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Abstract

The simulated rainfall experiment was carried out in the area of the northern foot of Yin Mountain
in Inner Mongolia; the accumulation effect of different modes of plastic mulching under different
simulated rainfall of rainwater was studied. The results show that: the catchments effect of full
plastic mulching is the best, and for the sandy loam, the moisture storage of full plastic mulching
increases by 1.09% - 4% than control treatments; for clay loam, compared with treatment ,the
moisture storage of full plastic mulching increases by 2.26% - 8.46%. When the rainfall intensity is
20 mm-h-1 and rainfall in gully with plastic mulching reaches 20 mm, catchments effect is signifi-
cantly lower. Because of the effect of evaporation-inhibiting and water conservation of FPRFM, the
limited rainfall is concentrated in gully area, which plays a role in moisture storage and moisture
conservation.
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SREN: ZELBENENS R, EXFSL, ZESR KL R KK ERFE1.09%~4%:;
PR, BESERTUKE X RAE K ER2.26%~8.46%. FEEFEEN20 mm-h-17]H#
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1. 5I8

P25 547 19 L b b R A O B R TR B, 95440 70~80 k. FEMEANMOTHIH R, R AR G
SRR AR 2 — . ZX BT B RX, MK R AT 400 mm, KSR IX 7E 250~300 mm
21, JEHASE 200 mm. ERKEE R FEZ, HRAER 23 A7, GHRH A R B A
KA KBRS RARBE R, MR W Tk, SRS B E AU 92.5% [1]. Wi AR 47 4 A
SR P 7K 2 L A A A L

Fx FIR R, gl BN RO T RIS SRR, IR SR X 1 — KA, 3
REMTRER . WO O KR AT FORIE[2]-[4]. ZBR8 s B HR s (e T tE 22, i 4 L 2
JG, TEVIPUSEAIRAR . BT 2R R PR T TR AT N K B A, AT T A R R 2K
F[5]. ZMATE AR AR BT B FROR O AR P SE B 3T T 00, (E LRSS AR (K MU T
/b, ASCAEA NS RAEAOI RS A, B TSR R T B, AT EB T R R K R E R
BHFC, LA AR AR X Bl SR R S R S fE 6]
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2. IRXBR BRI 77 5E
2.1 REXER

TR T 2014 429 HAE NS0 B Ll A6 s A AR 3 IX AR b3 4 52 ot BF b £ & R 22 0 sz 56 vk (G 1) 3R 4T
ZIX MY 1576 m, ZAETHKE 350 mm A4, FFKE 1850 mm, ZETHSE 2.7°C, TR 110
d, MBI N, HELIES L Kt AT, KSR, TERIEE DRE. mH%E
B

22. MIRF*

2.2.1. W&t

e LSRRI R AR, BT AN E IR S B, W3 M. O FE(CK): fL5F
fE: @ ZAEF-EME(LB): EHHEET 75 cm, JE/E 0.08 mm, JofcZE, REHH T2 LA, B RRF
JESTHI 50 cm A4y, 2B 25 cm, JEEER 50 cm; @ EIEAEBL(LQ): EHMLAETE 75 cm, BEJE 0.08 mm, g
L, SRGHHT 2 AR, 28 25 cm.

RE/PX AN I mx2m, BAERE N 4 mm. 8 mm. 12 mm. 16 mm 1 20 mm FER L, %
3ANELE, it 45 NNIX . i BT K 0 i H A0 FE R IR FE i K S, kN X 49 SR EGE
— AR R, BRI A2 U TR RISV 2 IR 50 em, FREAT N B8, SREHA
[ AR ) e b AT B, BCEIREE Dy 50 em A4 BRI 3T 0 I (1 om x 1 em)id y€. HidE, &3
L) Rk g EIE RIS A, EREEREIR, 4 PVC Bi7KREAR (50 cm %E, 500 cm K, 1cm JE)
PN+,

N AU WY 2% K FH P8 223 s A B PR A =) AR 7~ B 5 20 QYJY-501 PR ASAILES « Wik Fulljet
GW RNk, 23 m N4 m, GRABEM AR ZI 0 1 m x 2 m, BEIIISIE > 75%, [ 37k 7 mmh 2,
AN A K IR T TIF 6 — H KIS S 2 A SR S LR 50 B AR R, vl O 1 AR R 38 Y0 Dl 15~200 mm-hts
AR VR 4 ST 58 FE A 20 mmeh ™, BRI DB 435004 12 min, 24 min, 36 min. 48 min 1 60 min.

