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Effects of irrigation and nitrogen fertilization on soil
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Abstract: The effects of irrigation and nitrogen (N) fertilization on soil fertility and water use efficiency (WUE) of
rice were studied in an experiment of pool culture within rain-proof shelter. Samples were collected from treatments under
control and conventional irrigation receiving N application of 90 kg*hm~2, 180 kg hm~2 and 270 kg-hm~2. The results
showed that irrigation and nitrogen fertilization significantly influenced chemical and microbiological characteristics of
soil, and yield and water use efficiency of rice. Compared with conventional irrigation, organic matter, total N, total P,
total K, available P, available K, WUE, quantity of bacterium and quantity of fungus increased while available N and
quantity of actinomycete decreased under control irrigation. With the increment of N application rates, organic matter,
total N, available N, quantity of fungus, quantity of actinomycete increased, while total P, total K, available P, avail-
able K, quantity of bacterium decreased. However, yield and water use efficiency of rice reached the highest at 180
kg-hm™2 of N applied. It was concluded that control nmigation combined with suitable N application rate (180
kg-hm™2) could benefit rice production by reducing cost and gaining high yield.
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Table 1 Effects of irrigation and nitrogen fertilization on soil chemical characteristics

phmm LA 28 - B Ll HB EHH
Treatment Organic matter Total N Total P Total K Available N Available P Available K
/(g-kg™") /(gke™") /(gkg™") /(g-kg™") /(mg-kg™1) /{(mg-kg™") /(mg-kg™!)
CIN1 8.66b 0.65d 1.07a 8.05a 76.51cd 31.92a 65.32a
CIN2 9.55ab 0.94b 1.02a 7.46ab 92.70b 31.24a 64.04ab
CIN3 9.80a 1.23a 0.97a 7.37ab 100.79a 29.64a 60.76b
C2N1 7.53¢ 0.52e 1.04a 7.07b 81.21c 30.%4a 59.71be
N2 8.95b 0.83¢ 1.01a 6.60c 95.73ab 30.10a 57.62bc
2N3 9.07b 1.19a 0.93a 6.88bc 104.83a 29.62a 54.73¢

H . ARFRRRE0.05 KFLEREE, TR,

Note: Different letters mean significant difference at P <0.05 level, and they are the same as below.
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Table 2  Effects of irrigation and nitrogen
fertilization on soil microorganism

£ HH HMERB ZKEEE
hbrg Quantity of  Quantity of  Quantity of Total
Treaiment bacterium fungus actinomycete quantity
(x10fg) (x10'g) (x10g (x10°g)
CIN1 8.65a 3.84d 3.12d 9.00a

CIN2 8.16a 5.65b 4.01bc 8.62a
CIN3 6.0lc 6.78a 4.7ab 6.55¢
C2N1 7.15b 2.62¢ 3.65¢ 7.54b
QN2 6.8%b 4.84c 4.62b 7.40b
C2N3 5.55¢ 5.58b 5.26a 6.13¢
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Table 3 Effects of irrigation and nitrogen

fertilization on rice yield and WUE

fham f’f% FKE . KR FRER
Nl Yield  Water consumption WUE
/(kghm™?)  /(m’+hm~?) /(kg'm~3)
CIN1 9237¢ 4542.7¢ 2.03ab
CIN2 11495a 5336.0d 2.15a
CIN3 10126bc 5734 .4cd 1.77be
C2N1 8701¢ 6138.6bc 1.42d
C2N2 11514a 6806.4ab 1.69¢
C2N3 10275b 7035.5a 1.46d
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