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Table 1 Effed of N fertilizer on wheat yield
/
Treatment Grain yield Yield Productivity index  Strav weight Increase W ( Straw)/
(t hm™?) inaease (%) (kg kg™ 1) (t hm™?) (%) W(Grain)
CK 2.77b 5. 64b 2.03
N1 3.%9a 43.7 121 6. 17ab 9.4 1.5
N10 4. 0a 54.9 10.2 6. 24ab 10. 6 1.45
N2 3.73a 34.6 6.4 7.33a 30 1.%
E 5%
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Table 2 Efficiency of water use
Treament Consumption of soil water (mm) Rainfall Total consumption ~ Grain yield WUE
0~ Im I~2m 2~3m 0~ 3m (' mm) (' mm) (kg hm™2) (kg hm™ 2 mm™ )
CK 41.3 74.5 8.6 124 242 366 2715 7.6
N1 9.9 766 13.7 150 242 392 3 986 10.2
N10 65 71.5 23.1 166 242 408 4299 10.5
N2 2.5 70.2 2 145 242 387 3734 9.7

, 58% ~ 6% ,34% ~ 42%
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Table 3 Fate of labeled urea N (% of applied N)
Treatment Plant recovery Recovery in soil (0~ 40cm) Total recovery Defect
N1 38 4a 31.8a 0. 2a .8
N10 36.9a 33.6a . 5 9.5
N2 36, 6a 29.2a 6. 8 4.2
5%
E 4
40%, 30%
4
Table4 Comparison of fate of urea N applied to winter wheat in different soils
Soil Treatment N application rate  Plant recovery ~ Recovery i soil N loss Lierature
(kg hm™?) (%) (%) (%)
100 38 4 31.8 29.8
150 36.6 9.2 34.2
180 44,9 2%. 4 28.7 [6]
75 39.4 2.7 37.9 (7
100 42.7 20.7 36.5 (8
2.3.1 36. 6% ~
38. 4% , 32.3% ~ 34.5%, ()

3.9%~ 4.3%( 5)
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10. 2% ~ 11. 7%

44.3% ~ 45. 8%

44. 0% ~ 44.7% ;

[9~11]
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Table5 Recovery of labeled urea N in different wmponents of winter wheat
Total
Treatment Grain( %) Straw( %) Root (%) Plant( %) Aerial parts( %)
N1 17.6 16.9 3.9 38.4 4.5
N10 16.4 16.5 4.0 36.9 2.9
N2 16.2 16.1 4.3 36.6 2.3
2.3.2 ,
N1 NIO , N 100kg b~ 150kg hm
( N2) -, ( 0
: (6 NI NIO
33%, N2 40%
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Table 6 Proportion of N taken up by winter wheat from urea
N N
Treatment N taken up from urea Total N taken up by plant N taken up from urea
(mg plot™ ) (mg plot™ ") (%)
Aenal parts Total plant Aerial parts Total plant Aerial parts Total plant
N1 @0 768 2076 2302 33.2 33.3
N10 657 738 2015 2245 32.6 32.9
N2 %68 1097 2435 2713 39.8 40. 4
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Fig. 2 Urea N remained in different soil

layers in different treatments
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FATE OF AND CROP RESPONSE TO NITROGEN APPLIED TO
WINTER WHEAT GROWING ON HEILU SOIL

Dang Ting hui'  Cai Guirxin®  Guo Sheng li'

. 1 . 1 . 1
Hao Ming-de  Guo Ming hang  Wang Bar qun
(1 Institute of Soil and Water Conservation, Chinese Academy o Sdences and Minisry o Wat e Resources, Yangling 712100)
(2 Insitute of Soil Sdences, Chinese Academy ¢ Sciences, Nanjing 210008)

Summary

An eperiment was conduded in a wheat field of Heilu soil in the south of the Loess Plateau,
Changwu County, Shaanxi Province. Efficiencies of urea use and water use were studied in a plot
field experiment. Meanwhile the fate of applied nitrogen was investiga ed with PN isotope technique.
Results showed that crop response to N applied at the rate of 100kg hm ? was higher with productiv-
ity index of 12. kg grain kg” ' N, than at the rate of 150kg hm ~ with productivity index of 6. 4kg
grain kg ' N. Nitrogen application increased water use efficiency from 7. 6kg hm™ “mm™ ' to 9. 7~
10. kg hm™ “mm™'. °N study showed that plant recoveries were in the range of 36. 6% ~ 38. 4% ;
N remaining in O~ 40 an soil ranged in 29. 2% ~ 33. 6% and decreased rapidly with inareasing soil
depth. About 33% ~ 40% of the N taken up by wheat was derived from the urea applied and the
rest, around 2/3 derived from the soil.

Key words Fate of urea N, Winter wheat, Heilu soil, Productivity index, Water use effi-

clency



