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39.3 mg/ka pH 5.37 105°C 30 min
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3 (W3)3 w23
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3 4:3:3 2012 ( ) =
6 19 X (%)
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7 26 (%)=( "N ~0.3663)/(
75 kg/hm? P,0s PN —0.3663)x100
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2012 6 19 7 1 w23 Zl1
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3~5cm 25.6% W23  ZI1
24 /m’ 2 w3 N200 w23
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Fig. 1 Schematics view of '*N micro plot
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F1 FRKEBEMRBPEREERAR. HER. EREEMEERRRE
Table 1 Accumulation of total N, soil-based N, fertilizer-based N and fertilizer N use efficiency in different rice varieties during whole growth stage
(t/hm?) (N, kg/hm?) (N, kg/hm?) (N, kg/hm?) (%)
N200 W3 7.70£0.07 b 158+ 11b 101 +£10b 56.6 £1.6d(36.0%) 283+0.8¢c
w23 9.79+049a 189+ 14a 125+ 14 a 64.1 £ 2.8 be (34.0%) 32.1+14b
Z11 9.58+0.13a 189+ 17a 121+15a 67.8£2.1b(36.0%) 339+ 1.1a
N270 w3 7.82£0.46Db 162+5b 94+£4b 67.5 % 1.3 be (41.7%) 25.0+£054d
w23 10.0+£0.31a 208+ 14 a 131£13a 77.1£1.6 a(37.1%) 28.5+0.6c¢c
Z11 9.82+0.17a 207+4a 132+2a 75.5+2.52a(36.4%) 28.0+09¢c
(P<0.05)
2.2 19.8% 23.8% W3
2 N200 N270 9.38%
w23 Z11 W3 N200  N270
w23 Z11 40.6% ~ 44.5% 42.1% ~ 45.6%
W3 34.0% ~ 36.0% 36.4% ~ 41.7%
N270 w23 Z11 25.9% ~ 28.7%
W3 W3 23.7% ~25.2% 28.3% ~33.9%
12.1% 15.0% 15.7% 21.9% 25.0% ~ 28.0%
6.24% 5.30% N270
W23 Z11
F2 FREKESMSTHEANRKZRREE. TREMERES
Table 2 Accumulation of total N, soil-based N, fertilizer-based N in different rice varieties before rice heading stage
(N, kg/hm?) (N, kg/hm?) (N, kg/hm?) (%)
N200 w3 128 £ 18 b (81.0%)" 75.7+10.0 ab 51.9 + 7.7 ¢ (40.6%)” 25.9+3.9 ab
w23 131 +8b (69.0%) 77.2+8.0 ab 53.4+5.0 ¢ (40.9%) 26.7+2.5ab
Z11 130 + 13 b (68.6%) 72.1£103b 57.5+4.5 bc (44.5%) 28.7+23a
N270 w3 140 + 12 ab (86.7%) 76.4+7.0ab 64.1 £ 4.8 ab (45.6%) 23.7+1.8b
w23 157 £ 17 a (75.2%) 88.4+13.5ab 68.1 £4.1a (43.7%) 252+ 15ab
Z11 161 £ 11 a (77.5%) 93.1t104a 67.5+3.5a(42.1%) 25.0% 1.3 ab
1) 2)
2.3
3 w23 711
w23 Z11 w3
W3 w3
N200 w23 711 W3 16.3% ~19.2%
95.7% 98.0% N270 139%
116% 2.35% ~ 5.39% 28.3% ~
N200 w23 Z11 33.9% 25.0% ~ 28.0%
W3  89.3% 94.1% 129% 119% N270
134% 102% 157% 130%
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#3 ARKEBEMFEARREERER. TEFTFEHEE
Table 3 Accumulation of total N, soil-based N, fertilizer-based N in different rice varieties after rice heading stage
(N, kg/hm?) (N, kg/hm?) (N, kg/hm?) (%)
N200 w3 30.0 + 11.3 be (21.2%)" 253+ 10.4 be 4.71 + 1.56 be (16.4%)” 2.35+0.78 be
W23 58.7£13.9 a (36.8%) 479+ 14.1a 10.8 £2.8 a (19.2%) 539+142a
Z11 59.4+17.2 a(38.5%) 49.1t15.1a 103 £2.1a(17.7%) 5.15+1.07a
N270 W3 21.6 £4.8 ¢ (10.1%) 182+44c¢ 3.48 £1.35¢(16.3%) 1.29+0.50 ¢
W23 51.6 £ 14.4 a (29.9%) 42.6 £13.1 ab 8.96 £ 1.56 a (17.9%) 3.32+£0.58b
Z11 46.7+ 3.8 ab (21.7%) 36.7+2.4 ab 8.00 £2.30 ab (17.1%) 297+0.85b
1) 2)
24 N200 W3 W23
4 N200 5.80% Z11 14.6% N270
34.5 ~39.2 kg/hm’ N200
17.2% ~ 19.6% N270 46.2% ~ 59.9% W3 W23
37.7~45.7 kg/hm2 N200 Z11 8.93% 9.72% ( 2
N270
N200
14.0% ~ 16.9% N200
N270
w23 711 x5 TRAKERMEAHLERBERIT RESE
Table 5 Contents of alkali-hydrolyzable N and mineral N in soil
w3 N270 with different rice varieties at maturity
W23 Z11 W3 NH;-N NO;-N
(N, kg/hm®) (N, kg/hm®) (N, kg/hm?)
N200 w3 348+26a  624+6.6a 159+16a
= o O = ey /f > G B2
=4 Z?H7K$Hgnf¢ﬁkﬁﬂ,ﬁaﬂ|ﬂ*4ﬂ-§£&;. W23 331+26a 653+54a 149+07a
Table 4 Fertilizer N residue under different rice varieties at
maturity Z11 325+t 16a 647+65a 144=x15a
N270 W3 325+17a  61.6+79a 166+1.0a
(N, kg/hm?®) (%)
W23 317+ 14 a 58.0+74a 15.1+16a
N200 W3 345+84a 17.2+4.2 ab
Z11 + 7x6. 9+1.
w23 332+74a 16.6 3.7 ab 322+33a  577%65a 159+ 16a
Z11 392+19a 19.6+09a 200 -
—W3
N270 w3 37.7+£8.7a 140+£32b 180 rra w23 a b b
w23 429+77a 15.9+2.8 ab G 160 pEXXZ11 T 1
11 4574612 16.9+2.3 ab Eadl
c
~ 120 cd
< T
5 iFé 100 |
w23 ZIl w3 =
BR 60+
NHI-N NO3-N [y 40 L
20+
0
N200 N270
Lb3E
2.5 (P<0.05) )
w23zl ( ? FRABEMERAEASRALE

