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Fig. 1

Soil moistures (average value of 0-30 cm) under drip

irrigation with different magnetic water
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2400 Gs>3600 Gs>1200 Gs>CK CK( ) Mg* K*
CO; Cr 2400 Gs
29.0% CK 49.5%
Ca2+ Mg2+
F1 TELELIRBSFAI/NKEFRIENO~30 em L FEF1E)
Tablel Soil salinity and eight ions contents (average value of 0-30 cm) under drip irrigation with different magnetic water
SO; Ccr Na' HCO; Ca™ K* Mg*
(g/kg) (g/kg) (g/kg) (g/kg) (g/kg) (g/kg) (g/kg) (g/kg)
3600 Gs 0.88 0.1259 0.007 3 0.029 5 0.2211 0.113 6 0.023 5 0.0157
0.71 0.041 1 0.005 4 0.0195 0.263 1 0.0922 0.016 0 0.0138
0.17 0.084 8 0.001 9 0.0100 —0.042 0 0.021 4 0.007 5 0.001 9
(%) 19.3 67.4 26.0 33.9 -19.0 18.8 31.9 12.1
2400 Gs 0.87 0.1423 0.006 2 0.028 1 0.260 7 0.116 0 0.022 2 0.016 4
0.60 0.0349 0.004 4 0.0172 0.2597 0.0854 0.016 4 0.014 7
0.27 0.107 4 0.001 8 0.010 9 0.001 0 0.030 6 0.005 8 0.001 7
(%) 31.0 75.5 29.0 38.8 0.4 26.4 26.1 10.4
1200 Gs 0.99 0.164 0.0117 0.034 7 0.247 8 0.124 1 0.028 9 0.0180
0.71 0.037 1 0.005 6 0.026 7 0.3050 0.100 1 0.020 9 0.016 9
0.28 0.126 9 0.006 1 0.0050 —0.0572 0.024 0 0.008 0 0.001'1
(%) 28.2 77.4 52.1 23.1 -23.1 19.3 27.7 6.1
CK 0.85 0.1256 0.007 2 0.037 6 0.246 8 0.108 6 0.0195 0.0144
0.71 0.040 7 0.005 8 0.0314 0.286 1 0.091 4 0.021 4 0.017 5
0.14 0.084 9 0.001 4 0.006 2 -0.0393 0.017 2 -0.0019 -0.003 1
(%) 16.5 67.6 19.4 16.5 -15.9 15.8 -9.7 -21.5
coy
2.3 Gs>CK 2400 Gs CK
( 2 67.4%
CK 12.7% ~14.5% 31.6% ~ 54.3% 6.6% ~
1200 Gs>2400 Gs>3600 10.6% 3600 Gs>2400 Gs>1200 Gs> CK
*2 FRLEMTIEFSTLO~30cm LETFHE)
Table 2 Soil nutrient contents (average value of 0-30 cm) under drip irrigation with different magnetic water
(g/kg) (mg/kg) (mg/kg) (mg/kg)
3600 Gs 15.35 77.34 9.96 378.70
14.33 66.11 4.55 338.63
1.02 11.23 5.41 40.07
(%) 6.6 14.5 54.3 10.6
2400 Gs 14.73 63.64 9.02 304.23
13.60 54.77 5.77 281.91
1.13 8.87 3.25 22.32
(%) 7.7 13.9 36.0 7.3
1200 Gs 14.54 90.23 9.87 391.96
13.20 78.77 6.75 366.16
1.34 11.46 3.12 25.80
(%) 9.2 12.7 31.6 6.6
CK 15.53 67.08 9.17 340.80
14.81 63.88 6.66 323.29
0.72 3.20 2.51 17.51
(%) 4.6 5.0 27.4 5.1
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Fig. 2 Plant heights and leaf numbers at different maize growth stages under drip irrigation with different magnetic water
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Table 3 Agronomic characters of maize under drip irrigation with different magnetic water
(cm) (cm) (cm) (€9)
3600 Gs 159+1.0a 48+0.1a 1.5+0.1a 113.1+8.0b
2400 Gs 157+08a 47+0.1a 1.6+02a 131.1+10.6 a
1200 Gs 17.2+09a 47+0.1a 1.7+03a 1156 £3.6 b
CK 151+02a 46+0.1a 1.8+0.2a 89.9+32¢
P<0.05
x4 HAAKEENERFERFMN
Table 4 Maize yields under drip irrigation with different magnetic water
( /hm’) (& (kg/hm’)
3600 Gs 870007611 a 302.6+342a 328.8+7.8a 7322+£132b
2400 Gs 89750+ 8354a 3293+52a 3454+21.0a 8182+91a
1200 Gs 88 500 + 650 a 308.9+35.8a 3347+5.1a 8028 +82a
CK 818355544 a 261.5+21.1a 3259+259a 70394127 ¢
2.8 @
5 2400 Gs
1.99 g/kg 3600 Gs 1200 Gs CK
36.3% 7.0% 38.2% 2400 Gs 1200 Gs @
CK [17]
3600 Gs CK
2400 Gs>1200 Gs>3600 Gs>CK CK
39.6% 17.9% 11.7% 2400 Gs
2400 Gs 5.65 = el
gkg  CK 12.8% 1200 Gs 3600 Gs [19-20]
CK 10.8% 9.6%
CK
2400 Gs 1200 Gs (21]
F 5 MEALKIEEN EARFR AR
Table 5 Maize kernel qualities under drip irrigation with different
magnetic water [22]
(g/kg) (g/kg) (g/kg)
3600 Gs 1.46 £0.101 b 55.5+3.3bc 549+1.58a
2400 Gs 1.99+0.118 a 694+3.7a 5.65+1.19a [23-25]
1200 Gs 1.86 +£0.083 a 58.6+4.0b 555+1.36a
CK 1.44+£0.022 b 49.7+2.8¢ 5.01+£0.75b
3
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Effects of Drip Irrigation with Different Magnetic Water on Soil
Salinity, Maize Yield and Quality

WANG Hongbol’ 2 WANG Chengfu3, WU Xu®, QIAO Mu'®, ZHOU Shengbinl, YAN Manman'

(1 State Key Laboratory of Desert and Oasis Ecology, Xinjiang Institute of Ecology and Geography, Chinese Academy of
Sciences, Urumqi 830011, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China; 3 Water Conservancy
Science and Technology Extension Station of Xinjiang Uygur Autonomous Region, Urumqi 830011, China; 4 Department of
Water Resources of Xinjiang Uygur Autonomous Region, Urumgi 830000, China)

Abstract: A field experiment was conducted to study the effects of drip irrigation with different magnetic water on soil
salinity and nutrients, maize yield and quality and to determine the optimal magnetic intensity. The results showed that drip
irrigation with magnetic water accelerated the elution of soil salts and improved the elution efficiency, increased maize yield by
4%-16.2%, promoted soluble sugar, protein and starch in maize ears and kernels by 1.4%-38.2%, 11.7%-39.6% and 9.6%-12.8%,
respectively, compared with CK, and in which magnetic intensity of 1200-2400 Gs had the best effect. Thus, drip irrigation with
magnetic water is an effective technique to be popularized in Xinjiang and similar regions.

Key words: Magnetic water; Drip irrigation; Maize; Soil salinity; Yield; Quality
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