 23 26
= 0 ! j ' I
2
320 |
3
@ 40
IS
2
i;\;( 60 I xbETreatments:
e | —o—cT
H —a—NT
100 *

(b) YAFkJG After harvest

B 1 2012 F A3 8T BOMGR)E S @ LR A K E

Fig.1 Soil water content in profiles before spring sowing and after harvest at 2012

19 23 27 31 35
c 0 T r ,
g
S 20 t+
‘5
@ 40 t
5
m 60 [ AbFTreatments:
%
= —0—CT
80 |
ELS —&—NT
100 L
(2) & Before spring sowing
k2 LR EREEE
Table 2 Soil water storage and soil salt storage
e BRI
Eizan poscil ) lier N
Before spring
Index Treatments i After harvest
sowing
ok CT 404.28419.97 b 357.65421.06 a
hJINER,
SWS/mm NT 444.35+16.54 a 348.12:+419.49 a
o CT 2200.654237.37 a 2767.384296.39 a
Ssslg NT 1411.97+159.48 b 1 603.50+168.87 b

7 SWS 9 1m k3K SSSO 1 mPX 1 m kG BHhARR
FRF RGN ZEREE (P<0.05), TFH.
Note: SWS is 1 m soil water storage capacity; SSS is 1 m?xL m soil salt storage;
Different letters in the figure indicate significant differences between
treatments (P<0.05), the same as below.

34 B/ (g kg?) Soil salt content

0.5 1.0 15 2.0
0 T '
S b Treatments:
S 2 ¢t
2 —O0—CT
?’, 0 L —&—NT
§
@ 60
oy
M 80
_Hloo -

(a) #FHEnT Before spring sowing

WK 2 (a) s, 2012 SEAEYIERRRT NT Ab3E
76 0~100 cm % L2 &I EEF|KT CT 42,
2012 SFAEDWCR G #h oy FITH 43 A AN, CT b3 2 2%
WRERFIGES, B2 o ERAE 20~40 cm -2,
1M NT ARFEER 7l L3RR 38 i A Ak S PRI 3
NT &b FEEREZ 0~5 cm 125 Eh Ems KT CT b3
Kik BEKFA, 5~100 cm HESHEHEERT
CT b3, MEfEEh&ERE (K 2), FHEAT CT AINT
ARFRAE BT AR (1 m®). BT (1m) AR
i B4y 5 2 200.65. 1 411.97 g, NT 434 CT
Ab R 5 2 BRAIG 35.86%:; K/ NT 4bFE 1 m L4k L fis
hE I CT AbBH IR 2 PR 42.07%.

3585 3h 1/ (g kg?) Soil salt content

0.5 1.0 15 2.0 25 3.0
0 T T T \
ey
a
3 20 |
3 40
E A # Treatments:
w 60 —0—CT
5y N
o | NT
_H
100 -

(b) Wi3kJE After harvest

B2 2012 FAGATROMRBHE L RS EF
Fig.2 Soil salt content in profiles before spring sowing and after harvest at 2012
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A K IR SR AR 3 B . TER
MG R, RELIENRENRELIEES, H
1 06:00 Fof Z21 - 33 P52 A B % B PR I o v CH
3 (@), MHTHARNE IR ERE, NT &8 5.
10.15.20 cm - JZ iR 243 %L CT 4FEAIS 0.9.1.04
1.2, 1.3 C. 7£14:00 (F 3 (b)), TIEWHIFE T

A-HE Treatments:

10cm+Z
10 cm soil layer

2 r 5cmt 2
5 cm soil layer

27 +
25
23
21
19
17
15

+HEEIC
Soil temperature

fe e, IRAEREIRFE G MRS, NT ARG
RO, 765 104 15, 20 cm 2 FIiRE 4
W CT ALFE{K 1.7, 1.2, 0.9, 1.5 C, {HEEEM A
[RIHEFRS, CT 5 NT AbFH 8] 14:00 I 21 (K35 2238 W),
HAFE 6 A 9—24 H, NT 43 5 cm £ 2 IR
CT Ab¥K 2.7 “C,1MfE 7 A 12—27 H,NT 42 5cm
+ 2 PR CT 4R FEMK 0.9 C.

