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Abstract: To clarify effects of straw fragments on soil water infiltration characteristics and water con-
tent distribution in the soil in furrow irrigation, a series of experiments are carried out in laboratory by

using maize leaf and straw fragments with different sizes, proportions and depths buried. In addition,
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the wetting front movement of soil water in different treatments is simulated with the software of

HYDRUS -2D. The results show that soil water infiltration rate is decreased in the cases with maize
leaf fragments, but increased in the cases with maize straw fragments significantly. For the cases with
maize straw fragments, the soil vertical infiltration distance is increased if the fragments are buried in a
depth of 10 —15 cm, and the vertical distance of 18% soil water content contours is greater than that if
the fragments are buried in 5 — 10 cm depth. In the cases with maize leaf fragments, the horizontal dis-
tance of 18% soil water content contours is increased when the fragments are buried in 10 — 15 ¢m
depth compared with 5 —10 cm depth. In the case that the soil is blended with 3% maize leaves in 10
—15 c¢m depth, the maximum soil water content can be as high as 21% , and the vertical infiltration
distance is the shortest. This implies that in this treatment the water movement in the vertical direction
has been obstructed effectively and the water content in the soil above the buried layer is increased si-
multaneously. Meanwhile, the error of wetting front movement between experiment and simulation of
HYDRUS - 2D is less than 3% , suggesting the software demonstrate the behavior of wetting front
movement accurately.
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Fig.2  Soil infiltration rate curves in different treatments

2.2 ARELEXREEEEHZ
2.2.1 B4

B3 8 9 AR FE AT IR I s 2 h
25, b i 2 E e ORI ], B0 ming k1430
R IR KB B EE B TR LA
O RILERG AL FE 1% X5 ~ 10 1 1% X10 ~ 15
MBI B AR KV 2 B I B, e A B IR HE) T
Rk E /N (5,10],(10,15] em, CK; AbHE 1% Y5
~10 F1 1% Y10 ~ 15 " #17%(5,10] em ¥ 7K F
e ] 1z B B B R TR (10,15 ] em (17, i B LR
(10,157 cm X {3 e (132 B 3] 17— % 1 L 1
FH A0 3% X5 ~ 10 F1 3% X10 ~ 15 =, #3 (10,
157] em [T FK T8 B BE 25 14 R FHLR (5,10
em [ 40 B 3% X10 ~ 15 (1) 7K -1 3 6] 32 % B 253
A AL R R 5 Ab B 3% Y10 ~ 15 v HOK iz
FERE B B K T2 mis B iE 55, H s A B i el
F A ARG B IZ A BT K S 7R B 5 ] |
MBI VE R FACE 710 B, @ R A AL A
R ARG ABVEN, TEAL I 1% ,3% X5 ~ 10
F 1% ,3% X10 ~ 15 1 {7 F 75 JKHF PR (10,15 ]
em [ KIK 3 ia # B 2 W] R K FHEVR (5,10] em
(1. @ WFE 1% ,3% Y5 ~10 1 1% ,3% Y10 ~15 %}

TR I AN B 1 B AR A 2] 1% ,3% X5 ~ 10
1% ,3% X10 ~ 15 18] & ; kb3 1% ,3% Y5 ~ 10
1% ,3% Y10 ~15 X +- K i B 3Ry — &
P BELARE L R BH K i e KGR RE A A BE 1+
BOK M m A E, Hp A3 3% Y10 ~ 15 X + 4
KB B BRI 1% Y10 ~15 B2,

WL B B iR B ) E 2R © 4b 3
1% Y5 ~10 1 1% Y10 ~ 15 ", i FHIR B il 5%
N R AL B 3R R K {75 K A ] L
HoKyia 8 54 AP R @ 1% B F KR/
SIRBE TR (HEER(10,15] em) B, 8035 114
WK 3 m AB BT, Rl F 7K 43 i A% (10,15 ] cm
2P, DT T 2 e A 1) A B 53 % 1 K/
SIRBHEZE L (PR (5,10] cm) B, 15 474
2 5@ FAMFNE A R 15 I R HOK 39 1
RHai LW E - MES, EHYIRE)Z 54+
JEZ IR T HHEK o A8 2878 T, % B 1 is
oy Az s, A Kﬁlﬂﬁii%uﬁu&azﬂéﬂf 35
KIS Y RUR T SR X HHEK s B A T —
p AT

IRIGAE R U] BRI R EORORB AT
THOKIFIEREZIR B Y H B WAL R I
IR 2 8 N E 520

o9 L



HEREDUDE T 7741t

54534 &

l/em

l/em

l/em

21620 24 28 32 36 VR .

12,16 20 24 28 32 36 0§,

12,16 20 24 28 32 36

(a) 2l 1 (b) 1%X5~10 () 1%X10~15
l/em l/em l/em
0,48 12 16 20 24 28 33 36 0,48 12 16 20 24 28 3 36 0,48, 1216 20 24 28 33 36

T

(d) 1%Y5~10

l/em
12,16 20 24 28 3 36 0,48

() 1%Y10~15

l/em
1216 20 24 28 33 36 0,48

(f) 3%X5~10

l/em
‘ ‘1‘2‘ 1‘6‘ %0 24 2‘8 3‘2 ‘3‘6

(2) 3%Y10~15

(h) 1%Y5~10

(i) 3%X10~15

B3 A[EIAE R i s % il £k

Fig.3 Wetting front movement curves in different treatments
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Tab.2 Soil water characteristic parameters for
different soil types
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it 0.008 1 0.324 3 0.012 1.57 0. 040
1% F K0 0.009 7 0.3343 0.010 1.59 0. 050
1% Aot 0.009 6 0.316 4 0. 009 1.62 0. 047
3% FoKnf 0.0115 0.356 4 0. 007 1.57 0.051
3% EoKts 0.011 4 0.3328 0. 008 1.63 0. 048
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Tab.3 Comparison of experimental and predicted wetting
front distances in different treatments

. T[] B HE B KB

h,/cm h/cm o/ % 1,/ cm l/cm /%
1 26. 00 26.0 0 25.34 25.0 1.36
2 26.76 27.0 0.89 29.50 30.0 1.67
3 30. 80 30.3 1.65 26.52 27.0 1.78
4 28. 10 28.4 1.05 25.62 25.7 0.31
5 25.72 25.3 1. 66 26.91 27.0 0.33
6 25.65 25.5 0.59 28.41 28.7 1.01
7 29. 46 29.6 0.47 34.28 35.0 2.05
8 29. 04 29.5 1.56 28. 15 29.0 2.93
9 23.96 23.5 1.96 28.54 28.1 1.57
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Fig.4  Soil water content contours in different treatments
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