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BRI EB R AR E BRI EAT TS5 Harcf
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71Nk 2B 78 FE AT DA B TR) TE ROK 2 B AR FE AR ek b, 488
R IK A R R, AR SO R OHEYIAE & W s R B
TN S 1 385 7K R o A KUK o A I FE AT 40 #, ek
E Hydrus-2D #5851 rp 28035 78 5 F52 238 17 A 1 7K 805 e
BB TE R, Hos - B X 3 (R DL K&
SEFHE SR E T RXAERKES, A 0B
PG5 X R /K P R 7

N YRR AL B I T RE X E K
AEWIKEPATRISZ N, AR SCHET 2017 F1 2018 4EHFFLIX
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) S 28 A1 78 IE 264 R Y Hydrus-2D FERUR R, S B i 7Y
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1.1 HREER
B AR 3L T 8 BB T T B KO 0

-6 . H4hERKEFH N8 H, EFMHEZFTY
PR S 360 mm, SEPRZEAK BN 670 mm. TIESSAILL
WL RE, WREERS, KRR ESZ, FK
PEZE, HEEKERN 021 cm®/om®, 7K 78 K 24,
AR DT i R AR . BRI i N /KR AE 3 m LR,
TR ZE R ] g AT
1.2 XERESNEmE

T 2017 F12018 4 4-8 A KH/PNX 5, W5/
X 3mx50m, PUREART T, SHAIKAFONTR 1211,
AEFM BRI R 1. WEAEBETE (NL-NM) |
ANEEEE (LNM) . BEFE (NL-M) Fl7E 22 1E
(L-M) 4 Fp R AT, FFAbEES 3 ANEE ., RINZE
AR, FERAE, FOEATEE N 40 cm, FRFEON 30cm, &
667 m* Fiid 4 000 bk LK, ZBVAFI7E LT 45 60 cm,
ZEVAIRTE 6 cm, HuFEA RS 058 SRS . BT
70 3 4] 5 TH A A E P w0 (1) B RN B I AR AR R, [Tk 4
HEAE &b 21 35 76 7 9 2 0 &36% 20 om HE ¥ 1 AR TRIME-
TDR &, Wil 2017 #12018 &4 A 27 H-8 A 31 H 0~
120 cm +JZIRFERENAT 1A ABFENE 1. 2. 3 Sd A
[F) ) T o7 L ) 3B K AR A, AR AT 1 d ) B
ZIARYE R SE M E, WM& /KERNERH 08:00
AT UHbE RS S AR P R RE— 2, 2017 #2018 4F
B HOKA G AR N S &5 oA 426 A1 309 mm. £ T H
R EEWE 1R,

x1 HEXEERREEHEMEXS
Table 1 Division of different stages of summer maize growth
period in the experimental area

A ISP H
(119°18'E, 41°47'N, ¥4k 512 m) #4T. Zubhhr T4 Growth stages Days after sowing/d Date
S ) Ay Ly N ) I 4 1] Emergence 0~38 04-27—06-03
FRBE, BWTRR, RERAKHEER G, o 270608
X Z4E AR 7.1 °C, HIBR%2868~3111h, £ iR Tasseling 65~80 06-30—07-15
SR KRR 430~470 mm, EEENTE 6-8 H, £ e ing oo OTloT oS
I = N AL aturity ~ -06—08-
SRS 4 S bR R HUESA 1 800~2 100 mm, I B TE
TRIME-TDR
RN
Summer maize
T SR
Dri;al Jir%gjajtion Plastic film Y]
Plastic film
20 cm 20 cm
g
60 cm 60 cm 60 cm ° 60 cm
120 cm 120 cm

a. NHEIEFAE (NL-NM)
a. Flat planting without plastic
film mulching (NL-NM)

b. AEFAE (NL-M)
b. Flat planting with plastic
film mulching (NL-M)

. N (L-NM)
c. Ridge planting without plastic
film mulching (L-NM)

d. BNEZEE (L-M)
d. Ridge planting with plastic
film mulching (L-M)

Bl REAMETEHR

Fig.1 Schematic diagram of summer maize planting

H T8 A S P R D, N RAEE ) AR K IR 7K
i, A H WARHEYBEAT KK HERE,  FERLI A) X
Bl (D #E.

