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Effect of saline drip irrigation to soil water and salt distribution
and cotton yield in Northern Shandong Plain
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Abstract: The Northern Shandong Plain is an important production base for food, cotton and oil in Shandong
Province. The rational using micro salt water and saline water is an urgent issue. Through the field experiment with small
plots, taking the fresh water drip irrigation as the control group, set up the treatments with different saline water drip irri-
gation, research the impacts of saline drip irrigation to soil water and salt distribution and cotton yield under the condition
of full film mulching. The results showed that: The emergence irrigation can be significantly reduced the soil EC value in
main root zone of cotton with the reduction rate between 26.8% to 29.0% . The saline drip irrigation can reduce the ab-
sorption of soil moisture by cotton, the mainly effected soil layers between 40 to 100 cm. The more of the irrigation water
saline degree, the greater impact will be. Compared with the fresh water drip irrigation, drip supplemental irrigation with
salinity less than 6 g+L.~" has no significant effect to cotton yield. While drip irrigation with the salinity of 8 gL' can
significantly reduce the cotton yield in the less precipitation years. From the accumulation of soil salt, the drip irrigation

using the salinity less than 6 g+ L', does not cause the salt accumulation in main root zone of cotton, through the leach-
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ing soil salt by the Yellow River water and precipitation in summer. This research results can provide the scientific basis

for using the saline water in Northern Shandong Plain.

Keywords: saline drip irrigation; full film mulching; dynamics of water and salt; cotton yield
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Table 1  The basic chemical properties of experimental soil

R /em R A S/ (mge kg™ ") RS R/ (mg-kg™!) AN H/ (mg-kg™") EC”
Soil depth Alkali-hydrolyzable N Available P Available K pH /(dS*m~1)

0~20 46.8 12.3 80.8 8.39 0.317

20 ~ 40 15.3 1.7 47.0 8.76 0.250

40 ~ 60 16.5 2.5 29.0 8.67 0.314

60 ~ 80 19.2 1.5 47.8 8.75 0.363

80 ~ 100 27.6 1.7 59.6 8.83 0.314

x 7K 1:5 824
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* Note: Ratio of soil to water is 1:5.
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Table 2 The basic properties of irrigation water
pOBL] Ca* Mg * Na* K* cl- CO%~ HCO5 S03- " EC
p
Treatments /(mg'[fl) /(mg'lfl) /(mg']f‘) /(mg']fl) /(mg'[fl) /(mg'L']) /(mg'L_]) /(mg'L_l) /(dS*m~1)
Tl 137.3 27.3 171.9 0.0 262.3 0.0 651.4 254 .4 7.6 2.0
T2 145.5 274.1 649.6 13.7 1176.9 0.0 847.4 456.0 7.5 4.8
T3 146.8 477.3 1235.8 30.0 1917.8 0.0 1057.3 960.0 7.2 7.7
T4 148.0 612.5 1667.6 38.2 3240.1 0.0 1404..7 1209.6 7.0 10.2
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Fig.2 The impact of emergence irrigation to the profile distribution of EC in main root zone of cotton (a: before irrigation; b: after irrigation)
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Table 3 Distribution of soil water content in cotton land after 7 days drip irrigation during 2010 and 2011

i e Eg?ﬁﬁ‘%?k%?ﬁ%/cm FIREL/em - 1 T
Yeur  Treatmont istance from emitter Soil depth Average value of
0 15 30 45 10 30 50 70 90 soil water in profile
I 139 135 12.5 13.0 11.4 2.5 137 142  14.5 13.2
™ 20,0 197 202 19.8 14.5 18.6 204  23.0  23.1 19.9
2010 I 19.8  19.8  20.0  19.6 15.1 9.4  21.8 217 21.0 19.8
T4 »2 23 201 23.1 16.3 19.6 234 251  26.3 2.2
I 137 13.1 13.4 14.2 10.6 3.1 145 135  16.5 13.7
™ 2.0 2.4 219 2538 213 24.0 235 243 247 23.5
2ot ™ 20.1  20.1 202 203 193 21.1  20.9  19.0  20.6 20.2
T4 23.8  23.8  23.8  23.4 20.1 2.3 243 257 26.0 23.7
K 3 ORI 2 U A A H e SR AT 4 6.1% ~8.7% 1 7.0% ~ 11.0% . #l WL, 78 3R R
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Fig.3  Distribution of soil water content for each treatment after the end experiment
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Table 4  Distribution of soil EC in cotton land after 7 days drip irrigation during 2010 and 2011
" BRI Sk KRR B /em L IEREE /em - 398 3| 1h H
A . Y Distance from emitter Soil depth Average value of soil
Year Ireatment . il
0 15 30 45 10 30 50 70 90 waler in profile
Tl 0.276 0.274 0.242 0.198 0.248 0.223 0.268 0.278 0.223 0.248
2010 T2 0.292 0.264 0.274 0.310 0.215 0.243 0.270 0.323 0.375 0.285
1
T3 0.456 0.424 0.448 0.432 0.535 0.440 0.430 0.415 0.380 0.440
T4 0.468 0.474 0.486 0.506 0.515 0.458 0.488 0.490 0.468 0.484
Tl 0.266 0.261 0.256 0.261 0.256 0.285 0.289 0.256 0.218 0.261
T2 0.242 0.235 0.228 0.226 0.238 0.208 0.228 0.244 0.243 0.232
2011
T3 0.293 0.296 0.300 0.267 0.247 0.282 0.282 0.298 0.323 0.286
T4 0.434 0.406 0.378 0.344 0.404 0.425 0.390 0.347 0.362 0.386
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Fig.4 Distribution of soil electrical conductivity for each treatment after the end experiment
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Fig.5 Effect of saline drip irrigation to the cotton yield
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