—O0—CT —&—NT

20cmtZ

15cm+ 2 20 cm soil layer

15 cm soil layer

13 1 1 1 1 1 1 1 1 1 1

0609 0618 0627 0706 0715 0724 0609 0618 0627 0706 0715 0724 0609 0618 0627 0706 0715 0724 0609 0618 0627 0706 0715 0724
H Date

(a) 06:00 +-3FIE ¥ Soil temperature at 06:00

Qb Treatments:

5cm*tJZ
5 cm soil layer

10cm+ 2
10 cm soil layer

43

33

R IR C
Soil temperature

23

18 1 1 1 1 1 1 1 1 1 1

—O0—CT

—4a— NT

15cm+ 2
15 cm soil layer

20cmt )2
20 cm soil layer

0609 0618 0627 0706 0715 0724 0609 0618 0627 0706 0715 0724 0609 0618 0627 0706 0715 0724 0609 0618 0627 0706 0715 0724

(b) 14:00 +-Hig jiF

B3 RRlEKLIEIRE

HHH Date

Soil temperature at 14:00

R

Fig.3 Variation of soil temperature at different soil depth

A3 RELRAHPREERAFHAE
Table 3 Agronomic characters and dry matter of sunflower at different growth stage

A2 IR Growth investigation

A3 Treatments

#H Bud

BEAEHA Flowing

HES ) Filling

A Mature

Fi/em cT 101.50+7.66 a 125.708.30 a 146.1047.30 b 152.57+0.12 b
Plant height NT 77.3345.23 b 123.6047.64 a 160.406.27 a 173.8049.97 a
S 4l/em CcT 2.0340.127 a 2.2640.155 a 2.3040.161 a 2.3540.125 b
Stem diameter NT 2.0040.112 a 2.4540.190 a 2.5140.140 a 2.6740.134 a
T em? CcT 3844.453427.11b 4 365.644365.92 b 5225.01432855b  4681.294228.11 b
Leaf area NT 4 687.654462.90 a 5251.434400.74 a 6187.654309.06a  5611.414525.32a
TS ELRom CT 9.3340.578 a 13.5440.847 a 18.8741.022 b
Flower diameter NT 5.0320.421 b 13.23#0.779 a 22.9041.216 a
Wy LTl CT 45594244 a 93.5644.68 a 190.6649.69 b 245.24+12.30 b
Above ground dry matter NT 42178221 a 98.0545.04 a 221.71#+1.28 a 288.73+14.60 a
1O F TR g CcT 11.2040.62 a 25.60+1.35 a 39.0442.04 b 29.04+.45 b
Underground dry matter NT 8.5540.49 b 27.91+.48 a 43.8042.27 a 34.33H.72a
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23 —EREEENREXEKNTMN

BN HIR 2R T R &R 3 fios. 3
I NT AP A 28pk M CT ADFE 51K 23.81%, 254
MITC 25, FEE NT AFEHRER L EKT
CT ACEE; JESIA NT AbHZ A2 S CT A FE LR
EXES, MRS IR R CT b3 E 4w
9.78%. 18.42%; ZAEMIEGEAIA, NT AbPEEJ7 K
BT CT AbHE. B2 ERIH R T 281k
BRI ZTRbr AR T EEM, NT 4HET
TIEFUR G, M b R TR E S A CT A B
ik 7.51%. 23.61%; J{t)5 CT Al NT THiiE LR
FHEF, BERASIY NT ATV 5,
TP Bk A, CT MBIEE M=/, 16
WIRRER . R 2 R 3 A AE K B i 4 s

ZH A 30N 4.36.5.39.3.03 g/d, NT 4LFH Iy 5.08.
6.87. 3.72 g/d, NT AbFAEYIFE NasAeiHE KD
W, BAEEYRE NT A8 - N TR
THZ 5L CT APy 23.50%. 26.59%.
2.4 —[RAREBETIHREL

X 45 CT A NT AT 8 ad. %R 4 7 CT
AREEHBAE . BEERIN THN B 39.64%, NT
AERRTATL A, A B RRR . MR T3
2 550 yi, UbAh, Gl IHEE R X EY = B0 W2
SN, NT 8 CT AR AW E3e & 72 kg, BALI
W) 547 T, {H IR THRT 1L 3 097 Fu/hmP.
CT A1 NT b5t 73701 3.07. 4.53, K=t IH
JE T LA B3 57 RU3

