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Effects of Nitrogen Application Amount and Planting D ensity
on Y ield of Super L ate Rice T ianyouhuazhan
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(1 Jiangxi A gricultural University/ Key L aboratory of Crop Physiology, Ecology and Genetic B reeding,
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try of Agriculture, N anchang 330045, Ching; 2 Jiangxi A cademy of A gricultural Sciences /il and Fertilizer &
Resurces and Envimmment Institute, Nanchang 330200, China)

Abstract: Using lit- plot design, the effects of the nitrogen goplication anount and planting density on
the yield were studied with double - cropping super late rice Tianyouhuazhan The results showved that the grain
yield and its 4 componentswere influenced significantly (P <Q 01) by nitrogen gpplication, and the grain
yield, effective panicle and pikelets per panicle were influenced significantly (P <Q 05) by planting density.
The interaction of nitrogen goplication anount and planting density had very significant influence on effective
panicle(P <0 01) and pikeletsper panicle(P <Q. 05). The grain yield, biomass, total N uptake, nitrogen re-
quirament for 100 kg grain production, max Na of tillers tiller panicle rate and effective panicle were in-
creased, with increased nitrogen gpplication at the range of O o 210 kg/hnz, but the effective panicle foming
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rate was decreased The biomass, total N uptake, nitrogen requirenent for 100 kg grain production, the max
Na of tillers and effective panicles increased with the increase of planting density from 18 x 10" o 30 x 10
hill- hm’, but the tiller panicle rate and effective panicle foming rate decreased The tiller panicle rate, nitro-
gen requirament for 100 kg grain production were significantly linearly related o the yield, while a parabolic
relationship was found beiveen biomass, ttal N uptake and yield The experment shoved itwas favorable for
increasing the yield of Tianyouhuazhan under the combination of 210 kg/rm2 N and 24 x10" hill/tm’ - 30 x
10" hill/hm?.
Key words super late rice; tianyouhuazhan; nitrogen gpplication anount; planting density; yield

[1]

[2-3] [4-5]
[6-8] , “« »
[9] w n’ [10] « ” [11] ,
1
11
2007 2008
“ pH 5 52; 39 7 g/kg 1 985 g/
kg 124 2 mg/kg; (R,Os) 36 24 mg/kg; (K,O) 90 12 mg/kg ,
6 23 7 24 , 2
12
, ( N), (N,: 210 kg/hm®) (N,: 165 kg/hm’)
(N;: 120 kg/hm?) (No: 0 kg/hm’); , 30x1d  /hm’ (M,: 16 65 an
x19 98 an) 24 x10° /hm’ (M,:16 65 an x24 96 an) 18 x10°  /tm’ (M5:16 65 an x33 33 an) 3
, 45m’, 15 m’ m m m =424 :
1d , 10d , 15 (R,Os: 90 kg/hm?)
, (K,0:180 kg/tm®) m m =55
13
131 20 , 10 4d :
4d 1 ,
132 1d : ( )
, 5 : ( )3 , 105
15 min, 80
133 FOSS- 2300
134 2d , 30 5 ;
200
135 (%) =1( -

)/ ] x100; 100 kg N = / ) x100



3 " ” 427.
136 , Excel DPS
2
21
(1), 4 ;
1
Tah 1 Analysisof var ance
F Valueof F
/
.. FO 05 FO 01
Variation source Effective Yikelets Seeding 1 000 - grain Vield
ie
panicles /panicle etting rate weight
N itrogen 534 48" 522" 7. 737 5717 235 72”7 305 4 82
Density 192 49~ 17. 01" Q 19 2 36 522 3 4 572
Interaction 4 127 2 80 154 170 Q37 2 55 376
* ok 5% 1% *, ** g dignificant at level of 5% or 1%, repectively.
0 210 kg/hm® : , . N N;
Ny N, ) No N, )
N, , No ; , (
2) : : ;
L L ( 2) 1 L
2
Tah 2 Effectsof nitrogen application amount and planting density on yield and its can ponents
/(x10*- tm™?) / 1% /9 /(t hm™?)
Treatments Effective panicles Sikelets/panicle  Seeding setting rate 1 000 - grain weight Yield
No 198 69 +6 94cC 132 40 +5 82bAB 88 64 £1 50 24 34 £Q 77bcAB 4 66 £Q 30cC
N, 271 65 +16 338 137. 44 +5 718AB 86 14 +1 34kB 24 61 £Q 75a 6 920 6B
N, 296 89 £19 11aA 139 08 +10 71&A 86 86 +2 741B 24 101 478 7. 40 £0 68aA
N, 295 95 +26 38aA 131 18 +20 14iB 86 71 +0 07iB 24 44 +(Q 58ahAB 7. 57 £1 08&A
M, 289 91 +21 69aA 129 15+8 9438 86 93 +1 40aA 24 47 +Q 85aA 6 72 +Q 51aA
M, 265 62 +15 538 134 82 +10 24iB 87. 10 £0 88aA 24 41 +Q0 96aA 6 75+0Q 7584
M, 241 85 +14 35¢cC 141 11 £12 60&A 87. 23 +1 86 24 24 +Q 88a&A 6 44 £Q 56bA
, 5% 1%
Capital letters express a significant level of 5% and lovercase letters express a significant level of 1%.
22
4 1 1 1 (

