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Abstract. Aiming to investigate the effects of fertigation on spring maize growth vyield and nitrogen
absorption and utilization efficiency soil NO; N distribution and residual amount in sandy soil area in
Ningxia to provide a theoretical and experimental basis for the irrigation and nitrogen management of
spring maize in this area. The plot experiments were conducted with two factors of irrigation and nitrogen.
There were three irrigation levels ( W0.6 0. 6K ET,; W0.8 0.8K ET, and W1.0 K.ET, K, was the
crop coefficients ET, was the potential reference crops evapotranspiration) and four nitrogen levels
(N150 150 kg/hm*; N225 225 kg/hm*; N300 300 kg/hm” and N375 375 kg/hm’) . The results
showed that under the same irrigation levels the dry matter accumulation rate shoot biomass yield

water use efficiency and nitrogen accumulation rate ( except for WO0. 8 treatment) were increased at first

and then decreased with the increase of nitrogen application rate. The yield of WO. 8N300 treatment was
16 387 kg/hm® reached the maximum value. During the fast-growing period the dry matter average
accumulation rate of W1. ON300 and the nitrogen average accumulation rate of WO. 8N375 treatment were
the highest which were 513. 71 kg/( hm®*d) and 2. 75 kg/( hm*+d) respectively. Compared with other
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irrigation treatments the N remobilization of vegetative organs under WO. 8 irrigation level was the
highest which was 84. 67% . Both irrigation and nitrogen application amount were increased at the same
time and the soil NO; N residual amount was increased gradually in the 60 ~ 100 cm at the same time.
At WO. 6 and WO. 8 irrigation levels the soil NO; N residual amount was mainly concentrated in the 0 ~
60 cm and 0 ~90 cm soil layers respectively. Considering the uneven distribution of annual rainfall in
Ningxia the results suggested that it was an appropriate schedule for spring maize in this area when the
sum of irrigation and effective rainfall amount was 532 mm and nitrogen application rate was 300 kg/hm’.

Key words: spring maize; sandy soil area;, water and nitrogen interaction; nitrogen accumulation; soil
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Tab.1 Fitting of aboveground dry biomass and nitrogen accumulation amount with growing time by Logistic function

R P R P
WO.6N150  ¥=20916.66/( 1 +399.27¢ %7 0.99 <0.01 Y =82.58/( 1 +498. 15¢ 00681 0.98 <0.01
WO0.6N225  ¥=25983.21/(1 +808. 61e " 81) 0.99 <0.01 Y=113.85/(1 +1318. 55¢ 0 %1) 0.99 <0.01
WO0.6N300  V'=20742.19/( 1 +914. 42¢ ~* 1) 0.99 <0.01 Y=99.53/( 1 +1225.33¢ %) 0.99 <0.01
WO0.6N375  ¥'=21790.84/( 1 +664. 04e ~*%41) 0.99 <0.01 Y=107.37/(1 +707.39¢ -%071) 0.99 <0.01
WO0.8N150  ¥=22891.59/( 1 +881.97e %1 0.99 <0.01 Y=91.96/(1 +1869.06e ~*%*") 0.96 <0.01
WO0.8N225  ¥=27571.16/( 1 +938. 34¢ ~01) 0.99 <0.01 Y=120.96/( 1 +2033. 24e -0 %) 0.99 <0.01
WO.8N300  ¥'=28910.09/( 1 +650. 24¢ % 061) 0.99 <0.01 Y=124.92/(1 +1936.99¢ ~*%4) 0.99 <0.01
WO.8N375 V=27 634.89/( 1 +427.29¢ " 081) 0.99 <0.01 Y=125.29/( 1 +4364. 13¢ 7% 1007) 0.99 <0.01
WIL.ONIS0  ¥=29274.00/(1 +421. 16e " 031) 0.99 <0.01 Y =100.52/( 1 +350.99¢ ~* 31 0.95 <0.01
W1.0N225  ¥Y'=30990.65/( 1 +484. 57¢ %) 0.99 <0.01 Y=123.60/( 1 +360. 38¢ ~* 81 0.98 <0.01
WI1.0N300 Y =29666.12/( 1 +2765.39¢ ~*7") 0.99 <0.01 Y=136.88/(1 +879.91e~%071) 0.99 <0.01
WI1.0N375 Y =23394.15/(1 +395. 98¢ ~*0%1) 0.99 <0.01 Y=104.56/(1 +1171. 19¢ > %) 0.99 <0.01
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Fig.2 Effects of different water and nitrogen

