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A 1 B AR R M X R G i 45 L SR H
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DITRE TR 04 K S 1T 4% T R HE K 38 T, B AR
NT~22 g L7, KFEPEATEEvKE R, HEK 8 ok
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Table 1 Chemical properties of the soil before irrigation and the irrigation water

. o3~ HCO; cl- S02- Ca’* Mg * Na* +K* &R
s +2 ‘ ‘
SAR Salt contents
Sample  Soil layer (em) 4
(sks™") (gks™")
+ 3 Soil 0~20 — 0. 28 6. 89 1.71 0.45 0.42 4.09 10.5 13. 84
20 ~40 — 0.31 4.28 0.74 0.16 0.20 2.68 10.5 8.36
40 ~ 60 — 0.32 3.88 1.11 0.14 0.18 2.67 1.1 8.30
60 ~80 — 0.30 3.94 0. 69 0.17 0.18 2.46 9.9 7.74
80 ~ 100 — 0.31 4.21 0.73 0.19 0.22 2.55 9.4 8.22
WK
0.08 0.40 7.99 0.72 0.20 0.53 2.24 18.7 12.15

Irrigation water

1) 5if ;g L~ Unit;g L~
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FH one-way ANOVA #4777 2243 ¥, 2% F Duncan ¥
BEATAEA - B 5y 22 S W E AT 2 AL
KMl 1R sigma plot 12. 5 AR AF AT VR

2 4 R

2.1 RiKEKEBRFTRAKKBLTEDIKEERS
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&2 S 3 AF i /K 45 vk I R b 7 56 5 00 IR
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Fig. 2 Dynamics of soil salts in the upper soil layer (0 ~20 cm) under freezing saline water irrigation and precipitation from 2006 to 2008
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i, F[A] Note; MI, Freezing saline water irrigation + Mulching after infiltration; SI, Freezing saline water irrigation + Mulching when sowing; NI;
Freezing saline water irrigation + Non-mulching when sowing; AN, Non-freezing saline water irrigation + Mulching in autumn; CK, Non-freezing
saline water irrigation + Non-mulching. The same below
3 N[ B V) 7 A 3 ) K A = B A

Fig. 3 Seasonal dynamics of the soil water in the treatments of different mulching time treatments
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Fig. 4  Accumulation of soil salts after freezing saline water irrigation
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L) = HE k0 & & 4 il i B s R 1409 R 10.5
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Dynamics of soil salt in the different mulching time treatments

R2 ImiIGTESSHETEER

Table 2 Analysis of soil salt balance in 1 m soil profile

09-09-01 09-10-01

KbFE Treatment S, (kg hm ~?) S, (kg hm %) Sy (kg hm ™) Sp (kg hm %) AS (kg hm %) E (%)
AN 0 127 000 59 000 102.0 68 000 53.5
MI 21 900 173 000 53 000 123.0 142 000 72.9
ST 21 900 165 000 73 000 62.0 114 000 59.9
NI 21 900 154 000 85 000 14. 8 91 000 51.7
CK 0 193 000 107 000 0 86 000 44.6

http : //pedologica. issas. ac. cn



6 =

DILAE R 2 DR B A RS N ) x5 Vi Ay UK A2 B8 1 5

1209

2.5 FEAMEEENHIEETHO~40 cm L
SRBIEEKBEM
K3 RRAEBET W0 ~40 em + AR Y
A4l . M b B8 B AE 4% 25 B 00 90 3 3h B R AT,
kA AN 4T W SIUNI 1 CK ¥ B 25 T 46
F T R B ME (4 g kg ™' ) " 3t 5 B4 Ak AR 46

R AT R 22 50 AR AR B SR ORUOR A T R
T MI Ab 3 43 51 K 63.78% i1 3 200 kg hm
AN fib B A R A7 R K 45 VKCHE TBE L (LR A6 1 T SR A
SRIKF 59. 63% , FF = ik 2 600 kg hm 7, HiAth
T RS R, R, H R
Ay,

x3 AEAREEELENO0~40cm HIESHE MENHERNF2

Table 3  The soil salt contents of 0 ~40 cm soil layer, cotton emergence ratio and seed cotton yield in different mulching time treatments

