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AL 34 e R M LY & e i) 2.2
£ (P<0.05), 136HH 28 178 A i LA 48 e 1) 1 4
HHL

S
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R2 2 FAERSE TR EEREARNR

L ERE TSR AL R Fiokr Hyki 2 A
it (em) (mm/s) (g/kg) (g/em ) (%) (%) (%)
M 0~ 10 0.066 + 0.001Aa 32.69 £ 6.15Aa 1.29 + 0.08Aa 3.61 +1.91Aa 87.09 £ 2.35Aa 9.28 + 1.85Aa
10 ~ 20 0.037 = 0.004Ah 31.37 £ 2.67Aa 1.37 +£0.07Aa 391 +2.77Aa 85.25 + 3.68Aa 10.83 +4.71Aa
20 ~ 30 0.021 = 0.006Ac 29.81 + 5.48Aa 1.37 £ 0.06Aa 4.73 +2.60Aa 88.49 +2.28Aa 6.77 £ 2.86Aa
30 ~ 40 0.014 + 0.003Acd 25.81 £6.21Ab 1.43 £ 0.05Aa 5.96 + 3.08Aa 87.85 £ 2.81Aa 6.17 £ 3.65Aa
40 ~ 50 0.008 = 0.001Ad 19.27 + 3.06Ab 1.38 + 0.06Aa 6.61 + 1.83Aa 85.14 £ 5.11Aa 8.24 + 537Aa
CK 0~ 10 0.108 + 0.055Aa 16.89 + 5.48Ba 1.23 £ 0.06Ab 2.71 £ 0.90Ab 90.16 + 0.48Ba 7.11 £ 1.25Aa
10 ~ 20 0.093 + 0.026Bbc 14.76 + 5.02Abc 1.35 £ 0.06Aab 2.53 + 1.89Ab 88.58 £ 2.19Aa 8.87 +3.59Aa
20 ~ 30 0.051 £ 0.006Bc 12.25 + 3.56Abc 1.30 £ 0.07Aab 3.19 £ 1.68Ab 88.03 £+ 4.49Aa 8.77 +5.81Aa
30 ~ 40 0.031 = 0.007Bd 10.63 + 2.88Ahc 1.36 +£ 0.08Aab 4.50 + 2.36Aab 87.99 + 2.64Aa 751 £4.11Aa
40 ~ 50 0.022 + 0.001Ad 8.53 £2.09A¢ 1.39 +0.07Aa 6.60 + 1.83Aa 87.71 £ 2.53Aa 5.69 £2.41Aa

TE: RPEREEIME + R R ARRIRS PR AR TR EE A R ] 22 5 B35 (P<0.05) , /NG FREANTE) 7R A [l L A ) el )

P AZEF B (P<0.05); n=3,

REEE VAN ZEVE BT RN ZEVE R A 1l 34 5
MAEBREE, AWFFTEN R RAF ST i A 7 5 Bt
fEME AL, Y ERE . IR aIE
AR, A s AR S R i
Yoo 02 4 BRI RE R, el R AR,
IR FEAT TOPSIS 43 A, 45 5R WL 3, BRI A
Hi R ZE VA L R AR T 0 B2 4300k 0.41 F10.59, 3%
BB AR AR el R B R

R3 2HARMEREE TR TEAERLEREE

Rt REWE A

e N
M 0.81 0.58 0.41 2
CK 0.58 0.81 0.59 1

LK R GRS 2 B A 3BT 2 RO [ il
FECHEE T U 38w MR 0 5 -3 SR =2 TRl Y
TEHCR, W FERIE IR TKE, A
UL, 258 FhkL. By A RifE h b v o, o+
LR RAE L IROL SRR B Wk BEAE R 2 % 7 91
X AT RO A, BT A RN 8 B,
S T K XTI S A A e ) SR B R
HYCHAE . RS MRS, SN AR
i, IR S K ENT 2 BRI T UL e
PIRABSRAFM, Hoh ZBVE RS i 4R A S
JKZ (0.061 mm/s ) FHFTES Ko
— 36 —

j=1

o
e

LT
€ |

=}
5%}
L]

I I I
TRl APl AT AR bk R

KR

B8 2 AREFMEREET LIEE SRR E XK

3 e

IR BTG B 2200 . B3 T £
SRRk, fE—E R et T T
EOKRES T, AR T RIR R, BRIt
SR TR A FAZE TR A R FREE R ) TS
b, fEfF LRSS . TIPS, FEUL
FRAER) 2R, FE—E BRI L T FA
ZEAE R ARE TR VR, S B K RO A A
UG A BUROR T i iy T N ok & e AU T
H IO R it T A K S A AR 1 22 A
TR R LR, LI R ) E KR
ABIFERAF, 2V BRI AR R AR L T 2B
RSN EISR= 7 wistiil:p 22 e T 0 e 2 S S
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TAFE O ~ 10 em HHERZP . AT LI, FEFE.
U 75 ) 7 5 S5 S it B B A I (R M R i B
BHIRZ, BRICEIERE KA ZE L, (B E S
HAEZW, 55 MER, MRS T
AL T B AR, BHRE K S KRR A
T, IR B R NHE T SRR KV, B
UK PR B2 R A AR T, Ak A
RIREEATE AL, Fog 132K RO, TE oK 1E
TR Z A B EFR P, AR s 1] AR SR
() A B 2 8] 43 AT