% 4 REIR 2 FHE
Table 4 Economic benefit of two treatments

YNTESIN N
b7 Input of 1 hm%7% Output of 1 hm%7C P
Treatments  fiy MK BHE Jita JIEL HEWR JiEEoN AT s FEE Input-output ratio
Seed Mulch  Tillage  Fertilization Irrigation Protection  Labor Yield/kg Output/Jt
CT 1200 1500 750 2100 1500 1050 3367 25586 3.07
NT 1200 - - 2100 1500 750 3439 26133 453
33 ® BEAK. 5—J7m, NT ABAEMATRA KNS, o

31 B —EAEEES TIENR, (E4EK
FEEX MK EEFERAGKIE 7 MHZA
(IR R, 7R IATR], A2 40 R KA R0 A5 AR AL 520
Xk g s B “FARFOR” B2 AR AL,
12 Hb X A% 43 1) K 2= [m] WS B 5 B A 1 7 vk 3 v TR
Gk ERRICR, (EFI s 7K R, i HLih
KRR ERIG 0 7oKy eRs &, it 75 BA7,
JHRERZ, K2 RIS AEM R T L2
) A O, Rl A TR AR I S 1 A o
WIE AR K A B . Rt s ], &
RN RS E St R, IR TOKREF 0~40
cm L35 & £ B PA(IK 55.26%, 0~120 cm HIEN /K E
fem 1 12.11%:; A#FFiH, RKERIRREER A FEAER
A AR R R, BFHERT NT Ab 2 398 3550 ifs
0 FK 35.86%, 1m HiAKEREZE ST CT &k
B, [HRSE 55 15 e ORAT T A AR IR K 2, RIS 98D
TEM PATRE, BRAHHZ 158, Rete N EY
B3 E KRR A FIFRES, NT AbFE i 2 i
Sy AIEE]T 96%- 94%, TETHEHE X & T mn H H K
S EAEST CT ACFREAR, A RS SR 01 R 2
FHI, AWFFEHE NT A3 0~25 cm 3B {RIE R
R T R, X FEE RN B X KR8 A 5
R AR ZAR T, (R RO T i A B B AR

22

REt 2 RN IH R AG T A AR, K T AEF
el
ARG, G e 2 TG K, i Al
A B BRI T K PH T T (4R S 5, RS ) SR A
FHAEAS FRAREY, g [ S0 i 1 X (K 06 2 9
TE B 25 DU 1H 5 8 B ORI 3 R R e 22 55
7 e VR e 2 W 5 TS (R P 2 S
S AEAE TR IR IIRT,  PEALSRINE X T e e g e,
H e A K AR K 6 78 Jl 2 e 22 17 2500 B Ak A1
18.34%, 1H Ji5 BAIH R TR AR nd, 72k 22 3 2 Rty
WIESHT AL PR IR T 17.84%. AHFFTH CT I NT Ak
BRTEWR AR B IR 22 S ins /s (B 3 (b)), AR
Kl HRE, CT ACBIAEALH . IR0 s th -
TR AR Bk 55N 4.36. 5.39. 3.03 g/d, NT 4b3#
Mk 5.08. 6.87. 3.72 g/d, NT AHEEIHEETIELE
Khnid, R ARG AR K R i)
K& . R TIE, AR EMERRTZSembE
RAEMAE KR, JEHSEER R K, FriE sk,
R A SR B A L K L PP B R AT, A0
AT, ZuRFIZER IR, KETEEEREH
R FATREPY, NT AFRIEES 3 BT CT
SRR, XA B TH R SR AR AR AR B I AT e R 1
FEROH, AR TR BRI S A A
(K1 7K 2t R VR e 7 0 B 4% A . R AP s e,
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I L % it 3 S, EEL P 388 o 1 AR FE K &
WK FERL, ABFFTH, WGRIE CT AT NT b3
WK BT 25, Ui HFHIEAR L, H AR K2
AR R, R K AR, XA AR
FBhAE T ISR SR . KN A,
B2 T KA AR 2, R—2b F i st IF 7
Xof 4K AR T
3.2 EEith— R EE SN AR