Q = H(0y — 60w/ (D

K Q B IKEBE, mm; HRNWRITLIEEBRRE,
B — S HEIACY 40 em, EBE— REIH N 60 cm; 6,
tE SR IR, BIHEAFKER 100%, cm’/em®; 6,
RIS KT, BB 2H K &R 70% f5 1% SE
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3 d S TERERIINS g H B KA, emem®s p AR AR
gy, AWFFLEL 0.6; p AR &N PR CRERAR
E N 95%)

WEK T A ORTERE, 2017 4F 7 H 20 HEE/K 20.21 mm,
2018 47 H 6 HAI 8 H 7 HAr K 17.68 1 24.63 mm.
K F T EE R A J AR P ) U RE R Y, B AR
16 mm, ¥ E 1.38 L/h, LA FE 120 cm, i3k
8 em i SLALE WK 1 FTaR.

1.3 Hydrus—2D j&#&
1.3.1 #EAF42

VAR, — S AN - e AN K . B VARSI
ALY, Hydrus-2D A B4 B4 Y 92 N 45835 [T 11
YK Ay izt RN AR SN Hydrus-2D A5 A AL
M ASEBHE T RE KRN LEER. BV
2. TIEEEKEU LR EBRE.

D Kiiisshizl i fE

MR ZE 5% T LK s S v M B T
2, KV IEH 5 F21% A Richards 72, XA Galerkin &
BRICT R, R
2—?:%[k(h)%}+%[k(h)(;—}yl]+§z[k(h)g—ﬂ—5(h) @))
Arh 0 R LA EKE, em’lem’s b REIIKK, om;
K(h) 257K, em/d; ¢ REAUBTE], d; x F z 2 7KF
AR B AR, cm, S(h) AR RWKIL, 48 547 ] A7
R IR AR KR, d.

2) LIRS RRAE Hh S A Y

45K SR AE il 28455 5 R FH van Genuchten A8 71122,

THE AW
6,6,

9(”1)29,4‘W (3)
K=K [1-(1-s)'] 4
Se:[e(h)_gr]/(gs_gr) (5)

A K, N EIEBAIS KR, cm/d; 0, NI RIRTS
KE, em’lem’s 0, N HIEMAAR G KE, cm’/em’s
S, NAHSHA BB av e m BRIV R A S
WESEG NFLBEREE S5, 0.5,
3) AWK
S R WK% ] Feddes #1400
Shy=a(h)-b(x,2)-T,-S, (6)

(x.2)
b(x,z2)= v @D)

fg b (x,2)dQ

hy—h

hl—hz

a(h) =11

h—h,

s —hy

b S(h) IR RBAKHEZ, em’/em’s a(h) A7K 53 e
R b(xz) NIRRWK S B R s T, NI TEE &

(hy <h<h))

(hy<h < h,) (8)

(ha<h < hy)

HOR, om/d; S, N STEVIZ SRR O R e S
cm; hy AR RWOKPREA UL T1K Sk, om; by BAR RZIK
BIEME SKSK, em; by 7 AR RWOKEE R A E 717Kk,
cm; hy AR R K ZEEE SE 71Kk, cm. AR RIKSE
%% WESSELING %Y, E#7F Hydrus-2D T1i%5E .

