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Effects of Drip Irrigation with Saline Water on Cotton Yield, Soil Physical and Chemical Properties, and Soil
N,O Emission

ZHANG Wen, ZHOU Guang—wei, MIN Wei, MA Li—juan, HOU Zhen—an”

(Department of Resources and Environmental Science, Shihezi University, Shihezi 832003, China )

Abstract: This field study was conducted to investigate the effects of irrigation water salinity and N application rates on cotton yield, soil
physical and chemical properties, and soil N,O emission. The experiment included three levels of irrigation water salinity:0.35, 4.61, and
8.14 dS-m™, referred as fresh water, brackish water, and saline water, respectively. The N application rates were 0 and 360 kg -hm=(a
commonly used rate by local farmers ). In the first year of the study, cotton yields were highest in the brackish water treatment, 6.50% high—
er than in the fresh water treatment and 22.46% higher than in the saline water treatment. In the subsequent years, cotton yields decreased
with increasing irrigation water salinity. As irrigation water salinity increased, soil moisture, soil salinity, and soil NHi—N concentrations in—
creased significantly, but soil pH, organic matter contents, total N concentrations, and NO3;-N concentrations decreased. Irrigation with ei—
ther brackish or saline water significantly reduced activities of soil nitrate reductase and nitrite reductase, whereas applying N fertilizer pro—
moted their activities. Soil N,O emission was significantly decreased by irrigation with salt—containing water. On the contrary, it was in—
creased by N application. Soil N,O emission was correlated positively with soil organic matter, NHi-N, NO;—N, nitrate reductase activity,
and nitrite reductase activity, but negatively with soil moisture. Soil pH, soil salinity, and total soil N had no significant effects on N,O emis—
sions.
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Table 1 Chemical characteristics of irrigation water used in this study

TEIE /KR B Water salinity (EC)/

B Ton concentration/meq- L™

pH HAMI L SAR

dSem™ Na* Ca* Mg HCO; cr SO%
0.35 752 0.16 0.33 0.22 244 118 0.98 2.46 0.73
461 7.18 6.74 0.33 25.52 27.50 118 1.07 52.57 0.83
8.04 7.09 8.91 033 43.04 45.50 1.18 1.15 88.00 0.83
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Table 2 Effects of irrigation water salinity and N application on cotton yields

KbFH Treatment HiAEF= & Cotton yields/kg+ hm™
JEZUEE N rate  #EBEKER B Water salinity 2009 4% 2010 4 2011 4% 2012 4 2013 4F
NO FW 3948d 4688b 4619bc 4382¢ 4613c¢
BW 4252¢ 4675b 4313c¢ 3683d 4160d
SW 3139 3232d 3810d 3266d 3403e
N360 FW 5732b 5392a 5323a 7497a 6927a
BW 5031c 5511a 4882b 5336b 5809b
SW 4059cd 4388c¢ 4288¢ 4296¢ 4936¢
Wi 224347 (F (i ) Two—way ANOVA(F value)
B /KERE Water salinity 119.60% 124.84 % 32,89k 79.57 %5 70.06%
Jiti%& & Nitrogen rate 213,33 143330 39.00%#* 184.89%% 27547
AL HAEA Interaction 0.67ns 3.19ns 0.49ns 18.90%#* 4.86*

T [R5 EOR 5 A R B RN A B 22 57 0% 5% BEKF. R,

Note : Values followed by different letters within a column are significantly different at 5% level. The same below.

£ 3 FE4AMIE 0~20 cm TIEELEER

Table 3 Selected physical and chemical properties of s0il(0~20 ¢cm depth ) in different treatments

Wi N rate  #EBE/KEREE Water salinity 57K+ Water content/%  pH S ECs/dSs m™ HHLUE OM/g-kg! 4% Total N/g-kg™!
NO FW 16.99d 7.85a 0.24f 15.53¢d 0.66ab
BW 17.84b 7.71b 0.80d 14.74de 0.65b
SW 18.87a 7.64he 1.38b 14.52¢ 0.65b
N360 FW 15.04e 7.79 0.32¢ 17.61a 0.67a
BW 17.45¢ 7.68b 1.05¢ 16.44b 0.67a
SW 17.96b 7.60c 1.42a 16.10be 0.65b
PIEZE 501 (F {5 ) Two-way ANOVA(F value)
MR K ER B Water salinity 222 .54%%% 39.65%** 17068%** 11.01%* 6.70%*
Jifi & Nitrogen rate 130.42%%#%* 5.65%%* 618.46%** 60.44%%* 9.52%*
A2 H AEFH Interaction 23.26%%** 0.28ns 172.01%#%%* 0.43ns 1.97ns
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Figure 1 Effects of irrigation water salinity and N application on soil NO;—N(a) and NH;-N(b) concentrations
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Figure 2 Effects of irrigation water salinity and N application on soil nitrate reductase (a ) and nitrite reductase(bh ) activity
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Figure 3 Effects of irrigation water salinity and N application on

soil N,O emissions
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Table 4 Correlations between soil N,O emission and soil properties
SWC pH ECs OM TN NH:-N NO;-N NR NiR N,O
SWC 1
pH ~0.64% 1
ECis 0.82%* —-0.92%%* 1
oM -0.28 0.16 -0.32 1
TN 0.36 -0.30 0.28 -0.51* 1
NH;-N 0.08 -0.62%* 0.46 0.41 —-0.08 1
NO;-N -0.62%%* 0.03 -0.29 0.78%#%* -0.36 0.32 1
NR -0.90%%* 0.69%+%* —0.85%* 0.65%* 0.74%%* -0.27 0.59* 1
NiR —0.98%%* 0.64+%* —0.81%%* 0.74%%* 0.89%%* -0.20 0.617+%* 0.87%+%* 1
N0 —0.73%%* 0.15 -0.26 0.98%*%* 0.49 0.55% 0.87#%* 0.56%* 0.65%* 1

1 :SWC 355 /K ECys FL 556 OM AT ML TN 4% ; NR A A Ji il ; NiR IV iR id B i

Note: SWC, soil water content; ECys, electrical conductivity ; OM, organic matter; TN, total nitrogen; NR , nitrate reductase ; NiR , nitrite reductase.
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