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T K AR 2V + K N2 % R K AR 28 e 1 A TR AL, 43 BT A B BB VA R AR SR - 83 7K S 280
PR b A SR BEE %) 0 A MR, A TR TR AL 58 LI 1 DL R A I S AR R I R 8 W B KB B R is R AR AL M A,
UL RFH | S BERCER T BRI SR B AL - HOK IR & AR SRRMB 4 Hoh RSk RIEFER 15.20% ~
17.12% , 2B N RNEFEAL R E AT 15. 38 mg/L, BEIRFEAL VR T 5. 15 mg/L, FIBFE AL A T 12. 21 mg/L, K
B SR e 2BV 6 B DR T I K IR T 3K 5 38 e i AR 2R IR/ R K I 328 B8 A5 401 38 B 4 I X 2B v 15 =0T 3K
JIE 25 16 B EoK R R, ARSI 5 25 HUR O FOR 2 MBI AR Z B AR AL S T SR AL AR A
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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
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Tab.1 Physical and chemical properties of soil

S8 1H
WL BT 1 348 % 26. 82
BRLIT 53 L % 59.25
VPR BT i 7388 % 13.93
AHHE/(grem ™) 1.08

W, BB AR SHAR Y R EEmE R, H
AR ZE 58 FE 700 mm, 5 150 mm, /N2E 5 B 400 mm,
15 200 mm, 2235 N 7K, 1T 8E 40 mm, #RFE 240 mm
VR 200 mm , ZEIEAHABIE K FLIAIEE 7 225 mm,
BAKILEAE R 10 mm, DR ZHRSEHHE Fe -
Mesh 5 FRICRIRE BRERL , DI 1 K IR #4055
A

K1 BRERIERR ZHARER
Fig. 1 Schematics of agronomic technology of corn
full film double ridge and ditch
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Tab.2 Water stress function parameters

l.am.n

S8 HBufe
PO A Sk Py/mm ~100
BEUK AR 1K KB Py /mm 950
WIREk P,y P, /mm ~5000
JAZE R Py/mm ~80 000
TBTEZMEE A ryy/ (em-d ™) 0.5
AR 1y /(em-d ") 0.1
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Fig.2 Response function of water stress
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Tab.3 Soil hydraulic characteristic parameters

S8 Bl
+ R/ mm 0 ~200
FRAEKE O,/ (em® sem ) 0.0639
IR KR 0,/ (em® -em™3) 0. 464
ZWBH o/ cm ™! 0. 004
ZIHH n 1.7363
WA KR K/ (em® -h ") 4.375
EY e 2y 0.5

2.3.2 "5

ok TR et B P 2 X (3 52996) 5%
WK . 2018 475 VY 42 2 X [ RN 2 29 533 mm, [
WEZEERIE7T—9 A, FKRFER R 2 A4 4 A
oA, ORI OCHE R E] S T R4 —S R
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Tab.4 Solute transport parameters

28 HfH
GLES 1
B 1) SR HLRE/ em 5
R REUE/ em 1

30 (1) 25 (4hI)
20( KA 0 (9hIA)

A KA F RS (e’ -d 1)
TSP TY AR (em®-d ")

PARALLNH ] SR 2 4—5 H L2018 4E445E X 52996
S W 5 A R R T AN 3 TR

Pl 3 2018 AFEZE5E X 52996 5 WL A3 A5 R pe e
Fig.3 Effective rainfall at observation point

52996 in Anding district in 2018
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Fig.4 Cloud maps of soil moisture content distribution in ridges and furrows
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Fig.5 Variation curve of soil moisture content
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Fig. 6 Three-dimensional distributions of soil seed fertilizer mass concentration in ridge
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Fig.7 Variation curves of fertilizer mass concentration
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Fig. 8 Root water uptake
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Fig.9 Changes of rainfall and schematic after rain
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Fig. 10 Schematics of rainfall and seed fertilizer

movement after rain
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Vector variations of rainwater infiltration velocity in ridge
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