4) HRAEBEITE

Hydrus-2D 155 7Y 75 B i % N 18 78 78 B oK 5 B fE
Y- K ML ISR A2, Il iE BB R 2 HE
AL RS PR ZE B . K AR REE T S AR 25 L
&, EIREXHERZERZEHEER L, RHE Penman-
Monteith A X H H S HEW 7R K ZAEE, ARG R R
EW ZBE BRI A R A&, PR Beer ©
gy B VB R 2R R BB A 2 I

SN AR AR E R

900
0.408A (R, - G) + miﬂz(es —e,)
(9)

A+y(1+0.34,)
K Efn AZHAEWZE K AR, mm; R, NFHEN&E,
MJ/(m*d); G ATIEHGER, MI/(m>d), BT ARt
HONHREE, FreABUER 05w, 8 2 m AR XHE, m/s;
e, NUWIFIKIRIE, kPa; e, NWELFR/KIAJE, kPa; AN
MARFE SR E & RIRIZE, kPa/'Cy y AT REFEL,
kPa/C; T AHiFREE, C.
TR 78 R 75 B Sl T
ErchEro (10)
Rb E, NIBEERRABE, mm; Ko NSGEATEY R
KH FAO-56 (HX& FEMARALD HIHERE.
Beer EHEIM R ZEBE AN
Ty =Er(1-¢%0) (11
Kb 7, NIBEZAER, mm; K AHECRBLESN, &
K—HUE 0.4; L N THFFEEOCEN .
SRR R T

1 /
T= §JQ [af (w, wy, x, 2)b(x, z)S,TP] dQ 12)

Kb 7, N SEbRAE B E, mm/d; Q AR FR A X A,
em?; o AKMHARE T ow AR, em; w, NBIE
K3k, cm; b AR R AR

SRR 78 R BEAE R T3 A R K Sk TR B B I S 2w
SRR ARE, EREIEGEKCIARIGMEZ 5, b
AR R 58 KD FIEAARYEIE TG A 105 a2 ok
1.3.2  JUFTRIR AL 4

7 5 H ] 58 AH [F) 9] 46 2% 74416 Hydrus-2D B,
WK 2, HRA R IR RA KD K FER, ML
[ XSRS B oA F B ED R, PIEREEER ST
JERIAGE KR EATEEIDR; RBEBREXIRE WM
R, WE ARSI R, 2 R KB
SEAE 3 m DLF HAHEE KSR, T AL )R E N
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FIT St I P 526 R 22t 2 38 0 RH S PR A5 80, 30 4% 1 HATHI A
ISR EIIME . BRI 0~40 cm &b T 4% 5Kk %48
g K, HRICMHEESAN 3 mm, >40~90 cm +

JEESE KRB, AIRTTHEERN 5 mm. E%
R B BT 1) 10~60 em VR E R RS 10 cm B & — 17 Wl
m KT FAERE 30 om BCE — FIILIN A

KD KR pmmm RN RV il g
Atmospheric Atmospheric ~ © o Atmospheric Atmospheric No flux
boundary g boundary Noflux boundary g boundary g
KK R Kk % KR % LAk
90 90 Variable head 90 90 Variable head 84 86 90 Variable head 84 86 90 Variable head
80 PURLIIEY 80 RYRIDS 80 AL 80 AL
= 70 Observation g 70 Observation g 70 Observation g 70 Observation
2 d 2 des 2 nodes 2 nodes
= 60 nodes = 60 no = 60 = 60
250 £50 250 £50
3 40 3 40 3 40 3 40
£ 30 £ 30 £ 30 £ 30
E TR TR TEEHR LR
20 20 20 20
No flux No flux No flux No flux
10 10 10 10
0 20 40 60 . 0 20 4060 . 0 20 40 60 . 0 20 =60 .
wem  DIEHPKARA e DEHBKAR wem  DIEHPKARA wom  DEHPKAR
Free drainage Free drainage Free drainage Free drainage
a. NL-NM b. NL-M c. L-NM d. L-M

e x KPR

Note: x is horizontal distance/cm.

A2 BMRREAREHTE
Fig.2 Schematic diagram of simulation area and boundary conditions

1.3.3 Ak e R

T A RS JER A, R4S e i v
AIEIKE . T B QAL E A [5) 2 7K 28 Biit BL 1 e 777K
SkAE, iR fE B RETC 344 0L & 15 2] & J2 L3 4 van
Genuchten(VG) B8 1 {1 7K 3 R AiE S 400 % Sl - 58K
IHRFIE S B AVTIRE S A\ B Hydrus-2D 8 kT 5

Berse, Fuas)z HIENRIESBOLE 2.

