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Effects of Amount of Nitrogen, Phosphorus and Potassium Fertilizer

Application on Yield and Quantity of Rice
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Abstract: The effects of amount of nitrogen, phosphorus and potassium fertilizer application on yield
and quantity of rice were studied in the paper by the method of plot isolated by plastic. The results
showed that the high yield were obtained in treatments which amounts of three fertilizers application were
as follows: 240 kg/hm? of nitrogen (economical utilizing amount was 160 kg/hm?), 150 kg/hm? of
phosphorus and 120 kg/hm’ of potassium. If nitrogen fertilizer added, the yield, brown rice rate,
length/width, gel consistency and protein increased and the chalky grain and chalkiness decreased. If
phosphorus fertilizer added, the chalky grain and chalkiness decreased obviously, but the head rice rate
decreased also. Although the green rice rate decreased when the potassium fertilizer added, whereas it
caused the amylose content to increase. There were advantages and disadvantages from the point of view
of quality. Nitrogen fertilizer was the important element to increase yield and improve quality. Increasing
yield and improving quality may be achieved at the same time.
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. N 30 cmx 20 em(16.7  /m?) 3 NN
N 3 - 9 25
° 3
1 NY147-88 (
) DPS ,
1.1 (4 mx 3 m)
2003 ~2004 12 m*( ) 10 20
2.0 g/kg. 2.1 g/kg. 4.3 g/kg. 30 cm N o
124.51 mg/kg. 20.00 mg/kg.
113.10 mg/kg 29.5 g/kg pH 6.29, o 3
3 Yod 12 .
1.2
3 5 25 21 1 o NN
1 NEEEN
N PO K Okghn) NG N N
(kghn)  (kg/hnr) N (%) P,05(%) K.0(%)
NO1 0 75 90 0 100 100 0 0 0
NO2 40 75 90 30 100 100 20 25 25
NO3 80 75 90 30 100 100 20 25 25
NO4 120 75 90 30 100 100 20 25 25
NO5 160 75 90 30 100 100 20 25 25
NO6 200 75 90 30 100 100 20 25 25
NO7 240 75 90 30 100 100 20 25 25
P01 120 0 90 30 0 100 20 25 25
P02 120 25 90 30 100 100 20 25 25
P03 120 50 90 30 100 100 20 25 25
P04 120 75 90 30 100 100 20 25 25
P05 120 100 90 30 100 100 20 25 25
P06 120 125 90 30 100 100 20 25 25
P07 120 150 90 30 100 100 20 25 25
K01 120 75 0 30 100 0 20 25 25
K02 120 75 30 30 100 100 20 25 25
KO3 120 75 60 30 100 100 20 25 25
K04 120 75 90 30 100 100 20 25 25
K05 120 75 120 30 100 100 20 25 25
K06 120 75 150 30 100 100 20 25 25
K07 120 75 180 30 100 100 20 25 25
K 0 0 0 0 0 0 0 0 0
7 ( N)0~240 2)2
kg/hm® 40 kg/hm’ (P,0)0~150  (P<0.01), 2003 (CK) 3 469.16
kg/hm?® 25 kg/hm? (K,0)0~180  kg/hm? . (NO1)
kg/hm? 30 kg/hm? o 3 848.33 kg/hm*>  CK ( N
30%( ) 20%(6 S )10.93%. 40~240 keg/hm*(N0O2~N07)
) 25%(6 20 ). 25%(7 5 ). 6 5339.72~10 148.61 kg/hm>  CK
N ( D) 53.92%~192.54% N
5 (NOD) )38.75%~163.71%
26.25~41.35 kg(0.682%~1.075%),
2.1 NN 2004 CK 3 652.65 kg/hm?
2.1.1 N0l 4737.80kg/hm® CK  ( . )
(P,0s 75 kg/hm?), (K,O 90 kg/hm?) 29.71% NO02 ~NO0O7 5 267.39 ~10 134.99
( kg/hm? CK 44.21%~177.47% NO1
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( )1.18%~113.92% 0.055%) .
13.24~27.32 kg(0.279%~0.577%). 2 2.1.3
N (N 120 kg/hm?). (.05 75 kg/hm?)
0~240 kg/hm?) . (B0~
2.1.2 180 kg/hm® K,0) 2003
(N 120 kg/hm?). (K,0 90 kg/hm?) 7 849.72~9 34722 kg/lhm*  CK 126.27%~

169.44% KO1 8 079.72 kg/hm’ CK

(25~150 kg/hm* P,O;) 2003 8 098.06~ ( N )132.90% K03
8 316.39 kg/hm? CK( ) 133.43% ~ K01 ( )0.22%~15.69%
139.72% PO1 8 215.83 kg/hm? CK 0.02 ~10.56 kg (0.001% ~0.131% ).
