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Effects of Irrigation Amount on Soil Water and Salt Distribution
and Summer Maize Yield under Deeply Buried Straw

ZHANG Wanfeng YANG Shuqing JIN Yahong LOU Shuai LIU Peng
(College of Water Conservancy and Civil Engineering, Inner Mongolia Agricultural University, Huhhot 010018, China)

Abstract: To explore the response of soil water and salt distribution and yield of summer maize to
irrigation amount under deeply buried straw, a field experiment of different irrigation amounts under
deeply buried straw were carried out in Hetao Irrigation District in 2017 and 2018, respectively. The
experiment consisted of four different irrigation amounts. It included irrigation amount of 60 mm (W1) ,
irrigation amount of 90 mm (W2) , irrigation amount of 120 mm ( W3 ) under the deeply buried straw,
and the local irrigation amount of 135 mm ( CK treatment) under local tillage. The results showed that the
moisture content of the tillage layer (0 ~35 ¢cm) was increased first and then decreased with the increase
of irrigation amount. At the maturity stage, the moisture content of W1 was 21.3% lower than that of CK
treatment, while that of W2 and W3 treatments was increased by 8. 6% and 9. 4% on average compared
with CK treatment. The water content of straw inter-layer (35 ~ 40 c¢cm) was increased first and then
decreased with the increase of irrigation amount. At the maturity stage, the water content of W1
treatments was decreased by 10.9% , while W2 and W3 treatments were increased by 16.1% and
17.1% compared with CK treatment. And there was no significant difference between W2 and W3
treatments. During the whole growth stage, W1 and CK treatments deposited salt in the straw inter-layer,
while W2 and W3 treatments were desalted. At the end of growth stage, the salt accumulation rates of
W1 and CK treatments were 27. 0% and 11. 1% , and the desalination rate of W2 and W3 were 7. 6%
and 7. 1% on average. Compared with CK treatment, the summer maize yield of W1 and W3 treatment
was decreased by 20. 9% and 0. 5% , while the increase of W2 was not significant, only 1. 0% . But the
water use efficiency of W1, W2 and W3 treatments were significantly increased by 15.2% , 17.3% and
5.1% compared with that of CK treatment (P <0.05). And in the rainy year (2018), the water use
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efficiency was increased with the reduction of irrigation amount, which was due to the deeply buried straw
promoted the growth of deep roots and absorbed water and nutrients from deep soil to supplement
irrigation and achieved the goal of water-saving and stable yield. In addition, it was also found that under
the deeply buried straw the salt content of the tillage layer and the irrigation amounts were significantly
correlated with summer maize yield and water use efficiency (P <0.05), showing a quadratic function
relationship , and the determination coefficient R”> was not less than 0. 935. The results showed that under
the condition of deeply buried straw the appropriate salt content of the tillage layer was 1. 45 ~ 1. 48 g/kg,
and the theoretical irrigation amount should be in the range of 82 ~ 111 mm, which could desalinate the
root layer, improve the moisture content of the tillage layer, and achieve the goal of water-saving and
stable yield. The research only analyzed the coupling effect between irrigation amount and deeply buried
straw tillage mode, which enriched the theory of straw utilization in Hetao Irrigation District. But there
was no specific analysis on effects of coupling effect of water, fertilizer and farm chemical on the growth of
summer maize and the migration of water-salt, which needed to be further tested and studied.

Key words: summer maize; straw buried deeply; irrigation amount; distribution of water and salt; yield
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Fig.3 Soil salt content during summer maize growth stages under different treatments in 2017 and 2018
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Tab.1 Yield, yield components and WUE of summer maize under different treatments
A A i/ em FeRAK/ em HRLF G g pedk/ (kg-hm~?) ET/mm WUE/ (kg+hm ~* -mm ")
W1 (20.48 £0.59)¢ (1.96 £0.06)" (27.08 £0.78)° (5 863.80 £169.27)"  (343.37 + 9.91)° (17.08 +0.49)"
W2 (22.32£0.64)"  (0.63£0.02)% (33.61£0.97)" (7 991.95£225.23)"  (409.78 +11.83)" (19.04 +£0.55)°
2017 W3 (22.76 £0.66)™ (0.87 £0.03)° (32.87 £0.95)"" (7 743.45 £223.53)"  (446.01 £12.87)" (17.36 £0.50)"
CK  (24.71£0.71)" (0.99 £0.03)" (30.11 £0.87)" (7 739.70 £+223.42)°  (474.45 +13.69)" (16.31 £0.47)"
W1 (19.8720.60)° (0.72+0.02)* (28.52+0.82)° (6 943.80 +200.45)" (353.67 £10.21)° (19.63 £0.57)"
W2 (23.68 £0.68) (0.230.01)° (34.26 £0.99)" (8 533.95 +246.35)"  (462.97 +13.37)" (18.43 £0.53)"
2018 W3 (23.15+0.67)" (0.31£0.01)" (32.59+0.94)%® (8357.28 +241.25)% (515.31 +14.88)" (16.22 £0.47)"
CK  (25.67£0.74)" (0.28 £0.01)" (31.96 +0.89)" (8 435.81 +243.52)* (539.75 +15.58)" (15.63 +0.45)"