r=0
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3
Tah 3 Interaction of nitrogen application anount and planting density on yield and its canponents
/( x10% tm~2) / 1% /g /(t tm-2)
Treaments Effective panicles Sikelets/panicle Seeding setting rate 1000 - grain weight Yield
NQM, 217 20 +11 03fG 129 52 +3 92cdeBCDE 87. 22 +Q 38bcABC 24 20 +Q 86ahAB 4 65+0Q 18eD
NM, 201 84 +3 05¢H 128 76 +6 84deBCDE 89 26 +1 68abAB 24 59 +Q 83 4 92 +Q 68D
NM3 177. 03 £6 75hl 138 93+6 70bcABC 89 44 +3 202\ 24 22 +0Q 62abAB 4 42 +Q 06D
NMy 300 30 +16 65bCD 125 76 +1 80fCDE 86 38 +3 13BC 24 72 +Q 748 7 06 +Q 15bcdABC
NM, 265 80 +17. 82dE 138 21 +9 51bcdABCD 85 87 +Q 30cC 24 57 +Q 9527 6 94+Q 34cBC
NMg 248 85+ 14 64eF 148 36 +Q 422 86 17 +Q 59¢C 24 56 +Q 56aA 6 77 +Q 60dC
NM 325 95+26 942\ 137 28 +13 74bcdeABCD 86 59 +1 480ABC 24 48 +1 36aAB 7 51+Q 71abAB
NM, 290 04 +14 09D 141 04 +4 83abAB 87 03 +2 760ABC 24 05 +1 49bcAB 7 48 +Q 71abAB
NM3 274 68 +16 29dE 138 94 +13 56boABC 86 98 +4 00ABC 23 791 568 7 22 +Q 61abcdABC
NMy 316 20 +32 242AB 124 06 +19 92fE 87. 55 +1 39abcABC 24 48 +Q 45a8AB 7 69 +1 00\
NM, 304 80 +27. 15kBC 131 26 19 78cdeBCDE 86 25 +1 24BC 24 45 +Q 55a80AB 7 671 27aA
NM 3 266 85 +19 73dE 138 23 +20 73bcdABCD 86 32 +Q 34BC 24 40 +Q 78abAB 7 35+Q 97abcABC
5% 1%
Capital letters express a significant level of 5% and lovercase letters express a significant level of 1%.
4

Tab 4 Effectsof nitrogen application anount and planting density on tiller and the rate of form ng panicle

/(x10"- tm™?) 1%
Treaments Themax Na of tiller Effective panicle foming rate Tiller panicle rate
NoM 330 00 £33 94 65 73+3 06 60 31+ 6 16
NoM, 309 00 £12 73 65 33+1 66 62 26 £6 55
NoM 3 270 00 £22 91 65 81+3 23 68 91+8 61
N;M; 461 25 +1 06 65 66 £2 96 66 14 £4 50
N;M, 439 8021 21 60 341 24 70 34 £5 68
N;M, 337. 95+9 55 74 58 £5 21 74 35+£3 46
N,M; 510 00 £59 40 65 27 +£3 91 72 48 £2 93
N,M, 472 80 £33 94 62 08 £2 39 72 22 £2 55
N,M; 390 60 +35 64 71 42 £3 66 80 32+1 50
N;M 501 75 +£26 52 63 27 £2 63 73 55+5 19
N;M, 483 60 £30 55 63 04 £10 03 74 10 £3 66
N;M 4 428 85 +£43 91 63 04 £10 68 75 84 £4 27
23
5 , ,
, : (y=-Q0574X +1 8859x - 7 3858,
R =0 977 9), 16 43 t/tm’; (y=-19628X +12 159x - 11 259, K =Q 729 7)
(y=-1039 1¥ +10 144x - 17 379, R =Q 833 8) (y=-04862X +5 272 2x- 6 726 9,
R® =0 912 2) , 3 10,
4 88 t/hm* 5 42 t/tm’
2 4
241 6 ,