WF9E & BLFLBRIE 16 & B 1 AR AU 4
0 SRR A B R RS . AR
5% HP 2BV AR L 8 B KR IR SIS A2 -4 At (]
BV MY 1.37 fi5o 7KAr A8 ZBAEHS T 45
+ 2K BRRR B X A A AR e R, L A
FNZBAEREIE T 1Y - e AT /N, 34 T Ak
NG LR, S A SR RS R I i A £
RO KERE L R, ZBERRELAR Mo B FLIE
AT EMA R, KU I P e LB Pk i
3, BRI Sem S, i )2 2 hl Y
IR BESHPEASEN, LR EARR AR e, 28
VERE A it 498 2 MR ERZE, 45 12K
SRR, AT BRI, £5)2 IS KOR BT
[ AR R M 2 A AN R R s, SR BHAE 281
b AL N T S R o= Y 1 DO 2 (A
Gh, BRI, MR A E KR At 25 i 1 4
(SR FEE K ERE ), SRR kR B R
T IEFLBREE A K A AR, SRR K S AE R
TBHR, ARUFTCEI, YRR T R R
B3 (P<0.05) KT EBEERAH, JF— DUl
FHRISMTAEK ST, ZBVEE R i JR) 3005
s g AN, RIE A, FEAWNAS
FARS - S T AN Gk R 0 RN kR 1
Rt LK ME s L R, 2B R
FEAC L+ A R S K T A,
b S RS R IS TR R ks, S
TR K R Z )N, W K ris s, ADF
gE iR, TR SKE . FE . Bk
WA BREMME R, WA, SHAFEDSAEY
B AR L, MR EA B ANBE KRR,
Sy IR R SR Y R R
TEIIE S, $Re BEA R A AR A
o B A IR A L & R Rk

RO —E R FARSE T R KR, FEAR TR
HNRBEAR AT N BBV R IRA H ) 3K 73 S 5 L)
LA I 2 = 8 s IR S5 IR 00
PETREAR T e HLBR & i, i UK IE 2k
2E 38

PRI, 2B B RE AR it X+ e ERE S P K
IKPARBLIEAT T — R, AT A TRl
KRGy, DTS BRA ™ S AR, A L T B — 2B A
RGeS AR I, 2B VR R R it A i —
A B TR PR DRAEASCR, , X T T AR g7k
HER I EAT et A

4 L5t

(1) ZBVEBEMERMAER G T A b 398K 3 4 rp
SATEO ~ 10 em HIEFRZZS B, I BIEFRLAR
M T2, 8K SZ M RIE
KAE IR Z 2SN A

(2) P BEFPAE A M- B ity . RSk
AR /IN T IC T AP A AR b, PG 2 T R R A X
BAK,

(3) ZBVEBE RSP T S R LI A, %
X WA Tk 3, JEM AR T e e R
B, b SR RN K SR S T R e A
RN 0.9, LZEATEMAFH, BIEE A ER
eI (0.41) R T EIERMEA N (0.59 ),
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Effects of plastic film mulching on spatial heterogeneity of soil preferential flow in ridge tillage farmland

XU Hao" ?, CHEN Xiao-bing"" >, YANG Ting” *, QIN Zi-cheng” *, LIU Si-jia> *, LIU Jun-jie> * (1. Guilin
University of Technology, Guangxi Collaborative Innovation Center for Water Pollution Control and Safety in Karst Area,
Guilin Guangxi 541004; 2. Guilin University of Technology, Guangxi Key Laboratory of Environmental Pollution Control
Theory and Technology, Guilin Guangxi 541004; 3. Guangxi Key Laboratory of Environmental Pollution Control Theory
and Technology for Science and Education Combined with Science and Technology Innovation Base, Guilin Guangxi 541004 ;
4. Guilin University of Technology, College of Environmental Science and Engineering, Guilin Guangxi 541004 )
Abstract: In order to provide scientific support for further formulating efficient water and fertilizer strategies for ridge
farming field agricultural production, combined field staining tracer experiments with indoor soil column water infiltration
experiments, and the image morphological analysis, simulated infiltration analysis, entropy weight analysis and gray system
theory analysis were applied. The spatial heterogeneity characteristics of farmland soil preferential flow under ridge film
mulching and ridge ( control ) planting measures were analyzed to clarify the spatial distribution and movement of farmland
soil preferential flow under ridge film mulching measures. The relationship between preferential flow and soil water movement
process in ridge field under the influence of film mulching measures was revealed. The results showed that under the same
external water supply conditions, the water of ridge-mulching farmland was concentrated in the 0-10 c¢m soil surface layer,
and the distribution range was gradually decreased with the increase of soil depth. The complexity of soil dyeing was increased
first and then decreased with the increase of soil depth. However, the water distribution of ridge planting farmland in the
range of 10-30 cm soil depth showed a significant finger-like preferential flow differentiation phenomenon. At the same time,
the time for the soil to reach saturation in the ridge-mulched farmland was 1.36 times that of the ridge-mulched farmland.
The average soil column outflow per unit time ( mass flow rate of 0.20 g/s ) was significantly ( P<0.05) less than that of the
ridge-mulched farmland ( mass flow rate of 0.35 g/s ), and the degree of soil preferential flow was higher. Among the soil
properties, saturated hydraulic conductivity had the greatest influence on the degree of preferential flow. Compared with ridge
planting, ridge planting could further reduce the occurrence and distribution of preferential flow in farmland soil space to a
certain extent, reduce water leakage to deep soil, and play a certain role in water storage and moisture conservation.

Key words: ridge planting; film covering; soil moisture; preferential flow; response relationship