W3

Fig.2 Total N losses from paddy field to environment under

different rice varieties
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Characteristics of Utilization of N Sources From Soil and Fertilizer
by Rice Varieties with High Yield in Taihu Lake Area

CHEN Gui', SHI Weimingz*, ZHAO Guohuas, ZHANG Hongmeil,
SHEN Yaqiang', CHENG Wangda'"

(1 Development of Agricultural Ecological Environment, Jiaxing Academy of Agricultural Sciences, Jiaxing, Zhejiang 314016,
China; 2 Research Center of Non-point Source Pollution Control, Institute of Soil Science, Chinese Academy of Sciences,
Nanjing 210008, China; 3 College of Biological, Chemical Sciences and Engineering, Jiaxing University, Jiaxing,
Zhejiang 314001, China)

Abstract: "N micro-plot experiment was conducted in Yixing city of Taihu Lake area to study characteristics of soil and
fertilizer N uptake in Wuyunjing 23 (W23), Zhendao 11 (Z11) and Wuyujing 3 (W3) before and after rice heading stage, N
residue in soil and environmental N losses. W23 and Z11 were cultivated recently and planted widely as high-grain rice varieties,
while W3 was earlier bred with relatively lower yield. The results showed that W23 and Z11 accumulated obviously greater total
N, soil N and fertilizer N than W3 did during whole growth stage. There was no difference in accumulations of 3 kinds of N for
these rice cultivars before heading stage. W23 and Z11 had stronger ability in absorbing soil and fertilizer N than W3 after
heading stage, especially for fertilizer N. The uptake of N from soil by W23 and Z11 was increased by 89.3%-134% and by
119%—-157% from fertilizer compared with W3. Increase in N application rate enhanced uptake of N from soil by W23 and Z11
before heading stage, but did not affected N uptake from soil and fertilizer after heading stage. There were no significant
differences in soil N residues of fertilizer N detected by 5N trace method, total N, alkali-hydrolyzable N, NH;-N and NO3-N in
cultivated soil among various rice varieties at N200 and N270 levels. W23 and Z11 were environment-friendly rice cultivars
under the same N application rate due to less N losses into environment compared with W3.

Key words: Taihu Lake area; High-yield rice; Soil N; Fertilizer N; N residue



