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Effects of nitrogen application on yield and C/N of double-cropping rice
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Abstract: The experiment was conducted to study effects of different ratios of basic and tillering, and panicle nitro-
gen fertilization on yield, dry matter accumulation, nitrogen accumulation and the ratio of carbon and nitrogen of
double-cropping rice. The results show that when the total nitrogen rate is N 225 kg/ha, the yield is the highest
under the treatment which the ratio of basic and tillering nitrogen amount to panicle nitrogen amount is about 7:3,
the followings are the treatments of ratios of 6:4 and 8:2, which are all higher than that of the conventional nitrogen
application pattern (10:0). When the ratio of basic and tillering nitrogen application to total nitrogen application
amount is from 60% to 70% of double-cropping rice, the dry matter accumulation, nitrogen accumulation, nitrogen
utilization efficiency, N —agronomy efficiency are all increased under the ratio of 7:3, the carbon metabolism and
nitrogen metabolism are also in a good coordination. The usable carbohydrate including soluble sugars and starch of
early rice leaf at booting stage is 17%-18% , C/N is 5. 0-5. 5, and the usable carbohydrate of late rice is 19% -
21% and C/N is 5.0 —6. 0. These would be the physiological base of getting higher rice yield when the ratios are 7
:3 and 6:4. In all, synthesizing the yield, nitrogen utilization efficiency and C/N of double-cropping rice, the ratio
of nitrogen application at the panicle stage of rice to total nitrogen application amount is from 30% to 40% .
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Table 1 Effects of different ratios of basic and tillering nitrogen to panicle nitrogen on double-cropping
rice yield and its components
K BRENK  AEER 4% FHE  BREE SRCR
gt Panicle Grain number Spikelet Seed setting 1000-grain Theoretic Actual
Treatment number per panicle number rate weight yield yield
(No./m?)  (No./panicle) ( x10°/m?) (%) (g) (kg/hm*) (kg/hm*)
B 10:0 316.34 a 108.88 ¢ 34.44 b 77.67 b 27.45 a 7347 ¢ 7097 ¢
Early 8:2 319.94 a 111. 82 be 35.78 ab 78.35 b 27.41 a 7671 b 7413 b
rice 7:3 320.54 a 116. 68 ab 37.40 a 79.26 b 27.39 a 8109 a 7767 a
6:4 310.04 a 118.52 a 36.75 ab 79.13 b 27.36 a 7954 a 7722 a
5:5 311.84 a 117.21 ab 36.58 ab 78.27 b 27.06 a 7725 b 7475 b
0 228.94 b 100.12 d 22.92 ¢ 85.62 a 27.74 a 5446 d 5169 d
MR 10:0 294.00 a 148.58 ¢ 43.65 ¢ 69.10 b 25.56 ab 7711 ¢ 7477 ¢
Late 8:2 291.45 a 153.90 be 44.78 b 70.18 b 25.39b 7979 b 7776 b
rice 7:3 290.70 a 161. 65 ab 46.99 a 70.26 b 25.28 b 8347 a 8051 a
6:4 277.51 b 168.48 a 46.75 a 69.66 b 25.25b 8224 ab 7969 a
5:5 274.21 b 168.36 a 46.13 ab 68.99 b 25.10 b 7987 b 7813 b
0 184.41 ¢ 151.97 be 28.02 d 74.49 a 26.09 a 5447 d 5229 d