T RS NG T8 08 A ) 22 53 8% (P <0.05) o

2018 AF 7= it 550 K 8 # Y O R A 4a BTR
THEETIREERR W
Y= -0.629 6X* +140.22X +847.11 (R? =0.935)

(4)

X X—EKEH, mm
FH 2017 4RSI AE 26 72 15 21 K] 4b, 25 1 32,2018
AERSEME 5 2017 45 1) S AH DG AR B 47, B0 5T 4
I MRS R TE RS RT3 S () /K 4 5 K ™ ]
52 . MR P BR 2 BT I B K R IE 7 0
7554 8 654 kg/hm” B} of [ HE /K 2 40 111 mm,

9.0x10% 8.5x10° —_—
o S
8.5x10% 3 §‘§ N; goxioel - 3
T osoxot T 75x10° '
N N <
i) 75x10% @ 7.0x10°
Froaor T 65x10 )=1006v-8.017
esaol ¢ S B ool w07
Sx10°F A Z TR e 6.0x10°r I
60x103— S5x10P 0
60 80 100 120 140 5.5%10° 6.5x10° 7.5x10° 8.5x10?
7K E Bi/mm FERBUE/ (kg - hm™)

(a) (b)
K4 WOKEBSTERRR
Fig.4 Relationships between irrigation quota and

summer maize yield

(2) BHVE 2 & R i 7 5 /KO8 AR 06 R
SRR AR LR RS R SRR
Y, 2017 4EF0 2018 AEHHE R &b 5 E £ oK™
R ME Sa iR, ZHEMEKRA
Yy, = —283 686S” +841 6555 — 614 467

(R* =0.989) (5)
Yy = —691 9015 +1 998 7925 — 998 957
(R* =0.996) (6)

Arp S—HHEZ S, o/ke

PR JZ & 3h i 5 7 o ) KRBk
A MR 2 B o3 B R R OK T B fE R R
,2017 AE PR 2 BOE G i 148 g/kg, B2
2018 4E (4 1. 45 g/kg K, X & i T 2018 4F [ 1 &
BRI EL.

1.1x10% -

171
1.0x10%
T 9.0x10°
£
& 8.0x10°
ﬂmj 7.0x10° .
ce-o20174F 2
6.0x10°F
* 20184F
5.0x10°— ‘ : 13
14 1.5 1.6 60 80 100 120 140
PHER &R/ (g ke ™) K E H/mm
(a) (b)

B S BHEZ & $hid 570 GEKEBR LR
Fig.5 Relationships between salt content of tillage

layer and yields and irrigation quota

2017 £EF0 2018 £EHFAE 2 15 #h it 55 W /K € %l 1)
R A& S R, ZE WG LR N
S,0, =0.000 3X* —0. 058X +4.417

(R*=0.995) (7)
S,0s =0. 000 2X* 0. 044X +3. 657
(R>=0.996) (8)

B2 5 0 i 5 0K E Bl 2 ) 52 2 35 — R ek 4
KA Bl HE K € Ry 5 I, BEAE 2 A e e
14,24 2 AR RE K E B2 0 100 mm i BFEJZ A R
R/

o5 b BB S i KO A R D) A
KB TR B R o o K B R O B
Ehi (2017 40 1. 48 ¢/ke,2018 44 1. 45 g/kg) 1,
ARK(7) (8) 45 H1 2 4EXS WL 4 > HE K & #il, 114
2978 82 118 mm , FRRE HAC A (4) 5 200 17 19 318
7l 8 478 (8 687 kg/hm’ %t I HH i VHE /K 5 4 AR
7% 44% AHBIE 7 HALZE 2.36% i AE X (4) 70 i
PRI o ey 7o A 0 L HE K GE B 111 mm Rt B T
TRHEE T, T 25 3 DX A 0 B0 o K E W TE 82 ~
111 mm Z 8], BHEE &80 1. 45 ~1. 48 g/kg,

