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Effect of halophytes on improving saline-sodic soil of cotton
field with drip irrigation under plastic film

ZHANG Yan-chao, SHI Wen-juan,MA Yuan
(State Key Laboratory Base of Eco-Hydraulic Engineering in Arid Area, Xi’ an University of Technology,
Xi’ an, Shaanxi 710048, China)

Abstract; We investigated the effects of intercropping system of alfalfa( I ), cumin( Il ), and suaeda( I )
with cotton on improving saline-sodic soil with drip irrigation under plastic film.The results showed that the inter-
cropping of halophytes in the saline-sodic cotton fields improved waterholding and slowed salt accumulation in the
cotton growth period. The peak soil moisture content maintained in the top 40 c¢m layer. The intercropping with alfal-
fa( I ) and cumin( I ) improved water holding capacity by 29.80% and 14.49% , respectively, in the top 40 cm
zone compared to the control. Intercropping with alfalfa and cumin had considerable effect on reducing salt accumu-
lation in soil with rates of restraining salt of 125% and 70.38% , respectively, in the top 40 cm soil. The growth pa-
rameters of cottons such as plant height, stem diameter, and dry matter, with intercropping halophytes were also im-
proved. The cotton yield in the field with alfalfa and cumin also increased by 10.45% and 7.74% compared with
control. Thus, intercropping of halophytes in cotton field with drip irrigation under plastic film is an effective meas-
ure in improving saline-sodic soil and different halophytes can have different effects. The results of this study con-
cluded that the intercropping cumin and alfalfa with cotton is an effective biological way to improve saline-sodic soil.

Keywords : drip irrigation under plastic film; cotton; halophytes ;ratio of desalinization; growth characteristics
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Fig.2 Vertical distribution of average soil moisture content in below and between the plastic film during cotton growth period
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Table 1  Soil moisture content and water retention rate at different soil depths under various treatments

0~40 cm 0~100 cm

k B K &
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Treatment . . Water retention rate . . Water retention rate
Average soil moisture Average soil moisture
opilsE
XT.M’E( CK.) 9.88 0 9.20 0
No intercropping
llﬂ{/ﬁgﬁ(. L) - 12.83 29.80 11.73 27.54
Intercropping with alfalfa
IEM/E&%(‘ I . 11.31 14.49 10.43 13.35
Intercropping with cumin
IETH/EWJ‘\%(. ) 10.94 10.75 10.05 9.26
Intercropping with suaeda
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Fig.3  Vertical distribution of average soil salinity below and between the plastic film during cotton growth period
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Table 2 The effect of desalinization under different treatments in the top 40 cm soil layer

fbs IR GREE N AFHIA LS LR PR EROEE ki IS
Initial soil salinity The final soil salinity Salt accumulation Relative desalinization Ratio of
Treat t
reatme
reatmen /(g kg™ /(g kg™ amount/ (g - kg™") amount/ (g - kg™") desalinization/ %
apiicE
.XTMVE . 1.74 5.42 3.68 0 0
No intercropping
IETJT/EEE 4.37 3.45 -0.92 4.6 125
Intercropping with alfalfa
I R
IEﬂT’E]’ﬁI,:‘\ . 3.03 4.12 1.09 2.59 70.38
Intercropping with cumin
IEH{/EWI% 6.21 8.26 2.05 1.63 44.29
Intercropping with suaeda
R3 AELIE0~100 cm TEHPEEZIR
Table 3  The effect of desalinization under different treatments in the top 100 em soil layer
2 i A Eh Bl
s migasm PR R st HXH e
Treatment Initial soil salinity <alinit Salt accumulation Relative desalinization Ratio of
reatmen /(e ke S ke ) amount/ (g - kg™ ) amount/(g - kg™')  desalinization/%
apilcH
.XTM’E . 1.27 3.65 2.38 0 0
No intercropping
IETM/EEE 3.13 2.36 -0.77 3.15 132.35
Intercropping with alfalfa
| R
IETJ.{/EﬂL.M . 2.15 2.77 0.62 1.76 73.95
Intercropping with cumin
i i 4.30 5.34 1.04 1.34 56.30

Intercropping with suaeda
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Table 4 The cotton yield and WUE under different treatments

IR % PR " . IR AR
FRRT R mihs RMER s foka O IRE
Ab ¥ . Average boll . . . . T Water use
Mean single boll Total plants in Cotton yield  Relative change Evapotranspiration .
Treatment ioht number a row/ B /(kg - hm™2) rate/% /m efficiency
e /(A - BT & /(kg - m™)
Xt IR
. . 5.732 6.21 122 4435.74 0 454.21 0.976
No intercropping
IEHT/EEZE 5.808 6.45 125 4779.17 7.74% 491.44 0.972
Intercropping with alfalfa
SR
ﬁ(i..\ljﬂ? . 5.888 6.45 126 4899.10 10.45% 485.7 1.008
Intercropping with cumin
i i 5.809 6.38 124 4691.04 5.76% 527.68 0.889

Intercropping with suaeda
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