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Water and Fertilizer Transport Law and Root Response of Maize in
Full-film Double Furrows Based on HYDRUS —2D/3D

DENG Huan DAI Fei SHI Ruijie WANG Feng SONG Xuefeng ZHAO Wuyun
(College of Mechanical and Electrical Engineering, Gansu Agricultural University, Lanzhou 730070, China)

Abstract; In order to study the law of soil water and fertilizer transport under the corn full film double
ridge planting mode in northwest arid area, the HYDRUS — 2D/3D model was used to numerically
simulate the law of soil water and fertilizer transport and root response of corn full film double ridge
planting mode in Dingxi City, Gansu Province, the distribution law of soil water content and seed
fertilizer concentration in the ridge under the full film double ridge planting mode was analyzed, and
observation points at reasonable sowing depths were set to characterize the interaction law of soil water
content, nitrogen phosphorus and migration of potassium, water and fertilizer. The simulation results
showed that the circular lateral infiltration of soil water and fertilizer occurred at the infiltration holes and
seed holes of full film double ridge and furrow, in which the fluctuation range of soil moisture content was
15.20% ~17.12% , the concentration value of nitrogen fertilizer transformation in the ridge and furrow
tended to be 15.38 mg/L, the concentration value of phosphorus fertilizer transformation tended to be
5.15 mg/L, and the concentration value of potassium fertilizer transformation tended to be 12. 21 mg/L.
Water and fertilizer were mainly concentrated in the ridge and furrow, which ensured the water and
fertilizer demand at the seedling stage. The simulation of root water uptake and water and fertilizer
transport showed that the soil water and fertilizer conditions under the full film double ridge and ditch
mode met the needs of maize seedling emergence. The research model and results would provide a
theoretical basis for the optimization and improvement of maize full film double ridge and furrow
agronomic technology.

Key words: corn full film double ridge and ditch; HYDRUS —2D/3D; soil water and fertilizer transport

W e H ). 2022 -06 -02 &8l H 3] . 2022 - 08 — 15

E£WMAB: MK A KB EESL T H (52065005 ,51775115)  H ol 4 28 th 3 4F 2 4 51 H (20JR10RA560 ) | o [ 1 1 Ji5 Bl 2 2 4 5 [
(2021M700741) FiH it 48 A SRR 3£ 435 H (20JRSRA029)

EZ /A : XBA(1997—) , 5 i+-2E , 25 F 05 d0 5 X PR 4 B AR RS 5E , E-mail : 1755288015@ qq. com

BESEE: W R(1987—) B I, 4, FENFVEACRE X B - BAE RS, E-mail : daifei@ gsau. edu. cn



T2

K 4. FTF HYDRUS —2D/3D [ T K 4 XU ZE ¥ /K R 38 B R 55 AR 28 ) 101

0 5

R 7 T 3% v 0 b X, 2 Y () TR 5% AR
Al X, BT 20 2K Ak d R B A A AN Y I 4
Yo HRT,EFPE A 5 AR L SR O BT HE ) A
UZEE VAR BRI 5 26 W] 45 3k 1) 28 A
G b S 3 ) 7 R EL AT % B0 1 e 38 ™ AF T Rk, PR AT
TE TG A6 52 06 TR B S BT o 366 B B K I B 0
XTEKARK KT K- m B A W8 AR EER, R
HAE A 358 vp 1 B AR B A X 4 B U2 ) 9 4 AR R )
T TS AR ML 4 A S R LAk SRS B
BT S 9

AL B 58 KB s B R k) — A EE 2
Tk, ENAM AR 223 15 B T HYDRUS #5 AU 7% - 1
IKERE R R HEAT TR AT SE, HIBA %7 & T
HYDRUS — 2D #55 %I 5% i~ 3 3 5% 140 T A W) A 1
B SR S W oF T 44 S ) 1 5% ) s MARIEM. 2500 3
HYDRUS — 1D #5481 5¢ J& 57 3 9L 65 77 F J 4 [X 1
RIS 1 A 0 22 ) F AR B A 5 8 S e 4 S T
HYDRUS — 2D #ff 58 AL % )25 75 3 0 s K B8 T i
K B B A A B w2 g T
HYDRUS — 1D 5 5 £ 8 5 3T £ 3¢ 35 4% W K £ 18
B B 410 3 T HYDRUS — 1D A5 70 45 00 3 i 16
BT RKERE R, 80 5 A A 06 5 o ok
BB KRR & R R . ER 4 2% 5 R HYDRUS
AP 5 R R4, (H DUAE 2 500 52 AL A —
o Jr — A A T e A A 6 R T O S A e
PG AT IR SE, Tk MR B KRR IRER
R, LR St T 4 X 28 T % K IR B #% 3
A B BTl 9T o A SRR X H R M X R [
oK A OB ZE Y 1 A A B 5L, 25 T HYDRUS - 2D/
3D AR 3 et R B A B A AR A A - K A A
R, 18 s 4 S XL 28 3 £ 38 oK R o 04 i A% L
i, LI Sy 4 T X 28 9 BT 3 A0 4 R BF 5 I il
e AL BT SR 2 22 R .

1 REFHESIEIT
1.1 R XER

FE PG T XA T H R 4 B, #F AR 1,19 x
10° hm®, R/, 6 " E . MW EEETE
7—9 H T & 2 420 mm, 78 % & 1 526 mm, 4F
SRR 6. 3°C K F IR =, S LR Y FAAE T SR AR
WP IX o EHELIAASER) A F IR S
et RS 17,

1.2 £BEWZARERRSRBIEIT
TR L S H S0 S DL IR ) A S

il

F1 TEBEAMR

Tab.1 Physical and chemical properties of soil
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Fig.4 Cloud maps of soil moisture content distribution in ridges and furrows
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