3 it

FRANZLUEBBERS ™" BF5¢ 2 W, - 5 45 ¥ J% JL



234 1 R | = SR

2021 4

J ML SIS K A A B R B, S BOK S A BT
A A . ATETE & B, 7 RS FF U A [ 9 2k
SER AN T, LKA B 23 8w,
L DS RS AT R RS, R LB 2, 5 4 R s A
T R A FLIBR 22 S5 JRL T B9 RS ) 38 TR T 5k SR 1 2 5
SR AT 2 5 24 5 A i 9 2K 3 N B K
BN (W1 ALBE) I, = 3% 22 ] T K G 4, AR K 43
B 3T AR RS 1 2 H 85k 3 15 i AR g
AUV S e — B RERTRRZ S A
Kb T B 3 XA 216 R F9 7K 43 7 L B i) P 5 4% % - 43
(19 A 39 43 K 4332 B A RE R 45 7 4, 51 0 0 58
B A 250 B I (] HE 7%, B AT B 2 K R ik F
HANRE, ABKBHEL LR, ABEAR
SE o AHTSY W1 ALBEE oK 8 A B IR 2 0
T K AR TRARAR A, A B K R BE T2 1 1 B F 2
Oy, ELVA W R BE M R AT R 2 A i, A K E
FOYFETEREIZ IR B2 MR AT 2, Ak
RABIZ R F0 4 2, T R RO 5 Bl 2K & A T 0
BEAE 2 K Sy 2 B b, ELFS FFRR 2 LT L3 £
w02 K U BE R B 3 2o AT 2 AN 2
K HHEIZ L85 KRR, SEC W 4 B0 75 AT B
J2 5 W R R TR A A T B R,
AR Z SR . W2 W3 b FH A F AT IR 2 4E K A B
IRTERE R0 3 B W2 R AT I 2 10 Bk %
T RS 3 22 1R K 4338 B SR A, 8 1o AT B )2 Al it
[ AB KB R I 12 BG AB K TRE, &
BT R AR HOR s E R R AE T, 0 12 £ 5K B
B AR FERR 2T BB BEL R )2, S 80 )2 13k 4y
Tk B LR EHE VIR T A kg I
JEERAY F3F W A 26 & 26 5 1 T, X 5 Kk R
axCURR S AE e — B, T MUBRIE CK Ab B B4R 2
T ST, B KR T2 MR X S 45
K S I8 R AR PRk B - 45 , A5 7K S I ) 52 FS B IR
J2 2 G B R ER 15 T, BRI B W T, CK A
R B A J2 b R T W 5 (R ER B K | B 2% R AR
JH 38 38, CK b B 22 B8 K £ 3 3o - 8 6 40 45 ok
ABHEZANG 25 52 e R AP I B R #h 0%, S8R 2
TRUER i B W RYR 9%, T A 7 A 0t A A
T A TR G R A A R AT WU 3 5k
T AT 512 2 R 00 1 002 1 R 8 FLAM o BF )2 £ 23 3%
WX GRS R 25 . AW LB, FE P
PR W2 R W3 AR e )2 R R (R E
EHMERALNERONS X5 EHS" s
A AL . W2 R W3 Ab B B 1 £k 43 ok
W EERBEZ R 2B, T W1 b B %R 4 R
SRR IR B4 2 A K, (H B R 0 25 R AR, g

KR, G W B HER B KERIET
B, R o W 4 5 107 CK Kb B 3% 2 S ER R R 1 222 9 )2
KRB EMA RO L2, B RERM, K
HEZ 7 A AL F i SRR ACIR S R B R R4,
WHFZ R AR BE . ARSCRIZE R T, 5 FokE
HA W1 kb HERS ARG JZ A1 CK b 40 B+ 2
bR R 27. 0% M 11, 1% ;1 W2 Fl W3 b
P RS FERR 2 A B a5 S B Eh % 7. 6% FI
7.1%