R A5 T Xt 0 Py % Ak A [) 5 1 ) k3 5 /K
R A B 45 5, R e R0 (R A TR
RZE (Spyse) NTAEAY FASDURG FE HEAT VRAN, TR0 S
Bk [27]0 oA Spse MME AT 0, R? ORI 1, A
AP AR PR RADURG Bk

®2 EERNIIRFESH

Table 2 Soil characteristic parameters after calibration

3R BRA B KA MR 7K 2 TERZH LIS (IS &
Soil depth/ Residual soil moisture/ Saturated soil moisture/ Shape parameter Empirical parameter Saturated hydraulic conductivity/
cm (em’-cm™?) (em*em™) a/em”! n (em-d™)
0~10 0.04 0.4 0.004 1.94 70
>10~20 0.07 0.31 0.06 1.66 200
>20~30 0.07 0.35 0.057 1.66 118
>30~40 0.15 0.27 0.022 1.78 46
>40~50 0.15 0.28 0.022 1.35 200
>50~60 0.1 0.35 0.015 1.69 300
>60~90 0.1 0.28 0.03 1.32 297

1.3.4 AR AR

MR 28 F Bk 5036 20002022 4F 4 % /i & 508
BB TR AR N 25% 50% F1 75% MI=F. . &4 3 i
RIGE, 435105 2008, 2014 12001 4F. HARERTIA 4 Fl T 44
T AL Hydrus-2D A58, ASUL & i B 45 AN ] b 2 1)+
A KA RE . b, AR B NL-NM &b
A IRV Z 0 IR AR, #4530 (1D e
WEH A S K. % SR A1 B Y = IR L LR 3.

=3 BHASERHREIE

Table 3 Formulation of irrigation schemes for each typical year

Likitkes CIETES P EMEEIN MR
Typical Rainfall frequency/ Rainfall/  Irrigation Irrigation
year % mm date amount/mm
06-16 20.94
2008 25 265.3 07-27 2659
07-12 18.92
2014 50 365.5 07-30 28.94
2001 75 4214 05-21 16.17

TERERER T 5, S A2 E B Hydrus-
2D HEAY, R4 A AT HTH AL B A KRR PA K 2 s B
AFEREGL, X L-M AR E 50, 60, 70 80 cm 4 FhE
JEE5E BE, AT B FOKTE F AR PRI 261 T 2R & K
HEARLRE, SHE KA E WA H IS KR 2 ]
A, AEEMRESRE, Bt a3 sl a4
THE AR ()4 FRE K S AR K
Oc=T+E,+D, (13)
Os =P, +1-Q¢ (14)
P O WAHAMKE, mm; E, AEPRZAKE, mm;
D, NSEPRIEZBIRE, mm; O N W K& InE,
mm; P, NFEME, mm: 7 9ERE, mm.
1.4 Gitoh
K ARG H I A 3 4 ARG S S R
7o Hydrus-2D B8 % H (1) 45 B35 7E Matlab 2021a 1 1
AT ER TR, B B G vk 3 AR SPSS 22.0 8k B
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FH AR T Z2 40 AR N ER A FE 5 R 28 k. 28 f5H 2017 A1 2018 4% 1 F i Ab HE 4 385 /K S B 4L (i
REBRMAHSKEZBKEZEEZSR, Y PHENT 55 SR 1) i E R DA K B TR 2, SRR NLE 4.
0.05 i, AN RNAEHE E2E, X4 PE/NT 0.01 B, A NRE 4 vh 4 R R SR &b P SN AE RN R R I R ¥IAE 0.87

%, f#i Origin 2018 4. KLl LS Spuse £ 0.01 emem® LAF, S AL A RORET
) BEBESF FE2 AR AL 3 H BEALIE AL 1 2017 4 NL-NM Al 2018