& G5 (PR [ SO IS R BB T B N A P
X WUBR AN 55 3 S0 Hsi o o Sraih— MBS 45 7 ne 5 it LA
— R MILFFRES o PRk A T 7 R A T4 R
B, Gk IH RS B 45 & RS AT ok 7 0 i N3
B 12.5%~17.1%, 275 2RI R T = X fr
FEA L — BT P T P AR i 36.17%, kit 252
YO BB FH B AIG T BN AR, 2 3E T P b4 X
(7 AR A BT R . A EHEX, Tk
YRR, M LRI RRERH S R (A SE
WA, 55—7J7TH, ZFPRISE M S T Bt T
PRI, AR BOFPE R AR . AR T, —
FEEGHAR TR T ERIUREE. i, HFE
FEZEAENY, BEAR T X557 3 77 B, [ B sk 7
JEFIHLIR AN AT, RS T e, AT 8
fif A 2R PO . — P S AR R A 45 A
ARG RE TR D5, Hd, aahmaH
AT 2 JE A 2 R0 A P, DR SRt I e A
BUE A A, A R UM N A, AR e vk
KE, WNEIELJE 2~3 d [FoERNFLRE; 1
Ah, AHFFTR FH ) 0.008 mm HiEZ Kk H W5 5 %
PORERE, I35 T PRIRASCR, B H I RO T R R A
P2, ELA R T R R O SR R S, I RS ) TR e
T =s A O L U e e N

4 25 i

S5 KEMI R R R, R
M — I 7 G i 2 G T R K M R T
fEFEMAEK, FEY 1 m HRPUKER S 9.91%,
fif Eh R EAC 35.86%; — IR PIAEAE i fE B2 Wi WIFIE
I G IR SN TR, EIEASRE e & 28 J5 A KA
FRLF= BT R, PHEAF= 8o Bl ie s 2.14%.
47.56%, J& T 1A m R A AR
SE
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The Effects of Non-tillage Coupled with Mulching Plastic Film Reuse on Soil
Water and Salt Dynamics and Sunflower Growth in Hetao Irrigation District

LU Chuang™?, JIN Cunwang®, LI Erzhen®, YANG Liuging?, LI Jianzhong?,
WANG Jing', PANG Huancheng®, LI Yuyi'®
(1.Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China;
2.Beijing Research Center for Information Technology in Agriculture, Beijing 100097, China;
3.Agricultural and Animal Husbandry Technology Extension and Service Center of Wuyuan Country, Wuyuan 015100, China)

Abstract: [Background] Soil salinization is a major cause of agriculture productivity reduction in Hetao Irrigation
District. Plastic film mulching has proven effective in ameliorating salt accumulation at soil surface and has been
widely used. However, extensive use of plastic film could result in plastic pollution, and changing farming practices
to reduce plastic film use is essential to keeping agricultural production in this region sustainable. [ Objective] The
purpose of this paper is to present an experimental study on the impact of non-tillage coupled with mulching plastic
film reuse on water and salt dynamics in saline soil in Hetao irrigation district. [ Method] The experiment was
conducted in a sunflower field and consisted of two treatments: One was conventional tillage in autumn coupled with
new plastic film mulching next spring (CT), and the other one was non-tillage with the mulching film in previous
year reused (NT). For each treatment, we measured water and salt changes in soil, soil temperature, plant growth,
and economic return. [Result] Compared with CT, NT increased water content in the 0~100 cm soil layer by 9.91%
and reduced salt content in the 0~100 cm soil by 35.86% prior to spring sowing. While no significant difference in
soil water storage was found between the two treatments after harvest, NT reduced soil salt content by 35.86%. NT
also significantly offset the warming effect at the bud and flowering stages due to the increased soil water, with the
mean soil temperature reduced by 0.9 C at 6.00am and 1.5 C at 14 pm, compared with CT. As plant grew, the
difference in temperature at 14 pm between the two treatments narrowed. The crop grew slowly at bud stage under
NT, with plant height and root biomass reduced by 23.81% and 23.61%, respectively, compared with CT, but crop
growth picked up at flowering stage. From flowering stage to mature, the accumulating rate of the above- and
below-ground biomasses under NT increased by 23.50% and 26.59% respectively compared to CT, with the yield
almost unchanged despite the plastic film reuse and the reduced labor input. The ratio of output to input for CT and
NT was 3.07 and 4.53 respectively. [ Conclusion] Reusing the mulching plastic film coupled with non-tillage in
Hetao irrigation district is an effective cultivation not only to reduce costs without comprising yield but also to
alleviate soil erosion.

Key words: reuse of mulching plastic films; saline soil; soil water and salt dynamics; sunflower yield
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