2

treatments on rate of aboveground dry biomass and nitrogen accumulation

Tab.2 Accumulation of aboveground dry biomass and nitrogen of spring maize under different treatments

/

/d /d /d
(kg*hm=2+d"") (kg*hm=2+d"") (kg*hm=2+d"")
WO0. 6N150 81.98 53.92 46.21 261. 34 31. 81 111.41
WO0. 6N225 79. 09 69. 42 38.74 387.29 42.17 120. 96
WO0. 6N300 79.73 54.98 38.17 313.72 42.10 97.00
WO0. 6N375 80. 96 56. 88 41.16 305. 69 37.89 108.22
WO0. 8N150 79.21 61.07 38.17 346.23 42.62 106. 00
WO. 8N225 80. 10 72.73 38.17 417. 00 41.72 129. 84
WO. 8N300 78.19 78. 14 39.91 418.24 41.90 134. 35
WO0. 8N375 81.73 71.45 45.41 351.33 32.85 145.51
W1. ON150 89.17 69. 37 49.70 340. 09 21.13 181. 37
W1. 0N225 83.90 78.05 45.41 394. 00 30. 69 169. 75
W1. ON300 83. 64 74.95 33.34 513.71 43.01 139. 62
W1. 0N375 83.29 59.35 47.04 287. 16 29. 67 128. 45
WO0. 6N150 81.98 0.25 46. 21 1.25 31.81 0.34
WO0. 6N225 79.09 0.35 38.74 2.12 42.17 0. 40
WO0. 6N300 79.73 0. 30 38.17 1. 81 42.10 0.36
WO0. 6N375 80. 96 0.32 41.16 1.72 37.89 0.42
WO0. 8N150 79.21 0.29 38.17 1. 89 42. 62 0.29
WO. 8N225 80. 10 0.37 38.17 2.41 41.72 0.41
WO. 8N300 78.19 0. 40 39.91 2.57 41.90 0. 40
WO0. 8N375 81.73 0.37 45.41 2.75 32.85 0.42
WI1. 0N150 89. 17 0.29 49.70 1.39 21.13 0.43
W1. 0N225 83.90 0.39 45.41 1. 84 30. 69 0. 47
W1. O0N300 83. 64 0.37 33.34 2.10 43.01 0.62
WI1. 0N375 83.29 0.31 47.04 1.83 29. 67 0.39
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Fig.3 Effects of different water and nitrogen treatments on aboveground dry biomass yield and water use efficiency
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Fig.4 Effects of different water and nitrogen treatments on nitrogen accumulation of spring maize
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Tab.4 Effects of different water and nitrogen
Wo. 8 treatments on nitrogen use of spring maize
41. 14 kg/hm’ ., Wo. 6
N375 NRE (P< / / /
0.05) ; W0. 8 NRE (kgkg™') (kgokg™') (kg-kg™")
(P >0.05): WI.0O N375 N150  138.19°  0.56" 77.38" 0.75*
(<o) e e e

Tab.3 Effects of different water and nitrogen treatments
on pre—and post tasseling N accumulation and

remobilization of spring maize

/ / /
(kg*hm™2)  (kg*hm™?) %
N150 46. 29" 22.73% 59.75°
N225 56. 79Pede 31.97° 56.22%
Wo.6 N300 49, 85 25. 244 51. 89
N375 59. 97" 17. 65¢ 38. 62
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NI50  101.82%  0.67° 68.99° 0.69°
W1.0  N225  110.27°¢  0.55" 61.00%  0.72%
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Fig.5 Distributions of soil NO; N in harvest period of spring maize root area under nitrogen treatments
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