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Abstract: Slope and crop growth period are the key factors affecting the soil infiltration performance of
sloping farmland, and crop growth can result in soil characteristics and root changes, which further affect the
slope infiltration process. Through artificial simulated rainfall experiments, the slopes (3°, 5°, 10° and 15°)
and 2 rainfall intensities (40 and 80 mm/h) of four slope cultivated land were designed, and the experiments
were carried out in four growth stages of millet (early jointing period, middle jointing period, early heading
period, early pustulation period) to explore the influence mechanism of slope and growth period on soil
infiltration characteristics of millet slope farmland, and combined with the infiltration model ( Horton,
Kostiakov and Philip models) to evaluate the applicability of soil moisture infiltration process in cultivated
land of millet slope. The results showed that: (1) The soil infiltration capacity decreased with the increase of
slope, and compared with the slope of 3°, the stable infiltration rate, average infiltration rate and cumulative
infiltration rate of the soil in farmland of 15° slope decreased by 30.76% ~52.38%, 21.28% ~37.50% and
22.51%~43.55%, respectively. (2) With the extension of millet growth period, soil infiltration capacity
increased significantly, and compared with the early jointing stage, the stable infiltration rate, average infiltration

rate and cumulative infiltration amount of soil in the early filling stage increased by 23.81% ~ 80.00%
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20.83% ~40.00% and 17.84 % ~54.10% , respectively, showing that the early jointing period <C the middle

jointing period < the early heading period <C the early pustulation period. (3) By fitting the measured values of

infiltration rate, the Horton model could best fit the soil infiltration process of slope farmland, and the fitting

parameters of the model had physical significance. The research results can provide a theoretical basis for increasing

rainfall infiltration, improving water use efficiency and reducing water and soil loss in sloping farmland.

Keywords: soil erosion; slope farmland; infiltration rate; slope; growth period
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#& 4 80 mm/h FI3& Horton & S E
- TR HAHm W H ER]

3° 5 10° 15° 3 5° 10° 15° 3° 5 10° 15° 3° 5 10° 15°
i 2.58 2.18 1.82 2.03 2.30 2.40 2.02 2.21 2.61 2.20 2.65 2.27 2.98 2.27 2.01 2.55
7, 0.61 0.49 0.16 0.31 0.51 0.53 0.27 0.28 0.68 0.70 0.60 0.41 0.84 0.82 0.60 0.61
k 0.13 0.11 0.07 0.13 0.09 0.09 0.07 0,10 0.08 0.10 0.11 0.10 0.11 0.10 0.08 0.11
R? 0.97 0.95 0.96 0.98 0.93 0.95 0.96 0.97 0.96 0.93 0.96 0.97 0.93 0.96 0.91 0.92




#

44 A 345 < AN ) 398 B2 FAS [5] A= 5 300 89 48 T B 3t A5 R AIE 29

& 5 Kostiakov HE IS S

e .o 40 mm/h : 80 mm/h :
a b R* a b R*
3 1.354 0.317 0.859 2.996 0.431 0.890
I 5 1.353 0.395 0.830 3.161 0.495 0.904
10 1.511 0.444 0.938 4.251 0.694 0.886
15 1.453 0.540 0.915 3.068 0.611 0.963
3 1.105 0.251 0.690 4.045 0.533 0.885
5 1.503 0.373 0.803 4.480 0.547 0.925
£ ERID ]
10 0.977 0.303 0.536 5.382 0.708 0.918
15 1.954 0.524 0.941 4.906 0.721 0.947
3 1.610 0.319 0.885 4.246 0.465 0.929
A 5 1.094 0.245 0.685 2.683 0.352 0.870
10 1.404 0.332 0.768 3.579 0.467 0.884
15 1.131 0.340 0.651 4,537 0.620 0.947
3 1.219 0.226 0.770 3.055 0.322 0.862
3 01 5 0.967 0.189 0.818 2.686 0.309 0.908
10 1.335 0.301 0.782 3.096 0.416 0.890
15 1.160 0.314 0.788 3.262 0.441 0.823
3 it T R EL AT I B FE F  ELS TAR R T