2.2.2. MEW B K F5E

TEFE A S 5 d BEAT TS KENE, S/KER M LRI R, 2B A 2B R 4 IR I A A
NZEMIIE R, BUAVRE A 0~10 cm, 10~20 cm, 20~30 cm, 30~40 cm, 40~50 cm. i /N [X 4 F &4 R i
77 I 28K B R i G N ZE IR S B R F n R SE

W =hx pxb%x10

X WK EmMm); h AEEERE (cm): p HERAE (gom™®): b% A 3K 5 & H /4

B AW A FEK G AR B 2 & KR 2 & (mm), R RS P9I B 18] (1) B4 7K & (mm) .

PR (%) = (AW, — AWy ) /R x100%
BN (%) = (AW, — AWy ) /AW, x100%

3. BZREHh
3.1. ARIGERAKSTET

M TATEVE B2V IR AR L, B BB T S 10550 0~50 om (1 3Rk & & L
B m, HEERERLQ) > BIEEEIE(LB) > LG-FE(CK). ML TV, TR h F o
BN BESBEZMRKYERR, SORELA K ER SRR E R, AR RS, oYL,



Table 1. The change of the moisture storage for different dispose soil after the rain
7 1. BEREAELETIEIKETK

FEA0L B TN 2 /mm
o Fok RS A
+ 15 A 4 8 12 16 20
S A kK E
mme ok omE PokdE MR RokE MR Uk MR RokR i
/mm /mm /mm /mm /mm /mm /mm /mm /mm /mm
LQ 83.2 2.0 85.7 45 86.8 5.6 88.4 7.2 89.1 7.9
Vbt LB 81.2 82.9 17 84.6 3.4 86.0 48 87.1 5.9 88.0 6.8
CK 82.3 11 83.5 23 84.4 32 85.0 38 87.0 5.8
LQ 76.9 36 80.0 6.5 85.0 11.7 87.2 13.9 87.4 14.1
bicps LB 73.3 76.6 33 78.2 4.9 82.1 8.8 84.5 11.2 85.4 12.1
CK 75.2 19 77.0 37 79.5 6.2 80.4 71 81.2 79

ZEVE A /K I N 2.0 mm~7.9 mm, LU HEARER I K B3R i 1.09%~4%; ZE1E =78 R /K S i
N 1.7 mm~6.8 mm, LRI A K B AR 0.73%~2.47%. X THIE L, BIEEEHEEKENE N 3.6
mm~14.1 mm, X IR AL FE (I K B4R v 2.26%~8.46%; ZE{E KB I K B E A 1.9 mm~7.9 mm, ELXf
HEALBE ) /K E 42 15 1.86%~5.10%.

ML, 12 A, AR R T SRR E) 20 mm B, KT YbE AR R, 2B A A 2R R
T8 I~ 398K B P A AR JEE S /N, U5 B B R R S Ol 20 mm-h T RTR R, 2RV 7 AL PR AT
HIAF] 20 mm J5, SEWNACR N, JERRET IO BT 22 E S WOKMER, F5E AW EETE, N
()R

3.2. FEEEA N TR RBRS T

TERAL R R AR, AN [F) 2 77 3 QI B R P R AT T E . 1 2 T, BT I R fdiybage 1
B4 78 AL G AR K B BN 0.9~3.4 mm, RAE N 105%~27.5%;: Rt nE N
36.21%~95.65%; ZE1E V-7 ML G PRI K S SN 0.6~2.1 mm, 7PN 5%~15%, &858
N 17.24%~55.26% . A L BE LB IERA R FAELKEEEH N 1.7-6.8 mm, F=HRAEN
31%~45.83%, & IHIGMIZ A 75.68%~95.77%; ZEAE 70 Wi f% G- FAE N /K EIE RN 1.4~4.2 mm, =i
RN 15%~35%, &M NN 75.68%~95.77%. n] WL.ZE 76 Irf gt 20 W SE B K IEH, A2
VEA AR T 2B TR