1 (Note) : [FFIBIRIGE AR FRFERZERIE 5% B3E /KT Values followed by different letters in the same column are significant at 5% level.
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Table 2 Effects of different ratios of basic and tillering nitrogen to panicle nitrogen on
dry matter accumulation of each growing stage of rice
BRI 18 3 Tl RS ZHERK
a3 Transplanting stage L3 Heading stage Maturity stage Economic
Treatment
(kg/hm®) coefficient
g 10:0 183.45 a 3499 a 7668 c 12911 ¢ 0.462 b
Early 8:2 183.90 a 3363 b 7987 b 13517 b 0.461 b
rice 7:3 182.85 a 3214 ¢ 8100 a 13992 a 0.466 b
6:4 182.55 a 3093 d 7956 b 13692 b 0.474 b
5:5 184.95 a 2977 e 7862 be 13359 be 0.470 b
0 184.50 a 2639 6144 d 8834 d 0.492 a
REFS 10:0 285.30 a 3521 a 8386 ¢ 13992 ¢ 0.449 b
Late 8:2 284.10 a 3411 b 8566 b 14582 b 0.448 b
rice 7:3 284.10 a 3262 ¢ 8805 a 15141 a 0.447 b
6:4 284.10 a 3128 d 8781 ab 15028 a 0.445 b
5:5 282.75 a 2982 e 8538 b 14619 b 0.449 b
0 284.10 a 2578 £ 6365 d 9280 d 0.473 a

7 (Note) : L3—The stage 31d leaf from the top. [FIFNEHEG A FZRFE R 27k 5% B /KT Values followed by different letters in the same

column are significant at 5% level.

R3 ERESHERILINNERERREENERFAXENZTG
Table 3 Effects of different ratios of basic and tillering nitrogen to panicle nitrogen on

N accumulation and N utilization efficiency

AEMER (kg/hm’) REUWHAR  REFHAR ARFIHER BTRTRRERAR
Ab3 Nitrogen accumulation N apparent N physiological N agronomic N-requirement
Treatment 18] 3 n}H hlifEA R recovery efficiency efficiency efficiency per 100 kg grain
13 Heading Maturity (%) (kg/kg) (kg/kg) (kg)
H#g 10:0 105.75 a 118.05d 128.70d 23,13 d 37.03 a 8.57 ¢ 1.81 be
Early 8:2 99.30 b 129.30 ¢ 142.50 ¢ 29.27 ¢ 34.07b 9.97 b 1.92 b
rice  7:3 90.60 ¢ 137.85b  156.90 b 35.67b 32.37b 11.55 a 2.02 ab
6:4 81.90 d 141.45b  156.75 b 35.60 b 31.87 b 11.35 a 2.03 ab
5:5 71.70 e 151.80a 161.25 a 37.60 a 27.25 ¢ 10.25 b 2.16 a
0 58.65 f 66.45 e 76.65 e 1.48 ¢
M 10:0 102.60 a 130.05¢ 140.70 ¢ 27.60 ¢ 36.19 a 9.99 ¢ 1.88 b
Late  8:2 93.90 b 136.95b  155.25b 34.07b 33.23b 11.32 b 2.00 ab
rice  7:3 84.60 ¢ 145.95a  164.85 a 38.33 ab 32.71 b 12.54 a 2.05 ab
6:4 75.60 d 146.25a  165.90 a 38.80 ab 31.38b 12.18 a 2.08 ab
5:5 65.55 e 144.00 a  167.25 a 39.40 a 29.14 ¢ 11.48 b 2.14 a
0 55.95¢ 73.50 d 78.60 d 1.50 ¢

1 (Note) : BRI FZIMIRE B N6.75 9. 45 kg/hm®> N accumulation of early rice and late rice are N 6. 75 and 9. 45 kg/ha at the trans-
planting stage. L3—The stage of 31d leaf from the top. [EIZEHE G AR FZEFn A [F B BE IR -5 FE G H 5 4k 31 ] 22 F:3Kk 5% 8.3 /K F Values fol-

lowed by different letters in the same column are significant among different treatments with different ratios of basic and tillering nitrogen to panicle nitrogen

at 5% level.
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Table 4 Effects of different ratios of basic and tillering nitrogen to panicle nitrogen on carbohydrate content and ratio of

carbon to nitrogen in leaves and stem and sheath

182 -4 {8l 1 m-4A 2R ittt
s 2 L1 Booting stage Heading stage
Treatment  FJHMEME (%) BRALL WTAMR (%) AL FTHMNE (%) BRAL WM (%) ALK
Carbohydrate C/N Carbohydrate C/N Carbohydrate C/N Carbohydrate C/N
It Leaves

