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Abstract: Field experiments were conducted to explore the optimum N application rate based on agronomic respon-
ses to different N application rates, and the leaf SPAD values at the critical growth stages were measured for guiding
the N management practices in the Qianjiang region. The results indicate that there are no significant differences in
grain yield when N application rates range from 90 to 180 kg/ha, while grain yield is decreased when N rate is over
180 kg/ha. The equation between grain yield of rice and N application rate is established: y = —0.0728x" +
22.335x +6811.5, R* =0.9442. Then the economic optimum nitrogen rate (EONR) , 138 kg/ha, is evaluated in
the study area by the equation between economic benefit of rice and N application rate (y =—-0. 134x” +37. 097x +
12533 —-M,R* =0.9331) based on the input of N fertilizer and output of grain yield, and the N recovery efficiency,
agronomic efficiency and N partial factor productivity are 40. 9% ,11. 5 kg/kg and 63. 2 kg/kg, respectively. The
produced N application rate (140 kg/ha) guided by SPAD values at the critical growth stages is matched perfectly
with EONR under the maximum economic benefit, higher nitrogen use efficiency and low nitrogen apparent loss.
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Table 1 Design of experiment in the field

M & N input (kg/hm’)

gl
. BEE  BRE TN AW
Total N Pre-planting Tillering  Booting
NO 0 0 0 0
N45 45 18 13.5 13.5
N9O 90 36 27.0 27.0
N135 135 54 40.5 40.5
N180 180 72 54.0 54.0
N225 225 90 67.5 67.5
N270 270 108 81.0 81.0
S1 180 72 34.0 74.0
S2 140 72 34.0 34.0

T (Note) : S2 ALPRENC BTH K S1,52 4388 AR B AL &
JRIERRIT A 11 Fe5F 40 d fY SPAD {EIIE HHHAE I} The total N
mput of S2, the topdressing N of S1 and S2 at tillering and booting stages are
calculated using the SPAD values at 11 and 40 days after transplanting.
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Fig.1 Dynamics of plant biomass and N uptake at the rice growth stages
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Table 2 Grain yield and N use efficiency of rice

- ?’*ﬁffi Al BRAR ARAAR  ARKERER RIERESH
Treatmonts Grain yield NHI N uptake RE, AE, PFP,
(kg/hm*) (£%) (%) (kg/hm®) (%) (kg/kg) (kg/kg)
NO 6898 e 72.3 bed 93.2 ef
N45 7563 de 9.6 78.8 a 99.2 e 13.4 ¢ 14.8 ab 168.1 a
N9O 8147 bed 18. 1 75.5 ab 127.5d 38.1 be 13.9 ab 90.5 b
N135 8505 abc 23.3 74.9 ab 159.2 ab 48.9 a 11.9 be 63.0 ¢
N180 8736 ab 26.7 70. 8 bed 148. 4 be 30.6 cd 10. 2 be 48.5 d
N225 7961 cd 15.4 69.6 cd 143.6 ¢ 22.4d 4.7d 35.4 e
N270 7560 de 9.6 68.3 cd 137.0 ed 16.2 de 2.5d 28.0f
S1 8089 bed 17.3 73.5b 166.4 a 40.6 ab 6.6 cd 44.9 d
S2 9125 a 32.3 73.0 be 141.6 ¢ 34.5¢ 15.9 a 65.2 ¢

i (Note) : NHI—Harvest index of N; REy—Recovery efficiency of N; AEy—Agronomic efficiency of N; PFPy— Partial factor productivity of N
[FIFB IR IG A R R R Rk 5% 5.3 /KT Values followed by different letters are significant at the 5% level.
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Table 3 Nitrogen apparent balance during the growing stage of rice

A A N input R4 N output
4b 38 ESUELSS
Treatments MR HEIRTHLR HH AR WA BRETHA Apparent loss
N rate Initial Nmin Net N mineralization N uptake Residual Nmin

NO 0 281 -76.6 93.2 ef 111.2 be

N45 45 281 -76.6 99.2 e 101.8 ¢ 48.4 e
NS0 90 281 -76.6 127.5 cd 115.5 be 5.4 e
N135 135 281 -76.6 159.2 ab 101.2 ¢ 79.0d
N180 180 281 -76.6 148. 4 abc 122.3 ab 113.7 ¢
N225 225 281 -76.6 143. 6 de 115.2 be 170.6 b
N270 270 281 -76.6 137.0 ab 121.3 ab 216.1 a
S1 180 281 -76.6 166.4 a 114. 6 be 103.4 ¢
S2 140 281 -76.6 141. 6 be 128.3 a 74.5 d

¥ (Note) : [FFIEHRE AR B EERERIE 5% BE/KFE Values followed by different letters are significant at the 5% level.
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