3.3. Z{E2EMKSBZSSIHT

T AR EE N RO 0, DLDAZEAE A 16 mm (RS IN &ovBl, 34T LK sh& 0 dr.
Vel 3~6 AT, XTYbIE AR UL, BRI, B REIE N, 0~30 cm T3S K E A MU R, {HAE 30~50
em L2, R BLE K ER B S . X TR kU, 78 0~20 em LS K &AM ED, 7£ 20~30
em B2, IS /KER RS, 78 30~50 cm LI E/KEA MR, 77 WybgE LDl 30~40 cm 2K
I LT, il B[R] A8 88K 43 2 ) ) AR R iE 8 . TR LA 20~30 om il ST, BB ) A% 4k 438K
oyl B N E R . KRR AR SR K B AR LRI, BT e RRI R IR, 1S
TR IK A BUR B ORFFE — N EUNTE L, HARCIE W I 51



Table 2. The runoff efficiency of simulated rainfall under different modes of plastic mulch(0~50 cm)

%% 2. A REIBEA N R FEM AR (0~50 cm)

N Wt Hite
PBIETT 3 AL P4 R H/mm — —
PAREI% 1% PR I% 1%
4 22.50 81.82 42.50 89.47
8 27.50 95.65 35.00 75.68
LR 12 20.00 75.00 45.83 88.71
16 21.25 89.47 42.50 95.77
20 10.50 36.21 31.00 78.48
4 15.00 54.55 35.00 73.68
8 13.75 47.83 15.00 32.43
JEAE TR IR 12 13.33 50.00 21.67 41.94
16 13.13 55.26 25.63 57.75
20 5.00 17.24 21.00 53.16
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Figure 1. The changing magnitude of moisture storage increment in
clay loam
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Figure 2. The changing magnitude of moisture storage increment in
sandy loam
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Figure 3. The soil water movement of ridge planting mem-
brane in sandy loam
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Figure 4. The soil water movement of ridge planting mem-

brane in clay loam
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Figure 5. The soil water movement of conventional flat-tillage

in sandy loam
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Figure 6. The soil water movement of conventional flat-tillage
in clay loam
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ARG T, AR R (280 RS, 15 NS SE BRIt /K AN FE I 25 _E 0 RORRI, K
PR R K PRI R T AR 1 SR TR AR (7] DR 2 B 7 R £ A 4 A T L i
KA — AN b, K P B, R B A T, 2R AN FEE R K 2 0~50 cm
TPk B R B TR RE DRt R SR ACR, HE A A
RN 0~10 cm T3S K R[8]. (EARRAME T, MERMAETRE T 2N, BRI KRRk
FEFRZ—, MBS LK TR, BIREIEKS . 8T FEK0]. ERIELR
BT, KGR0 X B R B RO R R, BT A A T K 4 R e ST, TR
TR AR A L5, BT R B K b L 10].

5. &

1) WEWRBERKE, BIELEB(LQ) > BIEHEI(LB) > L4 TE(CK), HxITibiEt, BIE2E
IR BT B AL B ) 7K R g 1 1.09%~4%; 2B A 78 e 7K e LT AR B A I /K By 0.73%~2.47% . X T
KL, ZBAE TR /K & LU AR BRI /K S 4 5 2.26%~8.46%; 2B -7 BT 7K B2 LUk HE A B (1
KERE 1.86%~5.10%.

2) fEFERIHRE A 20 mmh T ETHR N, BB IEAL AR RN A S 20 mm 5, SRR RO R BRI .

3) A H BRI Pl N 45 A 7 i A ORI FH T B AR T, HIZE R B S I ORIB Th ARG, A PR PR RO 4R
HHTEVA N FIE X, BB MOAIRIIER . B B E SR AR N, PA MR E&KE, RENS
7 I LU AT DX SRR K, AT (2 3 12 DX SR A R A B P R R

E&WE

WSROI “ FAERL SRR T SR RURTE” (20150218); [H 2 “+ 1" B SCH#I0
b 52 X B i RO EAE AR 5 7R 78 7 (2012BAD09B02) ;P4 58 AL B3R R 3t H « 2
AR X A R OB BOR BT T 5 R7E 7 (CXJJ2013N10).
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