338 & Eh i Soil salt content (g kg™')
s % Fifi =
. S e
Eg bl R MR R Emergence ratio Seed cotton yield
Treatment Growing Anthesis and boll Harvest o _2
Sowing stage (%) (kg hm™7)
stage opening stage stage
AN 4.5d 4.6¢ 4. 1c 5.4b 59.63a 2 600b
MI 3.2c¢ 4.5¢ 3.5¢ 5.6b 63.78a 3 200a
ST 8.6b 9.4b 3.2¢ 5.9b 49.63b 1 600c¢
NI 8.0b 9.8b 6. 4b 8.9a 23.33¢ 380d
CK 12. 8a 11.5a 7.4a 9.2a 0.99¢ Oe

L2 A K 2 KK AR TR M A
L O 52, B 0 7 o8
IO AR 07 i 5 ELAE 24 K 45 vk o
(A I, B LI 45 2 B (0 ~ 40 em)
R O, IR O P

M

3 e

it
J 7K &5 DK Tk 2 I I T X - 4k B Ak AR
KGR 0 AT R it . H D R R K 45 vk
VRAIR A AR AT — 2 A BIURIOK AR OK 33 5 43 7K Y
AN LR A — BRI VR E AT Sk
TEWE 5, b 3 Rl K UK 2 2 Rl AL, R OK B R R
SAR S5 AR 1) B VK 2 1 il Ak 32 37 R AIG L 53X 5 0 ) =
PR 25 SR AR — 50 BRI A R O 10
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EFFECT OF TIMING OF PLASTIC FILM MULCHING ON WATER
AND SALT MOVEMENTS IN COASTAL SALINE
SOIL UNDER FREEZING SALINE WATER IRRIGATION

Guo Kai'?  Zhang Xiumei' Liu Xiaojing'’
(1 Key Laboratory of Agricultural Water Resources, Center for Agricultural Resources Research, Institute of Genetics and Developmental Biology,
Chinese Academy of Sciences, Shijiazhuang 050021, China)
(2 University of Chinese Academy of Sciences, Beijing 100049 , China)

Abstract A three-year field experiment was carried out to explore effects of timing of plastic film mulching and
freezing saline water irrigation (FSWI) on salt and water dynamics in coastal saline soil and cotton growth. The experi-
ment was designed to have five treatments, that is, mulching after ice melt percolation ( MI) , mulching after sowing with
FSWI (SI), no mulching with FSWI ( NI), mulching in autumn without FSWI ( AN) and no mulching without FSWI
(CK). Results show that in the plot with FSWI, ice melt decreased salt content and soil adsorption ratio (SAR) in the
surface frozen soil layer gradually from 12. 15 g . 'and 18.7 10 0. 03 g L. "' and 1. 07, respectively. During the three years
of FSWI, the soil salt content in the surface soil layer decreased year by year according to the measurement at the same
time period. In 2006, 2007 and 2008, the soil salt content in the top soil (0 ~20 cm) before FSWI was 19.8, 15. 4 and
12.4 g kg™ ', respectively. In the plots after freezing saline water irrigation, all the water and salt from irrigation and large
number of water and salt from soil was leached to the soil layer below 1m. Soil salts came back quickly after the melt per-
colated down the profile. So mulching 9 days after melt percolation would obtained a better effect of preserving soil water
and inhibiting return of soil salt. The effect of Treatment MI was the best, and so was its effect on seed germination rate
and seed cotton yield, which was 63.78% and 3 200 kg hm *, respectively. The treatment was followed by Treatments
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AN, SI, NI and CK, in effect. After the three years of FSWI, Treatment AN also obtained a high germination rate of
59.63% and a high yield of 2 600 kg hm ~* in the fourth year though when there was no freezing saline water irrigation.
While in the plots of no mulching or later mulching, no ideal yield was obtained even though they received FSWI in all the
three consecutive years.

Key words Freezing saline water irrigation; Timing of mulching; Soil water and salt dynamics
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