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Effects of Alternative Furrow Irrigation on Transport of Water and
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Abstract: [ Objective] Effects of alternative furrow irrigation on transport and accumulation of water and nitrogen in maize
root zone were investigated. [ Method] In this plot experiment, maize was treated with different amounts of water and nitrogen. The
water and nitrogen treatments included were high level and low level treatments. The mode of irrigation was alternative furrow
irrigation. [Result] NO;3-N contents increased quickly after fertilization, most of which was concentrated in the sub-surface of 0-30
cm. With the prolonging time, the upper soil water took the nitrogen contents down while bringing the NO;™-N contents of subsoil
raised. The maximal accumulated NOs™-N of low water and high nitrogen gained at harvest time in the whole profile was 1.2 times of
that of high water and high nitrogen. The accumulation of NO;-N of low water and low nitrogen was 1.27 times of that of low
nitrogen and high water. After fertilizing, the NH, -N contents in the soil of 0-30 ¢cm reached a peak, though the contents basically
did not change in the soil of 30 cm below. The accumulation and distribution of NH,"-N of every treatment were basically the same
at harvest time. The level of water markedly affected the accumulation and distribution of soil water content. The accumulation of
soil water content of high water was greatly larger than that of low water, which was not obviously affected by the level of nitrogen.

[ Conclusion] The distribution and accumulation of NO3-N, NH,"-N and soil moisture were all affected by the amount of nitrogen
and irrigation. The treatment of high water reduced the accumulation of NO;-N in root zone, as well as led to leaching and reduced
nitrogen fertilizer use efficiency. The treatment of low water kept high content of NO;™-N in root zone, assisted with the absorption of
the crops and raised the use efficiency of water and nitrogen. A positive correlation existed in amount of nitrogen application and NO5™-N

accumulation in root zone. Compared with NO;-N, the content of NH,"-N was lower and basically did not change. The best combination
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was the treatment of low water and high nitrogen (nitrogen rate was 240 kgN-ha™ and irrigation water quota was 1485.71 m*-ha™").

Key words: Alternative furrow irrigation; Maize; Water and nitrogen transport; Water and nitrogen accumulation
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Table 1

Irrigation treatment and rainfall in maize growth period

BETAR SR (mgkg) , h I HEEE (em) ,
BD N HIEAE (gem™) .

THEK S B E TR A

A=0XhX10
AP, A B KE (mm) , 0 4 HIEEBIEKE,
h A L2 (em) .

A~ O~ POV~ PR~ TEI A~ B LRV EIN 2EHEY
Sowing-seeding Seeding-jointing Jointing-tasseling Tasseling-filling Filling-milk ripe =~ Milk ripe-maturity Whole stages
#2121 Date 427~55 5.6~6.5 6.6~7.3 7.4~7.20 7.21~8.16 8.17~9.6 4.27~9.6
#E/K H ] Trrigation date  4.27 5.12 530 6.6 7.5 7.18 725 8.6 8.19
77K High water (m*-ha™)  76.19 152.38 228.57 28571 28572 142.85 142.86 333.33 333.34 95.24 2076.19
fik7k Low water (m*ha™)  76.19 11428 171.43 19047 190.48 114.28 114.29 228.57 228.57 57.14 1485.71
2P i Rainfall (mm) 1.4 44.8 229 31.9 23.1 29.5 153.6
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Fig. 1 The dynamics of NO;3™-N content in alternative furrow irrigation
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Fig. 2 The dynamics of NH, -N in alternative furrow irrigation
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Fig. 3 The dynamics of soil water in alternative furrow irrigation
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Table 2 Accumulated water and nitrogen in soil profiles

+= MG REL Days after sowing (d)
Soil layer 30 61 75 139
(cm)

