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Comparative Studies on the Constitution and Growth
of Rice Plant between Japonica- and Tongil-Type
Cultivars under Different Fertilization

Part 1, Varietal Differences in the Response of the Planting
Date and Fertilizer Level to the Yield and Yield
Components of Paddy Rice

Sun-Uk Lim, Hong-Suk Lee and Ke-Ho Lee

College of Agriculture, Seoul National University

Summary

In order to establish fertilizing technique for the increase of grain yield and its
stability, the total absorbed amount of nutrients and nutritional status of rice
plants at different growth stages were studied with respect to the nutrient contents
and its relation to grain yield and yield components. This experiment was carried
at three different level of nitrogen fertilization; two different seeding and trans-
planting times, and eight cultivars including both Japonica-and Tongil-type.

The results of a part of these experiments are summarized as fallows:

1. The culm length tended to increase with increasing fertilizer amount, but no
significant difference between ordinary and heavy fertilization was observed in
Tongil-type cultivars,

2. The panicle length was some what longer in ordinary and heavy fertilization
than non-fertilization.

3. As the N-fertilizer level increases, the number of panicles per plant increased
with higher response in Japonica-type cultivars than in Tongil-type cultivars.

4. The number of grains per panicle chreased significantly in ordinary and heavy
fertilization, compared to non-fertilization, but the difference in grain number per
panicle among fertilizer treatment was smaller in Japonica-type cultivars than

Tongil-type.
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5. The 1,000 grains weight showed no significant difference among fertilization

levels in ordinary transplanting, but indicated gradual decreasing tendency as the

transplanting delayed.

6. In percentage of ripeness,

there was no significant difference in ordinary

transplanting, but hightly significant in late -transplanting among N-fertilization

levels and cultivars.

7. In yield, highly sifnificant difference was shown among N-fertilizer levels and

cultivars In Tongil-type variety, higher yield was obtained in ordinary fertilization

than heavy fertilization.

8. The straw weight showed the tendency to increase in higher nitrogen level,

but no significant difference between ordinaly and heavy fertilization was observed

in Tongil-type cultivars,
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Table 1. The application amount of N,P,K

fertilizers
Fertilizer Amount (Kg/10a)
level N | P,0, ‘ K,0
None J ’
Normal Japonica type 10 ‘ 6
Tongil type 15 | 12
Heavy | J@ponica type | 15 | 10 | 12
Tongil type 20 | 10 | 12
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Table 2. Effect of fertilizing amount on the culm length

a) Transplanting date: 2. June unit : cm
: Cultivar(b) ‘ ’ l“ T
\ Jinheung Milyang 15 | Yushin Milyang 23
Fert. level(a) ! I 1
None 66.43 l 56.67 l 53.25 48.73
Normal 84.30 | 77.53 68. 25 64.82
Heavy 86.31 ! 81.03 66.97 66.97
0.05 0.01
(a;—ay) =3.564 5.218
LSD (by—byp) =1.682 2.304
(albz-‘albl) =2,913 3.991
(agb;—a,by) =4.326 6.678
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b) Transplanting date: 15. June unit : cm
Cultivar (b)
: . Shin 2 inheun Akibare |Milyan ‘ Yushi Suweon :
Fert. level(a) ™. ! 8 l yang 21| Yushin weon 208
None 67.03 66.41 58.77 41.50 44,92 43.53
Normal 80.05 75.13 72.08 50. 28 53.48 54.02
Heavy 93.57 85.70 84.83 35.55 55. 50 54.00
0.05 0.01
(az—a,)= 2.930 4.859
LSD (b,—by)= 3.154 4.248
(aib;—a;by) = 5.463 7.357
(azby—a;by) = 5.740 7.866
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Table 3. Effect of fertilizing amount on the
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panicle length.

