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Salt distribution and cotton growth characteristics of saline-alkali
cotton field under surface-subsurface relay drip irrigation

ZHANG Yi, HE Zijian, SHI Haolei, QI Chen, CAO Hongxia, LI Zhijun
(College of Water Conservancy and Architectural Engineering, Northwest A&F University, Key Laboratory of Agricultural
Soil and Water Engineering in Arid and Semiarid Areas of Ministry of Education, Yangling, Shaanxi 712100, China)

Abstract; Surface-subsurface relay drip irrigation is a new water-saving and salt-controlling technology which
combines the advantages of surface drip irrigation and subsurface drip irrigation, but there are still few researches
on it. In response to the issue of how to optimize the water allocation effect of surface drip irrigation and subsurface
drip irrigation in surface-subsurface relay drip irrigation, five treatments were set up: 100% surface drip irrigation
(W1), 75% surface drip irrigation+25% subsurface drip irrigation (W2) , 50% surface drip irrigation+50% sub-
surface drip irrigation (W3) , 25% surface drip irrigation+75% subsurface drip irrigation (W4) , and 100% sub-
surface drip irrigation (W5). The effects of surface-subsurface relay drip irrigation with single surface drip irrigation
and single subsurface drip irrigation under different water allocation on soil water and salt distribution and cotton
yield in saline alkali cotton fields were compared. The results showed that: (1) W3 treatment had the most uniform
distribution of soil moisture content in the root zone, while the dry area was the smallest. (2) The narrow row area
of W4 treatment had the largest washing range and the most significant desalination effect. (3) The total dry matter
mass and seed cotton yield during the boll opening period of cotton under the W3 treatment reached the highest lev-
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el, with 112.66 g and 9 147 kg - hm™>, respectively. The total dry matter mass during the boll opening period in-
creased by 11.3% and 19.1% compared with W1 and W5 treatments, respectively, and the seed cotton yield in-
creased by 14.1% and 11.9% compared with W1 and W5 treatments, respectively. Under the surface-subsurface re-
lay drip irrigation treatment, the soil moisture content was significantly improved, and a relay effect was observed
during the leaching of soil salt. The leaching area and effectiveness were both increased. Compared with single sur-
face drip irrigation and single subsurface drip irrigation, the dry matter quality of cotton under surface-subsurface
relay drip irrigation significantly increased, and the yield significantly improved. The research showed that there was
a good synergy between surface drip irrigation and subsurface drip irrigation. The 50% surface drip irrigation +50%
subsurface drip irrigation was a better mode to regulate the water and salt distribution in saline alkali cotton fields,

improve cotton yield and water use efficiency and provide theoretical support for the development of new water-sav-

ing irrigation technology in alkali soil.

Keywords: cotton; drip irrigation; water allocation; water and salt distribution
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Table 1  Irrigation scheduling
HE(A-H) WAL
Date (m—d) Irrigation volume/mm
04-25 70
06-11 176
06-18 28
06-25 30
07-02 152
07-09 21
07-16 35
07-23 31
07-30 148
08-06 29
08-13 32
08-20 17
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Fig.2 Moisture content of 0~ 100 cm soil

layer at the beginning of growth period
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Fig.4 Salt content of 0~ 100 c¢m soil layer at the beginning of growth stage
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Table 2 Dry matter quality of cotton at batting stage under different treatments

B i £ At i #H ® oSy
Treatment Root/g Stem/g Leat/g Flower/g Bud/g Boll/g Overall/g
W1 5.41a 22.57ab 15.67ab 60.03bc 101.23b
w2 5.29a 23.17ab 16.56ab 65.25a 110.27a
w3 5.74a 25.10a 17.69a 0.77 1.63 61.57ab 112.66a
W4 5.27a 26.09a 17.62a 0.21 61.54ab 110.56a
W5 4.83a 19.10b 13.00b 56.63¢ 94.62b

T : PPN Rl ING SRR R IR IR R e AN [ ab B H] 22 5 .35 (P<0.05) , Tl

Note : Different lowercase letters in the figure indicate that the index has significant difference among different treatments ( P<0.05). The same below.
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Table 3 Cotton yield under different treatments

hE ﬁ‘i’f@ﬁ BRRES R A KPR ik

Treatment Single boll Boll number Seed cotton
weight/g per plant yield/ (kg + hm™2)

Wi 5.45h 7.05b 8018¢

w2 5.61a 7.68ab 8992ab

w3 5.67a 7.73ab 9147a

W4 5.39b 7.63ab 8605b

W5 5.39h 7.27ab 8177c
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