HwHx HwLx LwHx LwLy HwHx HwLx LwHx LwLn HwHx HwLx LwHx LwLy HwHxy HwLn LwHx Lwln

A% NOy-N (kg'ha™)
0~10 209.6 1453 228.6 1503 69.1 56.5 64.1 56.9 319.3 2328 348.0 199.1 59.0 50.9 61.3 58.2
10~20 118.6  69.0 135.6 804 66.0 49.7 101.1  48.1 226.6 112.3 2588 138.7 49.6 48.1 58.9 47.5
20~30 71.9 62.8 81.5 57.8 107.2  70.3 73.3 87.3 1269 923 129.6  84.6 56.9 441 71.2 49.2
30~40 433 48.4 45.1 42.1 89.8 63.3 67.2 82.2 1174 83.0 107.3  69.7 60.3 46.9 85.1 62.9
40~50 43.5 41.2 66.2 374 53.8 61.1 62.4 47.2 81.1 75.3 88.9 56.9 64.0 49.5 89.3 85.9
50~60 42.0 43.1 52.4 36.7 49.2 52.6 50.6 35.5 66.1 69.9 83.0 75.0 66.8 52.6 97.7 89.2
60~70 34.6 42.7 41.6 37.8 54.5 51.1 55.7 44.0 59.8 71.8 75.3 63.1 68.8 60.4 107.8  80.5
70~80 393 40.4 43.6 342 56.9 50.9 54.1 41.9 52.3 68.4 56.9 64.6 104.6  63.7 119.5 563
0~80 602.8 4929 694.6 4767 546.5 4555 5285 443.1 1049.5 805.8 1147.8 751.7 530.0 4162 690.8 529.7

B A NH, N (kgrha™)
0~10 14.5 10.8 14.9 10.8 79 6.9 9.4 79 17.0 11.6 16.1 13.7 10.5 9.9 10.6 11.0
10~20 11.5 8.0 8.5 7.9 7.2 6.4 8.9 5.5 12.7 11.0 8.0 10.5 6.0 8.3 5.4 8.0
20~30 6.0 8.0 8.1 6.9 6.4 8.1 8.1 5.5 11.2 9.4 8.1 10.2 5.9 7.3 6.7 5.6
30~40 6.3 54 6.0 6.3 6.6 6.4 6.6 4.8 7.9 9.2 9.1 7.9 7.6 6.4 6.8 52
40~50 6.3 5.2 6.1 6.2 5.2 6.1 6.6 4.4 8.7 8.4 8.8 8.4 6.2 5.8 7.4 7.0
50~60 6.1 5.1 6.2 4.6 6.1 5.5 5.0 5.8 8.2 7.2 8.3 8.5 49 7.9 5.9 5.6
60~70 53 5.2 6.2 49 5.8 59 5.2 5.8 8.3 9.6 7.5 8.1 6.2 8.3 6.9 5.5
70~80 5.5 4.8 5.9 5.2 4.8 7.1 3.7 5.1 6.5 6.4 7.9 7.5 6.5 7.6 6.5 6.7
0~80 61.5 52.5 61.9 52.8 50.0 52.4 53.5 44.8 80.5 72.8 73.8 74.8 53.8 61.5 56.2 54.6

320 /K 5 Soil water storage amount (mm)
0~10 21.4 20.9 21.0 20.9 19.7 17.8 16.6 16.5 24.2 24.0 19.7 19.3 23.1 22.2 23.7 23.1
10~20 24.1 24.7 24.8 242 194 18.1 16.9 17.3 24.1 24.3 17.6 19.0 22.4 21.8 21.1 21.2
20~30 237 237 237 237 204 195 172 184 250 244 184 193 245 236 232 235
30~40 21.5 21.7 21.8 21.4 22.1 20.6 17.3 18.5 25.2 25.2 17.9 20.1 25.6 25.1 22.8 23.1
40~50 21.8 21.7 21.6 22.0 23.9 23.0 21.3 20.8 25.8 26.9 21.0 23.1 26.1 28.2 233 22.8
50~60 20.3 20.1 20.2 20.1 25.9 25.7 24.7 21.7 26.0 26.3 22.3 23.6 27.7 27.4 23.6 22.9
60~70 20.2 20.3 20.1 20.2 28.8 27.9 25.9 24.6 28.1 28.7 22.5 26.1 28.5 26.3 24.4 239
70~80 19.8 20.1 20.3 20.0 30.6 29.4 27.7 25.7 29.4 28.5 28.9 26.0 28.2 273 24.1 23.5

0~80 172.8 1732 1735 1725 190.8 182.0 167.6 1635 207.8 2083 1683 176.5 206.1 201.9 1862 184.0
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