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Abstract : The effect of applying N-fertilizer or not in wheat on soil fertility and grain yield and fertilizer-N use eficiency
(FNUE) of ricein the wheat-rice cropping system were studied. N-fertilizer application in wheat significantly increased total
N, ammoniunr N and nitrate-N contentsin paddy field, resulting in high indigenous N supply of soil (INS). Compared with
low INS, the effect of N rate on the grain yield of rice was reduced significantly , and FNU E was a 0 decreased to different
extent under high INS. These resultsindicated that high INS wasone of the main reasonsfor low FNUEin rice. Under high
INS, rice grain quality tended to be worse.
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Table 1. Treatmentsand N fertilization. kg/ hm®
2001 2002 2002 2003 2003 2004
Treatment Wheat Rice Wheat Rice Wheat Rice
Wo Ro 0 0 0 0 0 0
Wo RN 0 276 0 170 0 170
Wi Ro 276 0 276 0 276 0
Wi Ry 276 276 276 170 276 170
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Fig.1. Changes of total N content in soil at various stages.
A - 2001 2002 : B- 2002 2003 , ; C- 2002 2003
; D- 2003 2004 , ; E- 2003 2004

A, Before wheat sowinginJiangdu stein 2001 or in Yangzhou sitein 2002 ; B, After wheat harvest inJiangdu stein 2002 or in Yangzhou
dtein 2003 and before rice transplanting; C, After rice harvest inJiangdu stein 2002 or in Yangzhou Stein 2003 and before wheat sowing; D,
After wheat harvest in Jiangdu stein 2003 or in Yangzhou ste in 2004 and before rice transplanting; E, After rice harvest in Jiangdu Ste in
2003 or in Yangzhou dtein 2004.
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Fig. 2. Dynamic changes of NHs"-N and NOs: " -N contents in ) (
il during rice developmental stage ( Yangzhou ste, 242.6 kg/ hmz)
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BT, Before transplanting; M T, Mid-tillering; PI, Panicleiniti- !
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Fig. 3. Changes of N content in rice leaves. ( Yangzhou site, ( 3)
2004) )
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Table 2. Effects of Nfertilizer application in wheat on rice yied and its components.
1)
Panicle number Grain number  1000-grain weight Seed setting Yield”
Ste and year Treat ment 5 )
per 1 m per panicle /g rate / % / (kg- hm'?)
Jiangdu
2002 Wo Ro 177.8 144.1 31.7 85.0 6896.5 c
Wo R 240.7 150.1 30.8 75.9 8437.6 a
Wn Ro 205.9 153.5 31.0 82.2 8050.0 b
Wi Ry 266.4 141.0 30.6 72.3 8292.6 ab
2003 Wo Ro 139.2 164.7 28.6 81.6 5355.0 d
WoRn 198.1 180.1 28.1 72.6 7277.3 a
Wh Ro 164.1 175.3 28.5 73.3 6004.4 c
Whn Rn 196.9 179.7 27.6 67.0 6538.9 b
Yangzhou
2003 Wo Ro 128.2 179.3 28.6 82.1 5394.3 ¢
WoRn 178.6 182.4 29.9 81.7 7947.3 a
Wh Ro 136.9 183.8 29.3 80.2 5919.8 b
Whn Ry 194.6 178.0 29.4 76.3 7762.1 a
2004 WoRo 141.6 159.7 30.1 86.3 5874.7 c
WoRn 224.6 176.6 28.9 83.2 9537.1a
Wh Ro 156.6 163.6 29.6 84.6 6415.8 b
Wn Ry 240.9 171.2 28.5 80.5 9463.1 a
v 0.05 ( )

Y Within a column, data followed by the same lowercase letters represented no significance at 0.05 level , by comparison of different treat-

mentsin the same ste and the same year.
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Table 3. Effect of Nfertilizer application in wheat on N uptake and digtribution in rice.

N uptake by N uptake by Total N )
) ) Nitrogen
Ste and year Treatment grans rice straw uptake
harvest index”
/ (kg- hm?) / (kg- hm?) / (kg- hm™?)
Jiangdu
2002 Wo Ro 63.3 20.8 84.1c 0.75a
WoRn 127.1 74.0 201.1a 0.63 b
Wn Ro 81.9 31.2 113.1b 0.72a
Whn Rn 123.1 89.2 212.3a 0.58 ¢
2003 WoRo 64.2 19.3 83.5¢c 0.77 a
WoRn 105.8 64.9 170.7 a 0.62 b
Wh Ro 71.8 26.6 98.4 b 0.73 a
Wi Ry 97.1 78.2 175.3 a 0.55¢
Yangzhou
2003 Wo Ro 62.2 21.1 83.3¢c 0.75a
WoRn 104.7 60.4 165.1a 0.63 b
Wh Ro 67.7 27.7 95.4b 0.71a
Whn Rn 101.8 68.5 170.3 a 0.60 b
2004 Wo Ro 61.1 18.6 79.7c 0.77 a
Wo R 112.4 60.5 172.9 a 0.65b
Wh Ro 70.7 26.1 96.8 b 0.73 a
Wn Ry 104.9 70.0 174.9a 0.60c
0.05 ( )
1 - /

Within a column, datafollowed by different lowercase letters represent sgnificance at 0.05 leve , by comparison of different treatmentsin
the same ste and the same year.
Y Nitrogen harvest index = N uptake by graing Total N uptake by rice plant.