( N )136.82% (POT) 2004 8 252.86 ~8 449.64
P06.P0O7 0.39%~1.22% kg/hm? CK( ) 125.94%~131.33%
(P,05) 0.26 ~0.67 kg (0.003% ~ K01 8 315.16 kg/hm? CK ( N
0.008%), 2004 (P02 ~P07) )127.65% (KO1) K02 .K06
8380.06~8 696.78 kg/hm’ CK 129.42%~ 0.41%~1.62% K,0)
138.10% PO1 ( )0.40%~4.20% 0.28~2.08 kg(0.003%~0.025%).
(P,05) 0.48~0.57 kg(0.006% ~ o
2
2003 2004 2003 2004 2003 2004
NO1 3 848.33¢G 4 737.80fF PO1 8 215.83abcAB 8 346.31cB K01 8 079.72¢C 8 315.16abA
NO2 5339.72fF 5267.39¢E P02 8 098.05¢ B 8 460.54bB K02 8097.50cBC 8 252.85bA
NO3 7 156.39¢E 6 923.68dD P03 8 166.95bcAB 8 380.06bcB K03 7 849.72dD 8 439.77abA
NO4 8 129.72dD 7 694.70cC P04 8206.94abcAB 8 382.66bcB K04 8 081.39¢BC 8 413.81abA
NO5 9449.17cC 9 096.57bB P05 8 160.28bcAB 8 696.78aA K05 9 347.22aA 8 348.91abA
NO6 9 818.33bB 9 981.83aA P06 8247.78abAB 8 465.73bB K06 8 098.33¢BC 8 255.45bA
NO7 10 148.61aA 10 135.00aA P07 8316.39aA 8 634.48aA K07 8294.45bB 8 449.64aA
CK 3 469.16hH 3 652.65gG CK 3 469.16dC 3 652.65dC CK 3469.16eE 3 652.65¢cB
2.2 NN 240 kg/hm? 5
1 160 kg/hm2 240
o 160 kg/hm? kg/hm?,
160 240 kg/hm?
kg/hm? 1 240 kg/hm? o
12000, j L oGO0
=005 % 2004 4
_'?6 a0, (1) ? 6000. 00
%
3 1000, ) EBH 4000. 00
) i = ' y = -53.281x% + 1418.9x + 3081. 1
soco.co | ¥ = ~147.03x% + 2253. 1x + 1626.9 —— 53 . o paoe
R* = 0.9958
0. 00 0. 00 n
_ briapitl Lilup i
1
2 (P,05) 125~150 kg/hm?
2003 o o
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8350. 0D 8B00, 00 s ETEx? 0. 2083% 3305
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. (K0 o
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Ll R? = 0.1457 8450. 00 Ry = 0.0979 *
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2.3 NN
NO07.N06.NO05 () 240 keg/hm®  2.3.1
200 kg/hm® 160 kg/hm? 10 148.61 ~ 3 (P05 75 kg/hm?).
9 449.71 kg/hm?, K05 (K,0 90 kg/hm?)
(K,0) 120 kg/hm? 9 347.22 . . . . .
kg/hm?, P07 (P,05) N /
150 kg/hm? 8 316.39 kg/hm?, o N N
3 (N) 160~
240 kg/hm? (P,05) 150 kg/hm’ (K,0) . ,
120 kg/hm?, N
Y N N
o o
3
(%) (%) (%) (%) (%) (%) (mm) (%) (%)
NO1 83.13¢E 76.67aA 72.41aA 1.73aA  36.25aA 0.58aA 4.87bB 63.50bcA 18.87aA 7.07¢cdBCD
NO02 83.39deDE  76.88aA 72.76aA 1.72aA  33.33aAB 0.46abAB 5.07bB 62.67cA 17.90abA  6.83deCD
NO3 83.75¢dCD  76.32aA 69.45aA 1.77aA  26.08abABC 0.37bcABC 5.60bB 66.00abcA  17.57abA  6.77eD
NO4 84.10bcBC  76.09aA 70.00aA 1.75aA  23.00abABC 0.22c¢dBCD 11.80aAB  74.00aA 18.10abA  6.83deCD
NO5 84.48bAB 75.92aA 71.11aA 1.76aA  23.08abABC 0.24cdBCD 12.07aAB  73.67abA 17.37bA 7.13bcABC
NO6 84.67aA 77.06aA 73.01aA 1.78aA  16.75bBC 0.16dCD 11.67aAB  70.17abcA  17.57abA  7.33abAB
NO7 84.62aAB 76.25aA 71.57aA 1.77aA  14.17¢C 0.11dD 14.13aA 74.50aA 17.73aA 7.43aA
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o (P>0.05), P03 (P,Os 50
o kg/hm?) PO5(P,05 100 kg/hm?),
2.3.2 o
(N 120 kg/hm?).  (K,O 90 kg/hm?)
