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Effect of combined frozen saline water irrigation and soil amendment on
coastal saline land reclamation

CHENG Wen-Juan', PAN Jie', XIAO Hui', LU Wen-Long®, WANG Li-Yan'

(1. Tianjin Institute of Agricultural Resources and Environment, Tianjin 300192, China; 2. Tianjin Academy of
Agricultural Sciences, Tianjin 300192, China)

Abstract Frozen saline water irrigation (FSWI) in winter is a kind of irrigation that utilizes natural cold conditions and abundant
saline water. Natural melting of frozen brackish water separates salt from soil via salt water leaching that leaves behind fresh water,
leading to saline soil desalinization. In accordance with water desalinization via freezing and thawing of saline water, a field experi-
ment was conducted to study the principle of water and salt transfer following FSWI and soil amendment application. The results
showed that FSWI in winter reduced rhizosphere soil salinity. The amount of irrigation water was positively correlated with soil
moisture. FSWI caused soil alkalization in initial stage of saline water ice melt, although this trend gradually weakened with ice melt
under different treatments. Application of phosphogypsum decreased soil HCO; content, increased soil SOAZf and Ca" contents, and
effectively reduced ratios of Cl” and Na' in total salt content. With increasing phosphogypsum application rate, rhizosphere soil pH
decreased while soil water retention capacity increased (7 500 kg-hm™ phosphogypsum > 4 500 kg-hm™ phosphogypsum). High
FSWI along with phosphogypsum application enhanced the growth of Chinese tamarisk. The best treatment combination was FSWI
in winter at 1 350 m*hm™ saline water + 7 500 kg-hm™ phosphogypsum. Combined FSWI and phosphogypsum application im-
proved coastal saline land reclamation efficiency. It also amended soil alkalization induced by FSWI and provided favorable condi-
tions for early seed germination and plants growth.
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Table 1  Soil salt content and pH of the experimental field

Soil layer (cm) 0~10 10~20 20~40 40~60 60~80
Saltcontent(g-kg’]) 0.479 0337 0.341 0.353

pH 8.29 8.45 8.48 8.45 8.48

0.339
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Table 2 Soil ion composition of the experimental field

Ion CO¥ HCO; CI° SOF Ca* Mg®* Na* K'

Content

B — 0.079 1.749 0.732 0.277 0.169 1.080 0.052
(gkg )

1.2

, 0°C (2010 1
12 ) b 2
10£0.14 gL', pH 7.80 2010 3 17 , 4
2
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Fig. 1 Changes of soil water contents with soil depth on March 12 (a) and April 7 (b) under different treatments
CK: ( ); T1: 1350 m*hm ™2 ; T2: 1350 m*hm™> +4 500 kg-hm > ; T3: 1350 m* hm™>

+7 500 kg-hm™ ;

freezing-irrigation without phosphogypsum; T2: 1 350 m*-hm™

T4: 1 800 m*-hm™

CK: No irrigation without phosphogypsum; T1: 1 350 m®-hm™ saline water

-2

saline water freezing-irrigation with 4 500 kg-hm ~ phosphogypsum; T3: 1 350

m®-hm™? saline water freezing-irrigation with 7 500 kg-hm™ phosphogypsum; T4: 1 800 m*-hm™ saline water freezing-irrigation. The same below.
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Fig. 2 EC changes with soil depth on March 12 (a), April 7 (b) and May 12 (c) under different treatments
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Table 3  Effect of application of phosphogypsum on ion composition of soil under frozen saline water irrigation gkg™
( - ) + + 2+ 2+ - 2- = 2—
K N C M Cl
Time (month-day)  Treatment 2 2 & S0; HCO; €Os
03-12 T1 0.003 6a 0.173 3a 0.038 3b 0.029 8a 0.323 3a 0.108 7b 0.007 2a —
T2 0.003 8a 0.170 Oa 0.077 2ab 0.039 2a 0.361 3a 0.168 6a 0.006 7ab —
T3 0.004 8a 0.164 0a 0.118 4a 0.043 7a 0.352 3a 0.199 3a 0.006 3b —
06-13 T1 0.004 6a 0.277 8a 0.071 7b 0.068 0a 0.651 2a 0.155 9b 0.006 1a —
T2 0.004 6a 0.266 0a 0.098 0b 0.071 4a 0.630 Oa 0.175 7ab 0.005 7ab —
T3 0.005 8a 0.275 Sa 0.175 6a 0.085 2a 0.687 la 0.212 7a 0.005 3b —
— LSD P<0.05 . “—” mean undetectable. Different small

letters in the

T3

1.77%

, T2

,pH

same time of one column mean significant difference at P<0.05.
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Fig. 3 Change of pH in the surface coastal saline soil under
different treatments
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phosphogypsum application on growth of Chinese tamarisk , 2007: 28-29
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