FEA A 7= v, R 43 W 36 S G T Eh AR Y A
KN 7o JsEam 2 45 78 HOR B AR H X/
7 PR A 38 B R Bk b b, T AR R s, LB
72 4 3 s DELGADO 45 4 | 35 B G Akl 75 2 vl 42
5[] H 221 R M A2 2F 1) H 2540 B9 1 4 K LIU
SEUOUIE Y S WA K E U R, R T R A
o SR bR 2 R [ AR R 0, 4 K R R R B BT
SR bR, X S AM RGBS -8 3
o2 AR B LB, W1 R W3 4 PRE CK AL HE ™
R R, F YK 20.9% F1 0. 5% 5 A W2 kb PR A%
CK Zb FH 3 7= 1.0% , {H 2% 4L B WUE 1 2 42 5
(P<0.05), W1 W2 W3 k¥4 CK 4b 3 WUE
P 15.2% 17.3% F1 5. 1% , H 2 T 4y (2018
) i T K S R IR D BN B WUE . 32 ROk
FF RS AT A2 E R M R A KT A ) ko U2
SR 5 K S W R, 7 a3 R R K R
TEWEK A 2, T3 5 K 20 R R0 . UL, RS AT
TR VE AR 2R 38 24 0k 20 K o, B2 8 N R )2
KA R DS B KRR 1Y B bR & v AT
o Ao BHER e AFHEKESE XY
Fra WUE HAT 5 3 4 6 (P <0.05) , 2 3K o
BOER U RZB R AR/NT 0.935, 255K W,/
FEURHE B A T B 2 P E B S i 1. 45 ~
1. 48 o/kg, #5038 ‘B H G K 2 B AE 82 ~ 111 mm 2
[

AR I 37 A2 T KRS AR IR R 7 K AR
AR AT T AS [ K R R R B A X
I 9 A AR, L BAT 4 RS FF RS A ML AT s B
AT BR AL A Ak, Tl 2 RS FF IR 3R FH A B R BEoR
LA R RS AT IR A HH 4 AR AR Al A = 4
FIAT I, A58 R 8 2 00 FH G FF R LA FH 4 AR 42 fit
THR%.

4 it

(1) Rl AT TR AR A A8 5 I 255 o = K 3 70 A
(P <0.05),W2 1 W3 Kb BAE FF B 2 F 24 55 K 5 4
CK 7542 % 16. 1% F1 17. 1% , *F- 2 L £5 8 70 51



513

SKOTHE A REATIRER K BEO 1 HEK R0 AR 5 B KB R

235

7.6% M 7. 1% , HREFFFRZ 19 BHLER 3 K A 7R AR &
H TR KRR R BOR ST e T R ORAE K
(2) FE AT DR A AT, Bl 2 K A9 38 K
SRR R R e R 0 B, W2 4 B CKAb B
2 AR FE1.0% {H W1 W2 Fil W3 4B RY WUE
B CK ARHR 25 52 i, o il 4R v 1 15.2% \17. 3% Fl

5.1% s HHERE & a R UGEKE 5 7 £k 5 M
WUE HA B EMHEH(P <0.05) , ¥ 5 R EOC
R UE R R IR/NT 0.935,

(3) A ICAERS FF IR BB A A T T 42 3 IX b A
BEKRI R E K & Bk 82 ~ 111 mm, £ F ]
3K BHZ SRR 1,45 ~ 1. 48 g/kg,

Effect of straw mulching on root development and physiological

Chinese Journal of Eco-Agriculture, 2010, 18(3) : 496 - 500. (in

Transactions of the Chinese Society for Agricultural Machinery, 2016, 42(2). 113 - 121.

2 £ x W

(1] JHE X, e, WKL, N5 A XK LR SGERCR T 5174 [1/0L]. R AL R ,2015,46(4) 70 - 76.

QU Zhongyi, YANG Xiao, HUANG Yongjiang. Analysis and assessment of water-saving project of Hetao irrigation district in
Inner Mongolia[ J/OL]. Transactions of the Chinese Society for Agricultural Machinery, 2015, 46(4): 70 —76. http: // www.
j-csam. org/jesam/ ch/reader/view_abstract. aspx? flag = 1&file_no = 20150412&journal _id = jesam. DOI. 10. 6041/j. issn.
1000-1298.2015.04.012. (in Chinese)

[2] LEI Tingwu, ISSAC S, YUAN Pujin, et al. Strategic considerations of efficient irrigation and salinity control on Hetao plain in
Inner Mongolia[ J]. Transactions of the CSAE, 2001, 17(1): 48 -52.

[3] SARKARS P M, GOSWAMI S B. Soil temperature, water use and yield of yellow sarson ( Brassica napus L. var. glauca) in
relation to tillage intensity and mulch management under rain-fed lowland ecosystem in eastern India[ J]. Soil and Tillage
Research, 2007, 93(1) . 94 - 101.

