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Table 1 Initial soil salt content and ion composition of the salt in the experimental field

RAERE adh €03~ HCO;  cl- SO~ ca’*  Mg®* Na' +K* R
) o (Na* +K*)
Sampling pH Total salt Cl~/S0;
; /(Ca®* +Mg**)
depth (em) (gkg™") (emol kg™")
0~5 9.77 8.61 0. 05 0.35 6.25 5.90 0.90 2.60 9.05 1.06 2.59
5~20 9.11 3.12 0.05 0.50 2.03 1. 80 0.30 0.70 3.38 1.13 3.38
20 ~40 8.83 2.31 0.03 0.43 1.47 .32 0. 40 0. 42 2.42 1. 11 2.95
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Fig. 1  Distribution of precipitation during the sunflower growing period
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Fig.2  Sketch of the plot with plastic mulching and buried straw (a) and layout of the treatments in the field (b)
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Fig.3 Distribution of soil water content during the sunflower growing period as affected by treatment

2 N EB I A 5 7K 3 % JR B J2 A BH S R e, AT B
40 ~60 cm +JZHKE H M H 60 ~100 ecm + F 5
IKREAL T ILAEFFRRZ M T AP AL BR{H 5[] A 4



66 +

50 &

¥

WRHARRZER S b ER AR, BEAKPH, +
7% i RURE B AR R K S 38 m, = K 480 B in
KURZ KBS NEMNT W L, NIk rE
#%J5 50 ~70 d B, % 4 B FE 60 ~ 80 em + )72 AP
KAy E X . dhif P+ S 4bFE 40 ~ 100 cm + 2
FAKREALT TP M S AbHl, iX EHREH T P+S
Ab I RS AR JZ DI T R A, o R 5
R b R R AR T b g i 2K R, VR Z LR K X R 2
AN AU, H Y BAEK LR Z S JE
TR MK TE A B 2 L K A AT A2 A, i
FEHGSHEX NG RKREM T H AR, AR
ARG, &0 FE 40 ~ 100 em 4 J2 57k 2 H
AR o
22 MEBEEEARTREMNIELESREN

A

Kl 4 2 A BE 2 AR W AT g S i
EEL B TUEN fEEEETN,

a +3E 4 Soil salt content(g kg™)

+ 2B Soil depth (cm)

10 20 30 40 50 60 70 80 90 100 110 120
FERIE RHL Days after sowing (d)

+ 3SR Soil salt content(g kg™)

+ 2 Soil depth (cm)
2

10 20 30 40 50 60 70 80 90 100 110 120
FEFE R EL Days after sowing (d)

T2V Soil depth (cm)

2V Soil depth (cm)

10 56
-20 206
=30 e
-40 156
=60 106
96

8.6

&6

=80 56
by

o :
-100 06

25 Ab B A HE A s A R AR R B B )2 TR
I REEAR Bt A RS 1T T

160 ~40 em F-JZ24b, 25 4b B 1Y 4 £ 30 £R 250R
AFL R EEERT R FNBCR A ES  H
P+ S Ab BRI B AF M I AR RO . K
Bf, P+ S b B AT $ = K X 0 ~ 40 em + 2 543
B TP T 5 AR ol EL A % R B Y 0 AR O o
T.PAHIS &b BEAK 18.37% .20.33% F1 1.90% , #%
FlUG P+ S Ab B AT RS s SR W R 1E T, e A1
AT HHNIEEMT 0~40 cm + 2R, £
BN ERESG 30 d B P+ S AEL O ~40 em )2
R T P S 4 A 45.46% .37.63% Al
39.67% ;7E#5 J5 50 d W 43 Bl %L TP A1 S 4b FRAK
17.89% 29.77% #1 37.22% ; 7E3& )5 110 d B4y
WA T, P A S A4t B K 14.46% . 13.90% i
19.88% ., W] WL, P +S AbFH ATy £ 22 AR R A KA
RERIREE AR T 1 &

b +3E 4 Soil salt content(g kg™)

=100 -

10 20 30 40 50 60 70 80 90 100 110 120
MG %L Days after sowing (d)

34 £ B Soil salt content(g kg™')

[=%

236

RN
S=S
oo

SOERSSRS
SoRRaaanans

gzc

NN NN

SoNwEaSan

10 20 30 40 50 60 70 80 90 100 110 120
FEFE R EL Days after sowing (d)

a.fll#kTillage (T), b. M7 FPlastic mulching (P), c FEFFEHDeep burial of straw (S), d._EJii R #%Plastic mulching with straw buried
underneath (P+S)

P4 45 Ak BLE A 0T A Y ) T £ RO A

Fig.4 Distribution of soil salt content during the crop growing period as affected by treatment
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Fig.5 Salt accumulation in the 0 ~40 cm (A) and 0 ~100 ¢cm (B) soil layers during the crop growing period as affected by treatment
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EFFECTS OF PLASTIC MULCHING ANDDEEP BURIAL OF STRAW ON DYNAMICS
OF SOIL WATER AND SALT IN MICRO-PLOT FIELD CULTIVATION

Zhao Yonggan' Li Yuyi' Hu Xiaolong® Wang Jing' Pang Huancheng'’
(1 Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences
& Key Laboratory of Non-point Source Pollution Control, Ministry of Agriculture, Beijing 100081, China)
(2 Department of Resource and Environmental, College of Agronomy, Shihezi University

& Key Laboratory of Oasis Ecological Agriculture, Xinjiang Production and Construction Corps, Shihezi, Xinjiang 832003, China)

Abstract In order to explore effects of tillage on dynamics of soil water and salt in saline-alkali soils in the Hetao Ir-
rigation District in Inner Mongolia, a micro-plot field experiment, designed to have four treatments, i. e. Treatment T
(tillage) , Treatment P ( plastic mulching) , Treatment S ( deep burial of straw) and Treatment P + S ( plastic mulching
plus straw burial) , was conducted over a whole sunflower growing period. Results show that Treatment P + S not only sig-
nificantly enhanced water storage capacity of the 0 ~40 cm soil layer, but also continuously preserve soil moisture. Soil
water content of the 0 ~40 cm soil layer was 5. 13% , 3.49% and 1.99% higher in Treatment P + S than in Treatments
T, P and S before sowing, respectively. Compared to Treatment T, P and S, Treatment P + S increased water content of
the soil layer by 5.01% , 5. 87% and 2. 70% , respectively, at the early growing period, and by 7.53% , 11.02% and
6.16% , respectively, at the medium growing period. Moreover, Treatment P + S displayed significant long-term effect of
suppressing and controlling soil salt in the soil layer. Soil salt content was 18.37% , 20.33% and 1. 90% lower in Treat-
ment P + S than Treatment T, P and S before sowing, respectively, 45.46% , 37.63% and 39.67% lower in the early
growing period, 17.89% , 29.77% and 37.22% lower in the middle growing period, and 14.46% , 13.90% and
19. 88% in the later growing period, respectively. In addition, Treatment P + S significantly reduced salt accumulation
per unit volume of soil, showing a significant effect of desalinizing the soil, particularly the plough layer. The above find-
ings suggest that Treatment P + S is an optimal option to regulate and optimize the distribution of soil water and salt, and
create a suitable soil environment for better growing of sunflower.

Key words Straw interlayer; Plastic mulching; Water-salt regulation; Salt-affected soils
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