a) Transplanting date: 2. June unit : cm
Cultivar(b)
\ Jinheung Milyang 15 Yushin Milyang 23
Fert. level(a)
None 19.57 17.83 21.88 14.35
Normal 20.88 18.72 23.60 25.08
Heavy 20. 67 18.73 22.10 24. 25
0.05 0.01
(a:—a)= 0.933 1.365
LSD (by;—b)= 0.558 0.764
(albz—alb1)= 0.966 1.324
(ashy—aib)= 1.241 1.874
b) Transplanting date: 15. June unit : cm
Cultivar(b)
\ Shin 2 Jinheung Akibare ! Milyang 21 Yushin |Suweon 258
Fert. level(a) |
None 18.13 19.25 16.65 19.22 21.30 18.68
Normal 18.88 20.00 15.85 21.17 21.93 20.05
Heavy 20.28 19.52 16.35 22.40 22.75 21.65
0.05 0.01
(az—ay) = 0.911 1.510
LSD (by—by)= 0.908 1.222
' (aib—ab)=  1.572 2.117
(azb;—ab) = 1.686 2.315
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Table 4. Effect of fertilizing amount on the panicle number per hill.

a) Transplanting date: 2 June. unit : number
— Cultivar (b) .
Jinheung ’ Milyang 15 Yushin Milyang 23
Fert. level(a)
None 6.8 8.9 9.7 8.6
Normal 16.5 19.4 15.5 16.9
Heavy 17.9 20.8 17.3 16.6
0.05 0.01
(az—ay)= 1.878 2.749
LSD (bo—by) = 1.213 1.662
(a'b;—ab;) = 2.101 2.879
(azby—aby) = 2.590 3.881
b) Transplanting date: 15. June. unit : number
Cultivar(b) T ]
Shin 2 | Jinheung Akibare |Milyang 21| Yushin |Suweon 258
Fert. level(a)
None 6.9 7.8 9.3 6.7 9.3 8.8
Normal 14.0 13.1 17.9 12.5 14.5 15.5
Heavy 16.8 15.5 22,4 15.4 15.7 15.5
0.05 0.01
(az—a;)= 0.930 1.5483
LSD (b,—by)= 1.538 2.072
(aib.—asb))=  2.664 3.588
(azby—aby)= 2.593 3.571
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Table 5. Effect of fertilizer amount on the grain number per panicle.

a) Transplanting date: 2. June. unit : number
~ Cultivar(b)
\ Jinheung Milyang 15 Yushin Milyang 23
Fert. level(a) -
None 82,740 66. 345 i 89. 698 96. 206
Normal 81. 430 70.373 | 106.405 108.994
Heavy 79.330 72.885 t 108.457 109.765
0.05 0.01
(a,—a;,)= 3,951 5.785
LSD (by—by)= 4,692 6.427
(a;bz—ab;) = 8.127 11.13
(asbi—a;b)=  8.023 11.44
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b) Transplanting date: 15. June. unit : number
Cultivar(b) = )
\ Shin 2 | Jinheung Akibare |Milyang 21| Yushin |Suweon 258
‘Fert. level(a) .
None 74.184 86.973 59. 847 86.180 75.221 95.794
Normal 69.291 79.831 56.022 121.142 92,824 123.951
Heavy 82.168 93.154 62.684 129.484 105.134 130.573
0.05 0.01
(ax—a)= 10. 47 17.365
LSD (b;—by) = 8.729 11.76
(a;bz—a;by) = 15.12 20. 36
(azb;—a;b)) = 17.15 24.69
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Table 6. Effect of fertilizing amount on the 1,000 grains weight.
a) Transplanting date: 2. June. unit : g
—__ Cultvar(® |
T Jinheun Milyang 15 Yushin Milyang 23
Fert. level(a) ~~——__ g yang
None 20.04 | 25.67 24.34 27.12
Normal 28.22 24.11 23.76 27.05
Heavy 26.80 24.29 23.40 25. 87
0.05 0.01
(az—a)= 1.328 1.944
LSD (by—b))= 0.705 0.966
(aibg—ab)= - 1.221 1.673
(azb,—ab)= 1.681 2.567
b) Transplanting date: 15. June. unit : g
: Cultivar (b) i )
\ Shin 2 .| Jinheung Akibare |[Milyang 21] Yushin |Suweon 258
Fert. level(a)
None 24.86 28.82 23.53 24.88 | 24.35 24.33
Normal 27.98 22.29 22.60 24.55 | 23.01 22.56
Heavy 25.95 21.18 22.24 23.24 l 23.28 22.94
, 0.05 0.01
(a,—ay) = 0. 801 1.328
LSD (b;—by) = 0.837 1.127
(a,b~asb)) = 1.449 1.952
0.1534