(4] X048 AL e ar , AT0R, 5. FEATIE BN 3ok 7 i ) 22 4 55 6Ok B BT & 19 A G [J/0L ] ROl HL AR 2% #i2, 2019,

50(5):320 - 326.
LIU Jilong, REN Gaoqi, FU Qiang, et al. Relationship between temporal stability of soil water and corn ear weight under straw
returning[ J/OL]. Transactions of the Chinese Society for Agricultural Machinery, 2019,50(5): 320 - 326. http: / www. j-
csam. org/jesam/ ch/reader/view_abstract. aspx? flag = 1&file_no =20190536&journal_id = jesam. DOI:10.6041/j. issn. 1000-
1298.2019.05.036. (in Chinese)

[5] ABEER], FEE, /MK, % BITEEXNEFEREWURR LT SAMBIERNZm[T]. dEEZR =k, 2010,
18(3) :496 -500.

Z0U Congming, WANG Guoxin, HU Xiaodong, et al.
characteristics of inter-cropped maize at seedling stage[ J].
Chinese)

(6] ZRgef, =g, i, 5. EH XA G v LR TR 50 M EmLI/OL]. Rl AL 4R ,2016,42(2) .
113 - 121.

LIANG Jiancai, LI Ruiping, SHI Haibin, et al. Effect of mulching on transfer and distribution of salinizated soil nutrient in
Hetao irrigation district[ J/OL].

http : // www. j-csam. org/jcsam/ch/reader/view_abstract. aspx? flag = 1&file_no = 20160216&journal _id = jesam. DOI: 10.
6041/j. issn. 1000-1298.2016.02.016. (in Chinese)

[7] ZHANG Peng, WEI Ting, JIA Zhikuan, et al. Soil aggregate and crop yield changes with different rates of straw incorporation in
semiarid areas of Northwest China[ J]. Geoderma, 2014, 230 -231(6) : 41 —49.

(8] fffsCHs , 4 5Lk, VR, 45, RS AF I My 00T B2 4l R K 7= 5 AR 23 B S i S ma [T ] Al LR % 4R , 2011 ,42(11) .
60 - 67.

XIE Wenyan, FAN Guisheng, ZHOU Huaiping, et al. Effect of straw-incorporation on corn yield and water use efficiency in
arid farming areas[ J]. Transactions of the Chinese Society for Agricultural Machinery, 2011, 42(11): 60 —67. (in Chinese)
(9] RFHME,RE D/, G B RS TR BT i X 38K 4 B KRR o R ACRZm [T]. SRR K244k,
2017,48(6) :666 —672.
ZHAN Xiumei, SONG Tao, FENG Xiaojie, et al. Effect of tillage and straw application on soil water and water use efficiency of
spring maize in southern area of Liaoning [ J]. Journal of Shenyang Agricultural University, 2017, 48 (6): 666 — 672. (in
Chinese)
[10] AR, Gk 20 MS , 55, A5 FFIE FXE A 4 3K 43 5 & /AN FE R AR /Y R M [ 1701 ] Ak HLAK 2% 4% ,2014,45(10) .
116 - 123.
YU Kun, FENG Hao, LI Zhengpeng, et al. Effects of different pretreated straw on soil water content and water consumption
characteristics of winter wheat[ J/OL]. Transactions of the Chinese Society for Agricultural Machinery, 2014, 45(10) ; 116 -
123. http: // www. j-csam. org/jcsam/ch/reader/view_abstract. aspx? flag = 1 &file_no =20141019&yjournal _id = jesam. DOI:
10.6041/j. issn. 1000-1298.2014.10.019. (in Chinese)

[11] BB, iRk R 5. 2850 B EIAS PR 2 5 SR AR IR 4r e [ 7] Aol TR 44,2015 ,31(2) 1122 - 130.
YIN Minhua, LI Yuannong, LI Hao, et al. Ridge-furrow planting with black film mulching over ridge and corn straw mulching
over furrow enhancing summer maize growth and nutrient absorption[ J]. Transactions of the CSAE, 2015, 31(2) : 122 - 130.
(in Chinese)

[12] FEWR, AP0, ok 2, 4. B A S S5 R LHEN RACE LIRX LIRS0 [J/0L]. gl Bl % iz, 2016,

47(3):131 -137.