B 10:0 22.81b 6.48 b 20.15b 6.46 b 19.43 a 6.41 b 35.55a 12.30 a
Early 8:2 19.98 ¢ 5.50 ¢ 16.91 ¢ 5.22 ¢ 16.37 be 5.85¢ 27.17 b 9.24 b
rice 7:3 19.02 d 5.10 ¢ 15.15 ¢d 4.40 ¢ 17.78 b 5.45 ¢ 21.58 ¢ 7.94 ¢
6:4 19.76 ¢ 5.04 ¢ 12.65 d 3.24 d 16.94 be 4.95 cd 22.28 ¢ 7.43 ¢

5:5 19.67 ¢ 4.75 d 12.88 d 3.04 d 15.01 ¢ 4.08 d 21.54 ¢ 6.97 ¢

0 31.50 a 11.41 a 23.32 a 10.01 a 17.37 b 7.82 a 28.64 b 13.57 a

Mo fg 10:0 22.42 b 6.67 b 21.79 b 7.03 b 20.79 be 7.24 b 35.69 a 15.45 a
Late 8:2 21.72 b 5.23 ¢ 20.12 b 5.50 ¢ 21.66 b 6.58 ¢ 34.68 a 13.71 b
rice 7:3 20.90 be 4.85¢ 19.34 b 5.21¢ 20.91 be 6.01 ¢ 33.70 a 10.47 ¢
6:4 19.71 be 4.48 ¢ 18.21 be 4.75 cd 19.45 ¢ 5.30 cd 27.96 b 8.58 d

5:5 18.28 ¢ 4.01 ed 16.42 ¢ 3.98 cd 18.81 ¢ 4.96 cd 26.89 b 7.88d

0 28.01 a 10.81 a 25.95 a 10.14 a 24.32 a 9.58 a 33.27 a 16.07 a

2588 Stem and sheath

B 10:0 43.65 b 28.38 b 50.53 b 35.86 b 45.18 b 45.90 b 64.92 b 75.53 b
Early 8:2 41.02 ¢ 24.28 ¢ 48.39 b 27.77 ¢ 43.03 b 35.54 ¢ 62.54 b 48.85 ¢
rice 7:3 38.3dcd 21.44cd 41.19c¢ 21.52 d 38.06 ¢ 28.43 d 59.94 be 44.63 ¢
6:4 35.35d 19.35e¢d  40.92 ¢ 17.90 e 33.17d 21.41 e 57.24 be 41.23 ¢

5:5 34.36 d 16.71 d 40.81 ¢ 16.14 e 26.65 e 15.04 { 48.87 ¢ 30.91d

0 46.99 a 42.66 a 60.25 a 55.21 a 51.30 a 77.12 a 77.01 a 112.07 a

Mo fg 10:0 52.59 a 33.56 b 51.80 b 43.94 b 55.56 bc  67.30ab  65.03 ¢ 94.39 b
Late 8:2 45.30 b 23.78 ¢ 42.76 ¢ 31.11 ¢ 63.72 a 54.31 b 69.80 b 84.13 ¢
rice 7:3 44.22 b 19.03 d 41.87 ¢ 24.61 d 60.81 b 47.32 b 72.03 b 81.67 ¢
6:4 43.22 b 16.46 d 39.92 ¢ 22.83 d 59.69 b 38.85 ¢ 65.55 ¢ 53.54 d

5:5 39.09 ¢ 14.34 d 34.34 d 17.97 e 57.53 bc  35.04 ¢ 55.57 d 41.09 e

0 45.63 b 46.24 a 59.05 a 62.91 a 53.08 ¢ 71.45 a 78.62 a 177.00 a

¥ (Note) ; L2—The stage of 2nd leaf from the top; L1—The stage of 1st leaf from the top. [F]FHUE )G A6 FHEE3F R A 6] FLBENE 50T H Ak
] 22§35 5% B.3E K Values followed by different letters in the same column are significant among different treatments with different ratios of basic

and tillering nitrogen to panicle nitrogen at 5% level.
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