AHITTE R B AN RIS LA T SR A A B B 2
AL R AR — B R BUN ST R R g Bl A8
SEESSINHER 3 P S esp UL 7R SR /TS S
— B B BT I S R o D 1 A A
R ZE L LB I B 45 e L B B PERE L
INAR TR HE TR L A B R BT T IEA B
AEFLA I35 5 W) BSB89 R 0 T 00 i 7 I
I BT 31X 15 R R e A R T A R — 8. BRI R,
TR B R FGE B AR S A B BRI,
ELYRE SNl -3 A i e B PR B RS E B IR, X
RPN A R B SR RN, S BOK R
TSR TH D77 18] F) 5 F) 53 T KA 3 T R A0 S T O L
PRAZ AT B (A5 1 AR E A B 3R P A B
R RN B RN 785 b X B
A7 - M P I R AR B 3 ol i HE L 3 A AT A R A
BEAER I CAn 45 S BFAE LN A L N 42 55)
o RS R ] BE 08 B T L S A TR BE L
Ky AN B TSR K K .

AT A A AT ] R T RS E B LR SR A
BRI RS B A — TR AR AT L B
AT B WA SR W A B PR RE R B 4k )
W <<H P < B <R A X EE R
TAEW R E KR F R v] LA R3ESs 1 R &
5 1 S A Y ALBR AT LAY KK 38 i T 3E L I 4
SEEHE ML A BRE S . SRR L L A5 358 S Y
TREANBER FYABER L RRAS R 5
X HRAEFE R R -, XEERR IS

ST - 9 FL B A2 T R 40 A 3B BE 0T ) B i
Y PG R R . O B T E A B
RET . VEW B R T DA A A B R
Bl A 2 S A B 4 B b R AR [ 45
HEIL R AR R 25 35 VR WCER I, AT L GE Y
T bt 29 7 26— BA R R YT 4 b IR B DA R £ g
1Rl P A B S b BB A0 AT A0 A R
VR B A,

ANV S T Bk A B S RIS 25 R
7K » Horton A RIXHAF 7% [X 45 T3 Bk + 5K 5 A B sh S
ARt A ELAT B ) F . 40,80 mm/h TSR 4% 1 T
PE REC(R) MY {E 53 5128 0.909,0.950, H AR A
PLESBEA W E S BLE TR S HUER R A
BHRG) JREABHEEG O RS TR A
Bt B AR A R — B R RS R B A B R
H BB . Kostiakov #58HUL& 8 R ik 2, 1570 2L
H—E 1 R FRAE A S S BUE A AT G PR A B L
BHY BT ORNABHER i(OBTLHF K, Y
BT IH KNABHEE (OBT 0, LA 1K FERIE
BRI A B, EBEABFMNT BAANTTE LR
# . Philip 1A 8K HA — & 19 BLEE Al (H & XA
B EARA RO 2, X 5B A EE BT 4
R—F BRI A P E REC(RTE 3 AR AL
ik, H—2 b3 + 1A B o B & A1 3 iR e
ANBHR GO E L HBE R 25 F 3 - A B
RS E MR . ARWFSE R B, Horton 557 Xf
AT 3 W SUR IRV E S S SR BV
B YR S



30 K PR R

537 45

4 45

(DA 3 BE 45 B Bk b i + 3 A2 MR RE A7 7
B 225 A S R, LA BRI TR, 5 3°
FHEE, 153 B bb + 588 A B R PRI A B 3R I
ERAE B4 BN 30.76% ~52.38%,21.28% ~
37.50%,22.51%~43.55%,

() BEAR R B, 25 A2 & 100 508 35 52 i) 35 b A
BRHE, SR AR L R e e IR R S A B
B PSR K BB & 5 23.81 % ~
80.00%,20.83% ~40.00%,17.84% ~54.10% , £
SRy 3 A 3 <R P < R A <R w0 4.

(3K 3 B A BRI G 4 F Yk 1A%
T, RAMEMN KB /MR B Horton #55  Kostiakov
BRL Philip 8%, Horton % %1 1 480 & £ B 5 HoAlh 2
TR AU AR L B b, BA B 4005 2 B0 EL A W 38 3 30, %t
B F B b 4 58 ST PR A B A AR A T A
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