EL-M R 10, 200 40, 60 cm 20 B Szl 5
2.1 fREIIE BRME R RE A, WIE 3 R, B3 REETHNE L

N T SR SLH) Hydrus-2D BB RTEENE, B 2017 4F 23R B A Se A RS RE i — 35t 7, Hydrus-2D A5 7Y
S LS ACREIRARNB R P AT LK REE S XS AR 7 U N S R S K R I Sh A AL I R AR AL
IR 5E, FH 2018 ARSI -3 A K FH AR A TR 56 E, RORIIAT, ] LA SR I AR SCAH ARS8 (AR AL, 73BT

Fii{ESimulated values  © SZll{fMeasured values

5 o4 £ 04 & 04 & 04

3 3 S 3

= E e E
B< o3 MK 203 B2 03
XE %3 xE XL
g prR= Pl prR-
=8 =3 =3 =g
Ty 02 T 02 Ty 02 Ty 02

£ E £ E

3 0.1 3 0.1 3 0.1 3 0.1

w2 w2 w1 W

0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140

AP E REL FERIR KA PN FERIA KA
Days after sowing/d Days after sowing/d Days after sowing/d Days after sowing/d
d=10 cm d=20 cm d=40 cm d=60 cm

a. NL-NM (2017)

T 04 & 04 = 04 & 04
3 2 3 2
ME "é '*E 03 E
B< o3 S 03 ¥s B2 03
~N E ~ g ™~ 5 ~ S
<TE[ E <1 g <F:[ = 0.2 K =
=8 = ) ® g =
H 5 0.2 H 5 0.2 H g o1 H 5 0.2
5 ko s s
S ES S ES
3 0.1 3 01 2 0 3 0.1
w1 w2 wn wn

0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140

TR E REL RERIE KA HERIE KA RERIUE KA
Days after sowing/d Days after sowing/d Days after sowing/d Days after sowing/d
d=10 cm d=20 cm d=40 cm d=60 cm

b. L-M (2018)

A3 4FHEF XRR LE (d) & 23EAREREDEL 52 mMEAT

Fig.3 Comparison between simulated and measured values of soil water content at different soil depths (d) under four tillage methods

\ " \ #)% T NL-NM A2, 5 NL-NM A FEAHLE, L-NM AL #E

4 2017 F12018 FEAESTMESRBUERIRE REANLY o e "
HiRiRE BEREJE 1d 0 E3OR AR IR W, RT3 K
Table 4 Coefficient of determination (R’) and root mean square I 2.44%, L-MACFEXTBER f5 3 F1 5 d 1) L3 K5
error (Spyse) of measured and simulated values for each treatment WONSCE R R, TS KIS 2.23% i

in 2017 and 2018 __ 2.57%. 5 NL-NM LML, 4 3 MbFERE 1%

s T BOKFHOME Y, Horlt L-M AFEFE RS 1 d U2 4

NLNM 0.96 0.96 0.006 0.004 FKFMOLT T 020 cm’/em’s XFH 4 Fh R K ZE T

L-NM 0.96 0.93 0.005 0.006 J ke ST J:E‘]j:iﬁh/‘\ k%ﬂ% Vﬁﬁ): 1d, NL-M .*[]
NL-M 0.92 0.96 0.008 0.006 %ﬂ(:*:ﬁ I_l'ﬂ e Hy PRI A ’

LM 0.87 0.96 0.009 0.006 L-M Ab P2 (8] 7K 79 5 B /T NL-NM 4B, (B 78

2.2 3F Hydraus—2D BRI R AR WIS PR KR AR, A BRI

2,21 B@ELRAKEENNA HER I /7, 0 1 L 09 2 3 4K

9 TR BRI AR R s R T ST SRR KCT T ) 2 8 e
i, VABERTR. JE S d Wk R BE RN 2018 45 7 TEFER 3 AU, S RIRIEIE RAOKIMEACT Iy B2
A1 8 HFERIE 45 mm J96, S Hydrus-2D #UREIIG: 100 Ao fERERT S d )5 NL-M A L-M AESRE BRI 93 3
B A MR B W ATRN)E 1. 3. SAERTN  EOZUEET NL-NM AR, a] i 22 /8 I b 2 ]
B KM, 2L KR I A A B, BARI 5 9 K 5 B D B TR O N5
L 4. I LA 22 oy T M0 A K P L S TR R 1 B2 e

