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Table 1 Basic properties of the soil used in the experiment

EEpd AL
. £ EER IR A
+- 45 Available Available
Total salt pH Organic matte Total nitrogen
Soil . . . phosphorus potassium
(gke™) (gkg™) (gkg') -1 -1
(gke™) (gke™)
L 4
6.4 8.56 6.70 0.47 3.28 144.0

(WRIE#H R L) ©

(DCoastal saline soils ( Aqui-Orthic Halosols )
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K2 SRR AT 7 o6 5 2 CRY H 28 K Rl I 1] 228 1
Fig. 2 Temporal variation of daily soil water evaporation relative

to treatment
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Fig. 3 Temporal variation of cumulative soil water evaporation

relative to treatment
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Fig. 4 Effects of the treatments on salt content in the soil
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Table 2 Correlation between cumulative evaporation and accumulated salt content in the soil

BHE KRG BRG R
Cumulative evaporation Accumulated salt content
(mm) (gkg™)
PR L& Pearson #15&YE Pearson correlation 1 0.848%*
Cumulative G2 (W) Significance ( bilateral ) 0.033
evaporation s 1 g B The sum of square and fork product 481.1 120.8
W75 2% Covariance 96.22 24.16
N 6 6
FRE Pearson HI3¢H Pearson correlation 0.848% 1
Accumulated salt 5P (XU Significance ( bilateral ) 0.033
content 07 5 XA The sum of square and fork product 120.8 42.18
52 Covariance 24.16 8.436
N 6 6
T £E0.05/KF F B E M Note: Significant correlation at 0.05 level
3 W B TR RSB, WS T KRS R

AR A T FA, A FOOUZ 7 55 A8 A Wi 1
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W Z A2 2 1), MRISOR R . R EETORLAN
AR EE LGS —RE R E MBS ER R, N
KAz sh Pt — SR, WK T i i E 4
EhRZEH ., EBET40 cmkbEERHFFRZ,
FEAFRR )2 AKALB S 2, 76 -+ )2 FRS A1 IR 2 A fDE
B CFLBR2E SR P, Ui T R A
SEPE, PR T R B R N SR RE T B LR
ST MBS KB BB, TBR T T

SFEFE, I T R SRR, REIR T R
(I A Kk a, )2 KR O B, IR
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O, 2RO B PR L R R
Wy, FEfrE S, $huifb BgesE & max lRAL, Rl
BRI, ZE R m B, YR
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Preliminary Study on Effect of Straw Mulching and Incorporation on Water and
Salt Movement in Salinized Soil

WANG Manhua CHEN Weifeng' SONG Xiliang LI Xianhong HU Qin  DENG Cong
( College of Resources and Environment, Shangdong Agicultural University, Tai’an, Shandong 271018, China )

Abstract [Objective] Soil salinization is the major cause of reduction of agricultural production
in Dongying of Shandong Province, China, where shallow groundwater table, high evaporation and low
precipitation cause soil salt to move upwards and accumulate on the surface soil of farmlands, so that yields
of the crops therein are often quite low. In the study, an indoor simulation experiment was carried out using
soil columns to explore effect of the farming practice of simultaneous straw mulching and straw incorporation
on soil water evaporation, salt movement and soil water and salt distribution in farmland, in an attempt to
provide a theoretical basis for amelioration and utilization of the coastal saline soil in Dongying. [ Method]
The in-lab simulation experiment was designed to have six treatment i.e. T1 ( Straw mulching ) , T2 ( Straw
incorporation into the 35 ~ 40 c¢m soil layer ) , T3 ( With the ratio of straw in mulching and incorporation set

1:1), T4 ( With the ratio set at 2 : 1) , T5 ( With the ratio set at 1 : 2) and CK ( No straw mulching
or incorporation ) . Soil water evaporation and soil salt content was monitored during the experiment. [ Result]
It was found that: (1) The treatments varied sharply in effect on daily soil water evaporation and exhibited

an order of T4 < T5 < T3 < T1 < T2 < CK. Under the same atmospheric condition, either mulching or
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incorporation or both reduced cumulative soil water evaporation and Treatment T4 was the most obvious in the
effect, cutting the cumulative evaporation by 76.13% as compared with CK by retarding the upward movement
of soil water from the bottom soil layer, thus greatly reducing soil water loss. The evaporation inhibition rate
of Treatment T4 reached 65.89%, being the highest among those of the treatments, so the treatment was
the best in the experiment in inhibiting soil water loss through evaporation; (2 ) During the phase of water
leaching and infiltration in the experiment, the treatments also varied significantly in effect on salt leaching.
Treatment T3 was the best, with the soil desalination rate in the 0 ~ 40cm soil layer reaching up to 14.83%,
while all the other treatments, except Treatment T2, were also found higher than CK in soil desalinization
rate. During the phase of of water evaporation, all the treatments were found to have salt accumulated on
the surface by a varying degree, and Treatment T4 treatment was the lowest in soil resalinization rate, and
much lower than CK; (3 ) Treatments T3, T4 and T5 were obviously higher than Treatments T1 and T2 in
effect of inhibiting soil water evaporation and soil resalinization, with Treatment T4 in particular; and (4 )
Correlation analysis of cumulative soil water evaporation and cumulative soil salt accumulation shows that the
two were positively related, that is, the higher the cumulative soil water evaporation, the higher the soil salt
accumulation. [ Conclusion] Through the in-lab simulation experiment, it is found that the practice of either
mulching or incorporation or both can inhibite soil water evaporation and soil resalinization to a varying extent
and the practice of mulching and incorporating straw simultaneously at a ratio of 2 : 1 in quantity is the best in
controlling soil water evaporation and soil resalinization, so it is a good option for amelioration of salt-affected
soils.

Key words Straw; Surface mulching; In-depth incorporation; Mulching coupled with incorporation;

Evaporation; Salt
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