236 g Ak WM % 2021 4
WANG Kexin, FU Qiang, ZHANG Zhonghao, et al. Effects of straw mulching mode and tillage methods on soil environment of
root zone in northeast black Soil[ J/OL]. Transactions of the Chinese Society for Agricultural Machinery, 2016, 47(3) : 131 -
137. http: / www. j-csam. org/jcsam/ch/reader/ view_abstract. aspx? flag = 1&file_no = 20160319 &journal_id = jesam. DOI;
10.6041/j. issn. 1000-1298.2016.03.019. (in Chinese)

(13]  BCE W T, 2k 50, 55 FEFFIE H J7 2000 R 338 Wy BPE T A/ 22 AR RS2 i [ /0L ] Rl ALK 2 41,2018 ,49 (1%

TiJ) .60 - 67.
ZHAO Hongbo, HE Jin, LI Hongwen, et al. Effect of straw returning manners on seedbed soil physical properties and winter
wheat growth[ J/OL]. Transactions of the Chinese Society for Agricultural Machinery, 2018, 49 ( Supp. ) : 60 — 67. http: /
www. j-csam. org/jcsam/ ch/reader/view_abstract. aspx? flag = 1&file_no = 20185009 &journal _id = jesam. DOI. 10. 6041/].
issn. 1000-1298.2018. S0.009. (in Chinese)

[14] BEZBORODOVA G A, SHADMANOVB D K, MIRHASHIMOVB R T, et al. Mulching and water quality effects on soil salinity
and sodicity dynamics and cotton productivity in Central Asia[ J]. Agriculture, Eco-systems and Environment, 2010, 138(7) ;
95 -102.

[15]  Hms, £420u, 5. #535 KOKBON 2R ERO S ZE - isgm (1], Rl T4 H2 ,2010,26 (35 7] 1) .83 - 89.
Bl Yuanjie, WANG Quanjiu, XUE Jing. Effects of ground coverage measure and water quality on soil water salinity distribution
and helianthus yield[ J]. Transactions of the CSAE, 2010, 26 (Supp.1): 83 —=89. (in Chinese)

[16] JABH], 28R WL, 5 EL2LEGRMEETMMEEE SRR ERES 2 [1]. Rk TE¥ R, 2015,
31(7):109 - 117.

ZHOU Changming, LI Yuannong, YIN Minhua, et al. Ridge-furrow planting with biodegradable film mulching over ridges for
rain harvesting improving root growth and yield of maize[ J]. Transactions of the CSAE, 2015, 31(7): 109 - 117. (in
Chinese)

[17] R, 2N, Fr 4, 46, REFF 400 I8 FXE AR IR ok =it RHOKR AR R AW mLT]. /EY %4 ,2018,44(5) .
774 -782.

AN Junpeng, LI Congfeng, QI Hua, et al. Effects of straw strip returning on spring maize yield, soil moisture, nitrogen
contents and root distribution in Northeast China[ J]. Acta Agronomica Sinica, 2018, 44(5); 774 —782. (in Chinese)

(18] k&0, T, EMT 4. WUPZEX M oK Bshn@m [J]. T 5 X R a5 ,2010,28(2) :197 -201.
ZHANG Li, DING Guodong, WANG Xiangyu, et al. Effect of sand layer on soil water and salt movement in saline land[ J].
Agricultural Research in the Arid Areas, 2010, 28(2): 197 —=201. (in Chinese)

[19]  EuE, e AR RE, 5. HBEE 5 5 FF IR S X R Lok hiZ g s m [T]. Aol T2 % 4% ,2012,28 (15) -
52 -59.

WANG Jing, PANG Huancheng, REN Tianzhi, et al. Effect of plastic film mulching and straw buried on soil water-salt
dynamic in Hetao plain[ J]. Transactions of the CSAE, 2012, 28(15) : 52 =59. (in Chinese)

[20] BOC¥, SRS, o &L 5. FEFFIE AT m SRR H LKA RAEW A ™ g ma [T]. 4l 5 #) 2 4 4], 2011,
30(1):93 -99.

LU Wentao,JIA Zhikuan, GAO Fei, et al. Effects of straw returning on soil water and crop productivity in the rain-fed area of
Southern Ningxia, China[J]. Journal of Agro-Environment Science, 2011, 30(1): 93 —=99. (in Chinese)

[21] BRRB), 28, F5, 5. REREFAUE X 90K 5 Bk ™ & B B2 m [ T]. P Al K244 ,2016,47 (4) :
493 - 498.

CHEN Tianzhu, LI Bo, FENG Xue, et al. Effects of deep buried straw and plastic film mulch on the soil moisture, yield and
quality of corn [J]. Journal of Shenyang Agricultural University, 2016, 47(4) : 493 —498. (in Chinese)

[22]  E40, PRiGmE, 248, 5. KEHF2EREE BRI 5KK[J/0L]. £l HLIgE 2% ,2020,50(1) :84 - 93.