P4 TR, BB AL B R KE NSRRI A A
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Soil water content/(cm?-cm )

0.40

0.35
0.30
0.25
0.20
0.15
0.10
90 gy LI g N 0.05
0204060 0204060 0 204060 0 20 40 60
x/cm x/cm x/cm x/em
BeE T FiJE1d EIEER MJESd
Before rainfall 1 day after 3 day after 5 day after
rainfall rainfall rainfall
a. NL-NM
Ry &

Soil water content/(cm?-cm™>)

0.40
0.35
0.30
0.25
0.20
0.15
0.10
0.05

90 90 — 90 90
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Fig.4 Spatial distribution of soil water content after rainfall 1. 3. 5 days for four types of underlying surfaces
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Fig.5 Evaporation and transpiration rate of summer maize during growth period in different hydrological years
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Fig.6 Deep drainage rate of summer maize during growth period in different hydrological years
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FFEIF5E: Hydrus-2D FEADUERAB 7 5 A0 G 5B K AR & 31K &1 i 1) S 83

IR 5.35 mm, iR 2B AL BEXTER RS N B AR
WA, 25 b, R Y A B R A R A
WIEBRE, WINZABE G 2R R T M 2%
5D BT EY A T IR AR K E, B &

B TRVAR )P 5047 FHFE K B8 25.74 mm, S BUAR % i 7R
FEEYEFHEKEN R EER K. i, EBEFENIFE
B EAT 22 A B, RERSE — U8/ 8.16 mm [ 4K H
K&

%5 AEKCEEERE BHKEPE

Table 5 Water balance in summer maize growth period in different hydrological years mm
0y i Wi i W R R 7 WS E A ALK B A K&
Year Treatment Rainfall Irrigation Evaporation Transpiration Deep drainage Water consumption Water storage
NL-NM 117.73 204.25 12.50 334.47 —21.65
L-NM 117.79 203.62 12.69 334.10 -21.28
2008 NL-M 2653 4152 80.07 230.79 6.08 316.94 —4.12
L-M 71.22 233.60 5.89 310.70 2.12
NL-NM 174.42 241.90 25.02 441.34 —27.98
L-NM 172.19 240.99 25.57 438.76 —25.40
2014 NL-M 3653 47.86 114.07 280.45 23.50 418.02 —4.66
L-M 106.51 277.62 23.26 407.39 5.97
NL-NM 145.26 242.31 34.22 421.79 15.78
L-NM 144.86 241.41 35.19 421.46 16.11
2001 NL-M 214 16.17 96.15 272.14 17.72 386.01 51.56
L-M 90.79 270.94 16.67 378.40 59.17

SR, BB R R B KR A
PREFZISE YW R o D 1 73 8 B B E T 2% 7K 1 i 03
IREM,  HRAE 4 Foft T 2 A 2 PR 5 7K ROR BAR 24 b ) e

T SI8E, AR BT ST Hydrus-2D KA, R340 7 4% g
A L-M AbH 7R R 58 2 70 108 50, 60, 70, 80 cm %%
PRI E KA B WK E PR, S&RNE 6.

%6 FREMEE LM TREEEREEMREKETE

Table 6 Water balance in field of L-M underlying surface in summer maize growth period under different plastic width

