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Characteristics of groundwater evaporation and water-salt transport
in saline soil under different opening ratios of film
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Abstract: The indoor simulating experiment of evaporation was carried out in soil columns to observe the behaviors
of groundwater evaporation and water-salt movement in saline soil in shallow water-table zone under different opening ra-
tios of film. The results showed that film mulching could significantly inhibit the groundwater evaporation and reduce the
salt accumulation on the soil surface compared with no plastic mulching. Under the condition of 3.24% , 9.97% and
20.27% opening ratios, the accumulated groundwater evaporation was reduced by 79.87% , 74.17% and 77.93% re-
spectively, and the conductivity of soil solution was reduced by 33.18% , 22.70% , and 25.57 % respectively, in con-
trast with the control at the end of the ten days. Therefore, the influence of mulching to groundwater evaporation was
more obvious than to salt accumulation. Among these three opening ratios, the treatment of 9.97% caused relatively high
salt accumulation on the soil surface and large groundwater evaporation. The moisture content in soil profile kept relative-
ly stable, but the groundwater evaporation intensity decreased with the increase of time for different opening ratios, which
could be attributed to that the salt crusts in soil surface were developed in the initial evaporation phase and they in return
inhibited the water evaporation. The effect of opening ratios on salt movement was different for various ions, in which,
the accumulation of C1~ was influenced more remarkably by opening ratios than that of Na* and SO,*~ .
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Table 1  Particle size of the experimental soil

INTBORLAR R RORL 5 i/ %

j;ﬁ%iﬂ%"é Content of particles smaller than the following size Median size  Effective size
o1l sort
3.0 mm 1.0mm O0.5mm 0.25mm O0.1mm 0.05mm 0.01 mm 0.005 mm 0.001 mm Ds Dy
PN
*bﬁi%j: 100 99.8 99.4 96.5 66.7 47.5 36.0 27.5 12.5 0.065 0.001
Silty loam
®2 IR LFEREEFHEM
Table 2 Chemical character and ion composition of the experimental soil
R B AT lon/ (mg'1.7) R BRI
Soil sort Conductivity pH Sali ‘.] lassificati Sali . tion d
1 o - me 1 siiication mization 2oTe
oil so S(pus-em=1) Na* 30,2 aline soil classificatio alinization degree
KL SAALY BRI 1 ARt

Silty loam 1093 8.2 656.6

170.05 330.41

Chloride and sulfate soil Severe salinization
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Fig.2 Change of groundwater evaporation intensity

under different opening ratios

Hi & 1 AT, SRR AR B, BT K 2 kA AR
W VR T, ELREZE A Dy i A SE A, A AR
FHBCRAEIIE . 28K, & BT LR AT
RRNE K 52 R i RS R iR
Ja ), BB K7 KRN AT A AR /T
Ko X T AFBIEOT FLAR Y 158, R 3 R — R

TR & TR (RS TE)AS [R]) < PR L3RR, r s it i) ]
e, (H5 8 A B, BRI AL 50k 3.24% |
9.97% F1 20.27 % 1 1 v K BRARZE K 1 43 s/
T 79.87% 74.19% F177.93% , 0] LI, ALK
20.27% ) BFUE K ZE K m/NTHALEN 9.97% 1)
SR KR R, PR R SR B R AT
FEALEA 20.27% () T EAEZE W1, 38 R T AR
R ZE Y RIN L 7e R, 3h e )i ok JCBH Y
TWKFER XA 2 T IS EIESE , 5 R
IKFER G H BT o % 55 B AP FL 2R 45N
GO0, B SR ER A FR IS (HX K428 &
il VE FHASBA &

S Al TN ) N | N s A s ¢ 2/
) ISR ) FFL BRI, B X 7K 43 78 & (4
VR FH R (R h i 5 e 1 ke i, 2T AL
I — BT, R BRI 2 B v K
(WE— 278 K AR TFFL R BRI gk 28 & i
I/ ST HE R
2.2 AREBEEFILENLEINEAS DB

KRR ITFEIR ARG IR S KRR, B3
7R B AR AS[R) BE ETF LR 5 T ) i 5 7K i
AR ARG B

M 3 ATLAE Y, 2428 R g5, 38 5 /K e b
2R BESEINITZEWEI0, ZE4EE 50 em b, K
BRI K= (0.48 em®rem™3) o ANFEIITFFLER K
T, IS KR AR AR X /N 33X 5 bR K R
Bk, R RIE M TRER KA K.

5 7K & Water content/(ecm’ * ¢cm™)

0.25 0.30 0.35 0.40 0.45 0.50
0 T T T T )

Z Depth/cm
o =
(=) (=}

I3
5%
[=1

®E
&~
f=1

—— ¥ 1+ No covering

- —O—JF 4L #% Opening ratio 3.24%
—0O— JF 4L % Opening ratio 9.97%
—a— JI f.# Opening ratio 20.27%

w
(=1

3 BARERNAREBEAILXLFIESKEEN
Fig.3  Changes of water content in soil profile

under different opening ratios
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Fig.4  Changes of conductivity in soil profile

under different opening ratios
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Fig.6  Changes of concentration of Cl~ in soil profile

under different opening ratios
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profile under different opening ratios
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