(asby—aby) =
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Table 7. Effect of fertilizing amount on the filled grain ration.
a) Transplanting date: 2. June. unit : %
Cultivar (b) ‘ ‘ ' . ;
m% Jinheung | Milyang 15 t Yushin { Milyang 23
None 87.0 85.4 82.3 82.6
Normal 82.1 87.9 81.3 82.1
Heavy 78.5" 85.6 78.2 81.9
0.05 0.01
(ar~ay) = 0.0488 0.0715
LSD (b,—by) = 0.0421 0.0578
(aibz—aib)) = 0.0731 0.100
(azby—ab))=  0.07924 0.1157
b) Transplanting date: 15. June. unit : %
w :
Shin 2 | Jinheung ) Akibare |Milyang 21) Yushin |Suweon 258
Fert. level(a)
None 87.8 87.5 86.7 75.3 | 77.1 75.2
Normal 88.3 81.2 82.8 79.3 79.1 49.2
Heavy ! 83.1 74.0 | 75.6 69.6 79.5 37.3
‘ 0.05 0.01
(az—ay) = 0.0536 0. 0889
LSD (by—by)= 0. 0590 0.0794
(aiby—a;by) = 0.102 0.138
(azby—a,b)= 0.1068 0.1504
Table 8. Effect of fertilizing amound on the grain yield.
4) Transplanting date: 2. June. unit : kg/4.5m?
Cultivar(b)
\ Jinheung ‘ Milyang 15 1 Yushin ‘ Milyang 23
Fert. level(a) |
None 1.618 & 1.303 | 1.411 1.751
Normal 2.832 2.976 3.382 4.106
Heavy 3.108 \ 3,044 ‘ 3,032 3,863
0.05 0.01
(az—a) = 204.1 298.8
LSD (by—by) = 165.7 227.0
(ajb,—aby)=  287.0 393.2
(agh;—ayby) = 318.8 467.9
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unit : kg/4.5m?

Cultivar (b)
Shin 2 Jinheung Akibare |Milyang 21| Yushin |Suweon 258
Fert. level(a)
None 1.217 1.555 1.138 1.455 1.669 1.775
Normal 2.284 2.650 2.361 3.154 3.661 2.770-
Heavy 2.822 3.228 2.637 3.114 3.142 2.312
0.05 0.01
(a;—a)= 205.7 341.2
LSD (by—b) = 170.8 230.1
(abp—aby)=  295.9 398.5
(azby—ab) = 336.2 484.1
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Table 9. Effect of fertilizing amount to the straw weight per hill.

a) Transplanting date: 2. June.

unit : kg/4.5m?

: Cultivar (b)
\ Jinheung Milyang 15 Yushin Milyang 23
Fert. leve(a)i
None 1.573 1.555 1.047 1.657
Normal 2.764 3.085 3.067 3.845
Heavy 3.565 3.995 3.179 3.841.
0.05 0.01
(az—a;) = 206.7 302.6
LSb (b;—b) = 210.8 288.8
(a;b;—a b)) = 365.1 500.1
(a;b,—ab) = 375.1 540.2
b) Transplanting date: 15. June. unit : kg/4.5m?
: Cultivar (b)
\‘ Shin 2 Jinheung Akibare Milyang Yushin |{Suweon 258
Fert. level(a) :
None 1.105 1.763 1.532 0.944 1.189 1.453
Normal 2.651 2.542 3.352 2.537 2.814 4.322
Heavy 3.367 3.349 4,441 2.841 2.911 4.313
0.05 0.01
(az—a) = 213.4 353.9
LSD (be—by)) = 249.8 336.4
(ajb,—ab) = 432.7 582.7
(ab;—a;b)) = 445.8 625.0
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