(P>0s) N N
o N
(P<0.05)
4
/
(%) (%) (%) (%) (%) (%) (mm) (%) (%)
POl 8421aAB  76.97aA  72.07aA  1.73aA  29.75aA  0.4laA 6.13aA  7133aA  1827abA  6.83aA
P02 84.18aBAB  76.69aA  71.08aA  1.75aA  28.75abA  0.40abA  9.80aA  73.00aA  18.03bA  6.87aA
P03 84.32aA 76.76aA  71.03aA  1.79aA  28.08abA  0.39abA  10.67aA  65.67aA  1847abA  6.83aA
P04  84.19aAB  76.44aA  70.25aA  1.75aA  2553abA  039abA  853aA  68.50aA  18.20abA  6.83aA
P05 83.92bB 77.24aA  71.13aA  1.76aA  25.00abA  0.33abA  9.47aA  65.00aA  1927aA  6.80aA
P06 84.11abAB  76.62aA  70.15aA  175aA  23.75aA  0.23bA 10.60aA  75.00aA  18.40abA  6.83aA
P07 84.24aAB  76.51aA  69.10aA  1.75aA  24.50abA  0.29abA  9.33aA  7433aA  18.47abA _ 6.83aA
0 (P<0.05). K02
233 K07 o
(N 120 kg/hm?).  (P,Os) 75 kg/hm?) K04(K,O 90 kg/hm?) K07
o}
o 5 o
5
/
(%) (%) (%) (%) (%) (%) (mm) (%) (%)
KO0l 84.032A  76.70aA  7127aA  1.74aA  27.42abA  0.34aA 9.93aA  72.50abA  18.00aA  6.87aA
K02 84.20aA  76.28aA  70.73aA  1.76aA  20.00bA  023aA  1047aA  7133abcA  17.60aA  6.87aA
K03 84.02aA  76.68aA  70.63aA  1.95aA  28.92abA  0.352A 9.40aA  68.17bcA  18.07aA  6.77aA
K04 84.22aA  76.69aA  7122aA  1.74aA  26.67abA  0.30aA 9.27aA  64.17cA 1840aA  6.83aA
K05 83.96aA  76.45aA  71.42aA  1.74aA  25.75abA  0.38aA 8.47aA  73.00abA  18.53aA  6.83aA
K06 84.04aA  76.45aA  70.87aA  1.77aA  28.92abA  0.34aA 9.67aA  72.33abA  18.87aA  6.83aA
K07 84.11aA  76.64aA  70.93aA  1.7l1aA  31.67aA  0.36aA 7.20aA  78.00aA 18.73aA  6.77aA
(r=0.893 8**) (r=-0.768 8%) o °
2 . 4 Y Y A N
6 . . (r=0.657 8)
o
0.971 1*+ 0.6578 03343
0.975 0%+ -0.275 1 -0.1109
-0.2372 -0.2889 -0.033 1 o
-0.0202 -0.869 4* 0.0130
/ 0.797 4* 0.1277 -0.268 8
-0.980 7** -0.950 3%* 0.5793
-0.968 5+* -0.863 2+ 0.480 2
0.924 53%* 04973 -0.768 8*
0.838 5* 02338 0.4187
-0.6597 04156 0.893 8**
0.725 0* -0.4170 -0.599 6 N
6 . . 0
/ . . 2.5
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0.920 1** -0.1563
-0.2109 -0.256 7 0.490 3*
-0.166 9 0.2292 -0.0710  -0.1959
0.150 8 -0.804 9*%* 0290 4 0.2347 -0.158 5
-0.773 9%*% -0.8728** 0299 8 0.244 3 -0.2197 0.920 9%**
-0.786 5**  0.816 1** -04181 -0.457 5* 03390 -0.790 3** -0.852 7**
0.763 5** 03926 -0.2847 -04103 -0.1327 -0.2716 -0.3595 03532
0.613 8**  0.059 4 -0.099 4 0.559 8** -0.1076 -0.2490 -0.160 4 0.003 3 -0.128 4
-0.285 1 -0.280 8 04152  -0.0730 -0.1398 0.423 1* 03785 -0.2732 0.0182 -0.4139
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