; (Nl N, N3)-
, (y = -0 0002¢ + Q 070 6x
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Tah 5 Effectsof nitrogen application anount and planting density on dry matter accumulation

n different growth stages t/hm’

Treaments Biomass Tranglanting stage Early stage M iddle stage L ate stage
NoM; 9 090 41D 0 36 210 357 3 06
NoM, 8 81 +0Q 65D 0 32 187 318 344
NoM3 8 290 +Q 43D 023 2 05 324 276
N,M, 12 88 +Q 11ahcABC 0 40 330 4 69 4 49
N,M, 11 55 +1 52dC 033 281 4 66 375
N;M, 11 76 +Q 39cdBC a 27 21 513 4 25
N,M, 13 29 +Q 93abAB 0 38 348 4 10 533
N:M, 12 70 =1 44a&bcdABC 034 3 09 434 4 93
N,M, 12 27 +Q 14bcdABC 023 231 4 62 511
N;M, 13 51 +Q 41 035 333 511 4 73
NsM, 13 70 £1 85&A 0 32 2 87 5 13 538
N;M, 12 86 +Q 25abcABC Q 27 274 5 05 4 80

Early stage Tranglanting t panicle initiation stage; M iddle stage: Panicle initiation stage to heading stage; L ate stage: Head-
ing stage t maturity stage
+0 6235, R =0 987 1) , 176 50 kg/hm’; (y=-00009¥X +Q 160 8x +
Q 643 1, R =0 974 9) (y=-00015¢ +0Q 200 5x +Q 812 5 R =Q 955 8) (y=-0Q 01545
+Q 703 8x - O 535 3, R’ =Q 929 3) ,
89 33 kg/tm’, 66 83 kg/hm* 22 85 kg/hm’

6
Tah 6 Effectsof nitrogen application anount and planting density on the nitrogen accumulation

n different growth stages t/tm’

Treaments Total N accumulation Tranglanting stage Early stage M iddle stage L ate stage
NoM 72 61 +6 85D 7.10 30 48 24 78 10 25
NoM, 67 46 +£12 11D 6 27 28 86 23 20 913
NoM, 67. 64 £9 37D 4 56 31 83 22 47 8 79
N,M, 138 01 +20 69dC 804 59 18 47. 70 19 32
N,M, 134 59 +15 44deC 6 52 61 52 43 67 18 79
N:M; 127. 14 +18 06eC 533 53 04 48 73 20 03
N,M, 162 42 +8 461B 7.53 72 97 59 07 22 84
N-M, 153 83 +8 31bdB 6 72 66 90 47 47 18 91
N,M, 150 74 +23 078 4 52 63 79 61 31 16 30
N;M, 187. 25 +15 56aA 6 97 79 60 66 13 22 68
N3M, 179 92 +19 258\ 6 42 75 39 78 83 19 28
N3M, 162 54 +32 35tB 5 30 68 90 69 78 18 56

Early stage Tranglanting o panicle initiation stage; M iddle stage: Panicle initiation stage to heading stage; L ate stage: Head-
ing stage o maturity stage
242 7 , )
, 100 kg : ,
100 kg M, M, M, ;
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100 kg M, M, Ms; ,
. ) , 100 kg
., 100 kg N (r=08984")
7
3 Tah 7 Effectsof nitrogen application anount and planting density
, 2030 on nitrogen use efficiency
16 2030
1% 100 kg N  /kg
40('% | 5% (12] Treaments Appa.lrent u.tilization N requi.re*nentfor.
ratio of nitrogen 100 kg grain production
NoM, 162+Q 04
NoM, 147+0Q 24
NoMs 157+Q 07
) ) N.M, 50 62 +£17 01 1 96 +. 036
, N;M, 41 27 +11 82 177+0Q 04
N,M, 46 09 +12 18 192+0 50
! ! (12,13 14] N,M, 57.53+3 41 231+Q 18
N,M, 49 461 79 2 11+Q 33
' N,M 49 63+9 33 21740 50
’ NgM, 55 26 +3 20 2 60+Q 53
NsM, 49 30 %9 42 2430 79
' NsM, 43 29 +13 63 2 30+0 82
( 2, ( 3 :
120 210 kg/hm’ , ,
24 x10° 30x10' /hm’
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