WANG Jinfeng, CHEN Bowen, JIANG Yan, et al. Design and experiment on machine for rice straw full quantity deep buried
into field[ J/OL]. Transactions of the Chinese Society for Agricultural Machinery, 2020, 50 (1) : 84 —93. http: / www. j-
csam. org/jesam/ch/reader/view_abstract. aspx? flag = 1 &file _no = 20200109 &journal _id = jesam. DOI. 10. 6041/j. issn.
1000-1298.2020.01.009. (in Chinese)

(23] WSC3E MHER, RS BT IRELE H IR HE T 10 25 & S 8L 55 [ J/0L ], ROl HLAK 2= 4k ,2018,49(9) -

45 - 54.
GAO Wenying, LIN Jing, LI Baofa, et al. Parameter optimization and experiment for spiral type opener device of maize straw
deep bury and returning machine[ J/OL]. Transactions of the Chinese Society for Agricultural Machinery, 2018, 49(9) : 45 -
54. http: / www. j-csam. org/jcsam/ch/reader/view_abstract. aspx? flag = 1&file_no = 20180905 &journal _id = jesam. DOI:
10.6041/j. issn. 1000-1298.2018.09.005. (in Chinese)

[24]  Z7KE, REAH/NE . SURFFFIE BN ILIAE [J/OL]. f HLB 2R , 2013 ,44(6) 45 - 49.

LI Yonglei, SONG Jiannong, KANG Xiaojun, et al. Experiment on twin-roller cultivator for straw returning [ J/OL ].
Transactions of the Chinese Society for Agricultural Machinery, 2013, 44(6): 45 —49. http: // www. j-csam. org/jcsam/ch/
reader/view_abstract. aspx? flag = 1&file_no =20130609&journal _id = jesam. DOI: 10. 6041/j. issn. 1000-1298. 2013. 06.
009. (in Chinese)

[25] =i, HZEQ XA, FEBMHK TR (M ], Jeat: i B KRR i, 2014,

[26] sKEHE. HN SR ER G X NE ah R ay it s Mot o (1], 54 Rk i 5T ,2005,23(4) :102 - 107.

ZHANG Xingfu. Study on salt-resistance of wheat varieties in saline-alkali areas in Baiyin City of Gansu Province [ J].
Agricultural Research in the Arid Areas, 2005, 23(4): 102 -107. (in Chinese)
[27] FRANZLUEBBERS A J. Water infiltration and soil structure related to organic matter and its stratification with depth[ J]. Soil



SKOTHE A REATIRER K BEO 1 HEK R0 AR 5 B KB R 237

[28]

[29]

[30]

[31]

[32]

[33]

and Tillage Research, 2002, 66(2) : 197 —205.

iR, EM . I b BT 2 Rk KA LB ST [T ARl R 2 2= 4R, 1997 ,16(5) 349 - 356.

QU Chenxiao, WANG Wei. Mechanisms of water reserved by sand inter-layer in soil profile [ J]. Journal of Huazhong
Agricultural University, 1997,16(5) : 349 —356. (in Chinese)

Teie Je , XV aC, R0 2. REFFIRZ B K A KRR (1], E K & R4, 2006 ,4 (2) :34 - 38.
QIAO Hailong, LIU Xiaojing, LI Weiqgiang, et al. Effects of straw deep mulching on soil moisture infiltration and evaporation
[J]. Science of Soil and Water Conversation, 2006,4(2) : 34 —38. (in Chinese)

A AR PRSI R R 5 S R 2 [T ] E K AR R ,2005,3(3) 1110 - 116,126.

NIU Jianzhi, YU Xinxiao. Preferential flow and its scientific significance[ J]. Science of Soil and Water Conservation, 2005,
3(3): 110 =116, 126. (in Chinese)

AR, E 0,25 55 AEAT IR 2 5 MR R S5 A O R T K 26 R A R R R [T ], R0l TR22# 41 ,2013,29(23) :109 - 117.
ZHAO Yonggan, WANG Jing, LI Yuyi, et al. Reducing evaporation from phreatic water and soil resalinization by using straw
inter-layer and plastic mulch[ J]. Transactions of the CSAE, 2013, 29(23): 109 - 117. (in Chinese)

