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Note: T1 and T2 indicate the treatment of homogeneous soil, T3 and T4
indicate the treatment of straw interlayer buried, respectively.
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Fig.1 Variation of wetting front with time for different
treatments

2.1.2 FAFRREN BBANSEN "

HE 2 050, & AR R B R R I ] 4E
K 2@, RS R 2 A7 B BB T KA
BE . NNBIFAE 400 min Z2A47 I e 3
ERELL LT EREE) , &L ERANB R
A AR A —3, I E SR K. UA
BOKRBENIG G, T3 M1 T4 KA ST IR ] N )
RRANBREBE D, —HRFNBEFEN
0.21 mm/min /M £ 0.06 mm/min, B BA%F T1 Al
T2 +H: (0.20 mm/min) , HLEM, FEFEEZEK
AFAE A PR T I () RRINIB D, s 1E
o UYANBIKRAERZCL S LEF e, T3 Al
T4 L AEAEBALIN [R] 4 I SRS SR ACH E , N8
R REEEAY, HAB#EE WY RACT T1 A T2
T,
2.2 TEMIRESHIEE =X HIEA LSRN
2.2.1 RAFIRELWIEE ZAT AL RN H R

FH I 3 T4, fEBLRURR 2 R A — B s
N (Eg=5mm/d) , &4k HZ kG W B
2. ATUAE W, FEAFRRZE 0T 0H 2 BRI A
RS 2 45 G IS 35 AR RO B B (25 X

P o A T M S 5 L eI K28R, (HHZSURA
WFSHTIRZ W e EZ5 R DI 30d !, FEFTRG)Z45 &
MR G (T4) (AR REE I AT T Al AT, 28K
5 1 RIS H 28k o KRR R I LU CE, Eo)
U 5.41%, HAEH 2 RJGtisBfa e 280k, MK
ZORANEIROR RS ;. NIRRT R0 T3 -+
FEFEZERCER 1 R E, /B 10.32%, HZAGREZH
KT T4 HAFE, 765 3 RGhBkiez&k, WiEHE
IKZERRSES T4 TAEH B2 R N THUIE o5
(1 T2 14, BT HIEEEEL:, KO EBEE )
TEM T SRR R, SEOLEZAS 1 RN E, /B
A T1.48%, {H ML LFE 55 T2 BT BELRR 2 A bk 55
TR EEAER, PIILAES 2 RINHE, /B M2
27.16%, UL RBHIGERs TL LA R,
TIEEENEL, RS KA MR E IR, 1E7%
AT 3d 1 E, [EgBI7E T0%LA -, {H T 8RR E™
T, HRIBIER T P, P2
BT, JLHZR WIS, 55 30 RINE, /Eo PSR
14.25%, 751 T HA AT

35

30

P YN
Accumulative infiltration/mm

20 Kb Treatment
15 -a-T1
——T2
10 —=T3
5 ——T4
1 1 1 1 1 1
0 1 000 2000 3000 4000 5000 6 000

[ 1) Time/min

W TL AW TR A T2 ¥ 5t s 55 A0 3 T3 AAEFTER
O s AT T4 NFSFTRRZ 45 G i i 5 b B, TR,

Note: T1, T2, T3 and T4 indicate the treatment with homogeneous soil and
non-mulch, homogeneous soil and plastic mulch, straw interlayer buried,
and combination of plastic mulch and straw interlayer buried, respectively.
The same as below.
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Fig.2 Variation of cumulative infiltration with time for
different treatments
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Fig.4 Variation of cumulative evaporation with time for
different treatments
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Fig.5 Soil water content on profiles with evaporation time for different treatments
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Fig.6  Soil salt content on profiles with evaporation time for different treatments
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Reducing evaporation from phreatic water and soil resalinization by
using straw interlayer and plastic mulch

Zhao Yonggan, Wang Jing, Li Yuyi, Pang Huancheng™
(Institute of Agricultural Resource and Regional Planning, Chinese Academy of Agricultural Sciences, Key Laboratory of Non-point
Source Pollution Control, Ministry of Agriculture, Beijing 100081, China)

Abstract: Soil salinization severely restricts sustainable agricultural development in the Hetao Irrigation Distract
in Inner Mongolia of China. Furthermore, insufficient drainage and over irrigation have aggravated the
development of salinization of soil in this area. As such, people are forced to use better and more effective
approaches for soil and water management in saline fields to increase crop productivity. The positive effect of
both burial of straw interlayer and plastic mulch on the soil infiltration and/or evaporation has been reported, but
there is a paucity of information on the effect of combined straw interlayer with plastic mulch, particularly its
influence mechanism. With the aim of revealing the beneficial effects of straw interlayer and plastic mulch on
water storage and salt control, a laboratory simulation experiment was conducted to study the processes of soil
water infiltration and evaporation with the shallow groundwater table, as well as the distribution and
transportation of soil water and salt. In the infiltration process, two treatments were designed, including
homogenous soil as a control and straw interlayer buried at 40 cm depth. In the consequent process of water
evaporation, plastic mulch and non-mulch practices were added respectively based on the previous treatments.
The results showed that the straw interlayer buried treatments not only reduced the water infiltration rate and
advanced the wetting velocity, but also induced the instability of the wetting front, i.e., the appearance of the
preferential flow in the infiltration process. On the other hand, the straw interlayer buried treatments dramatically
reduced the groundwater evaporation, and decreased the cumulative evaporation by 75.07%~95.42% during the
successive evaporation of 30 days, when compared with the levels of control. In addition, the burial of straw
interlayer altered the distribution and transportation of soil water and salt in soil profile. The soil water content in
the straw interlayer imposed treatments at the top soil layers was increased while salt content was decreased in the
infiltration process, compared to the corresponding ones without the straw interlayer treatments due mainly to the
promoted solute leaching efficiency. Primarily, the soil capillary being cut off by the straw interlayer thereby salts
up in the straw interlayer buried treatments was controlled, and blocked in the deeper soil layers during the
evaporation process. Throughout the experiment, plastic mulch also had an effect of retaining soil moisture and
preventing salt accumulating to the surface soil layer. However, the potential effect of mulched with plastic film
only on controlling salt accumulation was not as significant as the straw interlayer buried only did. Moreover, the
combination of straw interlayer and plastic mulch treatment performed better to prevent water evaporation and
salts built-up in the soil than either non-mulch, or the individual use of straw interlayer or plastic mulch. Therefore,
a combined straw interlayer and plastic mulch would provide a better edaphic environment for crop growth in
agricultural production. The results of this study provide a reference for salt control and water conversation, as
well as field management practices in an arid area and saline field.

Key words: straw, infiltration, evaporation, plastic mulch, water and salt transportation
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