FEy BN E o i MR ERE A RESBRE R FEKE K &
Year Plastic width/cm Rainfall/mm Irrigation/mm Evaporation/mm Transpiration/mm Deep drainage/mm Water consumption/mm  Water storage/mm
50 79.96 227.21 6.59 313.76 —0.94
60 71.22 233.60 5.89 310.70 2.12
2008 70 2653 47.52 65.12 235.45 7.80 308.38 4.44
80 54.51 236.93 9.22 300.66 12.16
50 124.97 268.46 21.64 415.07 -1.71
60 106.51 277.62 23.26 407.39 597
2014 70 3653 47.86 96.97 274.60 33.57 405.13 8.23
80 82.74 274.75 39.11 396.60 16.76
50 112.20 267.54 23.74 403.47 34.10
60 90.79 270.94 26.67 388.40 49.17
2001 70 4214 16.17 84.51 272.63 28.64 385.78 51.79
80 70.80 274.89 34.62 380.31 57.26

M3 6 ml A, BEE TN, &R
R YT N B, A SRR AR ) 7 I BE B A N 10 em,
AR RV 1212 mm, LA 2014 SR 78 K B R
% FEN 50 A1 80 cm I AH % 42.23 mm, T FAIE & K.
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Effects of ridging and plastic film mulching on the water balance of
summer maize during its growth period

FU Yujuan, LI Yao, YU Haoyang, WU Jiayu, ZHANG Xudong™

( College of Water Conservancy, Shenyang Agricultural University, Shenyang 110866, China)

Abstract: Under the background that the water-saving irrigation theory is widely promoted and applied, ridging and mulching
as a common planting method are widely used in various regions. However, whether the water-saving effect of ridging and
mulching is suitable for corn production in the semi-arid region of the northwest of Liaoning is still controversial. In this paper,
a field experiment was carried out at the water-saving irrigation experimental station in Jianping County. Four types of
underlying surface treatments were set up, including flat planting without plastic film mulching (NL-NM), ridge planting
without plastic film mulching (L-NM), flat planting with plastic film mulching (NL-M), and ridge planting with plastic film
mulching (L-M). The three typical years of wet (2001), general (2014), and dry (2008) were selected from 2000 to 2022, and
the change law of water balance during the growth period of summer maize in different typical years was explored by
combining with the Hydrus-2D model, The effects of ridging and mulching on rainfall infiltration of underlying surface and
water balance of farmland during growth period were analyzed. The results showed that the R* of the simulated values and the
measured values of the four underlying surface treatments of the field test by the Hydrus-2D model were above 0.87, and the
RMSE was within 0.01. It can be seen that the simulation effect of the Hydrus-2D software on the dynamic change process of
soil moisture content after rainfall in various tillage methods was good, and it can be used to explore the change law of water
balance in the growth period of summer corn in different typical years; Ridge and film mulching can increase the water content
in the soil and the vertical infiltration rate after rainfall, and will not cause the uneven distribution of water in the soil after
infiltration stabilization due to the impermeability of the film and the change of the shape of the underlying surface; Plastic film
mulching can significantly increase the transpiration rate and reduce the evaporation rate of crops during the growth period.
After plastic film mulching, the cumulative evaporation in each typical year decreases by 52.24 mm on average, and the
cumulative transpiration increases by 31.84 mm on average; The film mulching will inhibit the deep leakage rate during the
continuous rainfall for many days, and promote the deep leakage rate after the rainfall of more than 40 mm in a single day; Film
mulching can reduce the evaporation and deep leakage during the growth period of crops, increase the transpiration, and then
reduce the water consumption of farmland during the growth period of crops, so that the average water consumption of
farmland in each typical year can be reduced by 25.74 mm. At the same time, ridging treatment can further reduce the water
consumption of farmland by 8.16 mm; In each typical year, with the increase of the width of film mulching on the underlying
surface of ridging and film mulching, the cumulative reduced evaporation during the crop growth period is greater than the
increased transpiration and water consumption, and the water consumption of farmland is gradually reduced, with a total
decrease of 13.11 mm in the dry year, 18.47 mm in the normal year, and 23.17 mm in the wet year, except that the water
storage of farmland with a film width of 50 cm in the normal year and the dry year is negative, Other simulation schemes of L-
M underlying surface have positive farmland water storage, which will not cause soil water loss during crop growth.

Keywords: evaporation; transpiration; precipitation; summer maize; Hydrus-2D; leakage of deep water; ridge-furrow with film