4
Table 4. Effect of Nfertilizer application in wheat on fertilizer- N use efficiency in rice.

Agronomic eficiency Recovery Physologica eficiency Partial factor productivity
Ste and year Treatment (grain yield/ N applied) efficiency (grainyidd/ N accumulation)  (grain yield/ N applied)
/(kg- kg'") | % /(kg- kg'") / (kg- kg'")

Jiangdu
2002 WoRo - - - -

Wo Rn 5.6 42.4° 13.2°° 30.6

Wn Ro - - - -

Wn Rn 0.9 35.9 2.4 30.0
2003 WoRo - - - -

Wo R 11.3"° 51.3° 22.0°° 42.8

Wn Ro - - - -

Wn Ry 3.1 45.2 7.0 38.5

Yangzhou

2003 WoRo - - - -

Wo Rn 15.0° 48.1 31.2° 46.7

Whn Ro - . . —

Wi Ry 10.8 44.1 24.6 45.7
2004 WoRo - - - -

Wo R 21.5° 54.8" 39.3 56.1

Wi Ro - - - -

Wn Ry 17.9 45.9 39.0 55.7

=( - ) ; =( - )/ x 100 %;
= ( - ) ( : ) = /

L 0.05 0.01 ( )

Agronomic eficiency = [ Grain yieldin the plot with N fertilizer application (Gv) - grainyieldin thezero-N control (G) ]/ the amount of N
fertilizer applied (Fn) ; Recovery efficiency (%) =[ Tota aboveground plant N accumulation in the plot with N fertilizer application (Tn) - To-
tal aboveground plant N accumulation in the zero-N control (To) ]/ Fn; Physiologica eficency = (Gv - G)/ (Tn - To) ; Partia factor produc-
tivity of fertilizer-N = Gu/ Fu.

", " dgnificant at 0.05 and 0.01 levels, respectively , compared with different treatments at the same ste and the same year.
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Table 5. Efect of Nfertilizer application in wheat on grain quality in rice. %
Wo Ro WoRn Wi Ro Wi Rn
dte and year Quality index of rice grain
Jiangdu
2002 Brown rice rate 80.3 b 82.0a 80.9b 82.0a
Milled rice rate 70.1b 72.1a 70.2 b 72.0 a
Head rice rate 27.8¢c 45.3 a 40.8 b 44.9 a
Chalky kernel rate 80.9a 82.4a 80.6 a 82.5a
Cha kiness 18.8 b 19.8 ab 19.2 ab 20.0a
Protein content 7.6c¢ 11.2a 9.0b 11.2a
Amylose content 24.6 a 22.5b 24.5a 22.1b
2003 Brown rice rate 77.6 b 80.5a 77.8 b 80.3 a
Milled rice rate 64.9b 69.0 a 64.6 b 68.8 a
Head rice rate 31.7c 44.3 a 40.1b 39.1b
Chaky kernel rate 71.8 b 74.0 a 71.8 b 75.8 a
Chal kiness 15.7b 16.7 b 16.1 b 18.8 a
Protein content 7.3c¢c 11.5a 8.2b 11.9a
Amylose content 20.1a 15.5b 19.3a 14.6 b
Yangzhou
2003 Brown rice rate 79.4b 82.5a 79.9b 8l1.0 a
Milled rice rate 68.1b 72.2 a 69.2 b 71.8a
Head rice rate 32.5¢ 44.5 a 38.8b 42.1a
Chalky kernel rate 80.3 b 81.4b 80.2 b 84.7 a
Chal kiness 19.8 ¢ 22.3b 20.2¢c 24.3 a
Protein content 7.5c¢c 11.1a 9.2b 12.0a
Amylose content 24.6a 18.5b 23.5a 17.1b
2004 Brown rice rate 80.2 b 83.4a 81.0b 82.5a
Milled rice rate 70.3 b 73.1a 71.0b 72.4 a
Head rice rate 37.2b 46.5 a 39.3b 44.3 a
Chalky kernel rate 82.9b 83.2b 81.8b 87.2a
Chal kiness 23.2b 25.3b 23.9b 27.8 a
Protein content 7.7b 10.8 a 8.6b 11.3a
Amylose content 23.2a 17.6 b 22.4a 17.0b

0.05

Within a row , datafollowed by the same lettersindicate no sgnificant difference at 0.05 level .
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