E B PR A RFERUS R 3 AR BRM K R IE SN TR (D). L HESE IR 2017 ,54(6) ;1395 — 1403.
WANG Manhua, CHEN Weifeng, SONG Xiliang, et al. Preliminary study on effect of straw mulching and incorporation on
water and salt movement in salinized soil[ J]. Acta Pedologica Sinica, 2017, 54(6) : 1395 —1403. (in Chinese)
Tk, EHRAE, JERE -0k /R . BAFEAT 2R L — 4T A BKER A RAET]. 35,2014 ,46(5) :954 - 960.
ZHANG Jinzhu, WANG Zhenhua, HUDAN T. Distribution characteristics of one dimensional vertical infiltration water and salt
in layered soil with subsurface straw layer[ J]. Soils, 2014, 46(5) : 954 —960. (in Chinese)

IR NN, RN, SF . AN FIREFF T SR AL MR R T K R Sh A AR L ma [ T]. 13,2013 ,45(6) : 1101 - 1107.

LI Furong, YANG Jinsong, WU Yakun, et al. Effects of straw mulch at different depths on water-salt dynamic changes of
coastal saline soil in North Jiangsu Province[ J]. Soils, 2013, 45(6) : 1101 —=1107. (in Chinese)

DELGADO I C, SANCHE Z, RAYA A J. Effects of sodium chloride and mineral nutrients on initial stages of development of
sunflower life[ J]. Communications in Soil Science and Plant Analysis, 2007, 38(15/16) : 2013 -2027.

LIU Wenzhao, LI Yushan. Crop yield response to water and fertilizer in loess tableland of China: a field research[J].
Pedosphere, 1995, 5(3): 259 —266.

I W 200 A5 B U S REFF B S B ORAR R A B i R [T ] Al AR ,2020,36(7) 1117 - 124.
ZHANG Wanfeng, YANG Shuqing, LOU Shuai, et al. Effects of tillage methods and straw mulching on the root distribution
and vyield of summer maize[ J]. Transactions of the CSAE, 2020, 36(7): 117 —124. (in Chinese)

(L#EE 255 I)

(27]

(28]

[29]

[33]

[34]

[35]

P A UK AR S R R E B IR S BT SE [ D] st R ER LR, 2016.

JIANG Jing. Experiment and simulation on the field soil water and salt movement under deficit irrigation with saline water in
the Shiyang River Basin[ D ]. Beijing: China Agricultural University,2016. (in Chinese)

LI S E, KANG S Z, LI F, et al. Evapotranspiration and crop coefficient of spring maize with plastic mulch using eddy
covariance in Northwest China[ J]. Agricultural Water Management, 2008, 95(11) . 1214 - 1222.

ALLAN R G, PEREIRA L S, RAES D, et al. Crop evapotranspiration: guidelines for computing crop water requirements[ R ].
Irrigation and Drainage Paper 56, FAO, Rome, 1998.

FHHE. TGAL T XH R LR A B ARFE K R 28 R B A S 7 ik 0P8 (D] dbat h E R R, 2016.

JIANG Xuelian. Characteristics of water consumption of female and mmale parents and evapotranspiration modeling of maize for
seed production in an arid region of Northwest China[ D]. Beijing: China Agricultural University,2016. (in Chinese)
ACEVEDO E, HSIAO T C, HENDERSON D W. Immediate and subsequent growth responses of maize leaves to changes in
water status[ J]. Plant Physiology,1971, 48(5) :631 - 636.

WEM S IFER, . LR WAL SR P B (1], K24k ,1985,30(9) 10 -21.

LEI Zhidong, YANG Shixiu, XU Zhirong, et al. Preliminary study on spatial variability of soil properties[J]. Journal of
Hydraulic Engineering,1985,30(9) :10 =21. (in Chinese)

THH L XNEH, A i, 5. BT WS B A P X 3R o3 2 (R SRR AE [T ] BRSO R4 ,2020,57 (2) :264 - 273.

DING Bangxin, LIU Xueyan,BAI Yungang,et al. Spatial variation of soil salinity in the typical oasis irrigation area of the lower
reaches of Tarim river[ J]. Xinjiang Agricultural Sciences,2020,57(2) :264 —273. (in Chinese)

LI X D, SHAO M A, ZHAO C L, et al. Spatial variability of soil water content and related factors across the Hexi Corridor of
China[ J]. Journal of Arid Land, 2019, 11(1): 123 —134.

HAO X M, QIU Y, FAN Y Q, et al. Applicability of temporal stability analysis in predicting field mean of soil moisture in
multiple soil depths and different seasons in an irrigated vineyard[ J]. Journal of Hydrology, 2020, 588 125099.



