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Rice Growth and Grain Quality in No-till and Organic Farming
Paddy Field as Affected by Different Rice Cultivars

Young-Han Lee*

Gyeongsangnam-do Agricultural Research and Extension Services, Jinju 660-370, Korea.

This study was to find out optimum rice cultivars for organic farming in no-tillage paddy. A field research was
conducted the yield, yield components, and qualities of thirty two Korean rice cultivars, and two Japanese rice
cultivars. The column length of eary rice plant was shorter in medium maturing rice cultivars compared to
early, and medium-late maturing rice cultivars. Planthopper population per 20-plant was lower in [lpumbyeo,
Dongjinbyeo, Hojinbyeo, Donganbyeo, and Sobeebyeo in that order while was higher in rice cultivars of early
maturity. The disease severity of sheath blight was higher in Saechucheongbyeo>Chucheongbyeo>Namwonbyeo
>Sangmibyeo in that order, on the other hand, that was lower in Hwaseongbyeo>Junambyeo>Saesangjubyeo=
Hitomebore>Ilpumbyeo>Hwayeongbyeo in that order, respectively. The grain yield of Korean rice cultivars
was significantly higher in 2.95 Mg ha for Hwasinbyeo, 2.91 Mg ha" for Ilpumbyeo, 2.86 Mg ha for
Sobeebyeo, 2.73 Mg ha™ for Naepungbyeo, and 2.70 Mg ha™ for Saegyehwabyeo compared with 1.38 Mg ha
for Hwabongbyeo, 1.62 Mg ha” for Hwayeongbyeo, and 1.78 Mg ha” for Haepyeongbyeo of medium
maturing rice cultivars, respectively. Toyo taste value of medium maturing rice cultivars tended to higher than
that of early, and medium-late maturing rice cultivars. Ripening rate of rice cultivars was significantly positive
correlated with Toyo taste value while negative correlated with protein content. According to principal
component analysis, these results show that Sangmibyeo, Sangsanbyeo, and Odaebyeo for eally maturity,
Naepungbyeo, and Sobeebyeo for medium maturity, and Hwasinbyeo, Chucheongbyeo, and Sindongjinbyeo
for medium-late maturity were optimum rice cultivars for organic farming in no-tillage paddy.
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Table 1. List of Korean rice cultivars used.
Bred period Early maturity Medium maturity Med-late maturity Total
1970 Chucheongbyeo 1
1980 Odaebyeo, Namwonbyeo 2
. Nampyeongbyeo, [lmibyeo,
Junghwabyeo, Saesangjubyeo, Hwayeongbyeo, Hwaseongbyeo,
. Mangeumbyeo, Donganbyeo,
1990 Sangjubyeo, Sangsanbyeo, Juanbyeo, Haepyeongbyeo, lbumbveo ”
Sinunbongbyeo, Samcheonbyeo, Naepungbyeo, Hwabongbyeo, P .y . .
. Hwasinbyeo Sindongjinbyeo,
Sangmibyeo Sobeebyeo
Saechucheongbyeo
2000 Tacbongbyeo Yeonganbyeo, Do?gjin No. 1, Junambyeo, 7
Samdeogbyeo Hojinbyeo, Saegyehwabyeo

Table 2. The chemical properties of soil used in this experiment.

pH OM Av. P,Os K Ca Mg Av. SiO, NHs-N
1:5 g kg'l mg kg'] -------- Ex. cations (cmol. kg']) mg kg'] -------------
6.3 30 293 0.17 6.4 1.8 101 13
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Table 3. Eadly rice growth, disease and insect pest as affected by rice cultivars.

Cultivars Plant height SPAD Planthopper Sheath blight
cm Value No. 20—p1ant'l %
Junghwabyeo 57.2bed’ 35.1abcd 18.4a 2.7cd
Saesangjubyeo 54.0bcdefg 34.8abcde 16.5a 0.6¢cd
Sangjubyeo 51.8bcdefg 35.1abcd 16.5a 4.8bcd
Sangsanbyeo 53.2bcdefg 35.2abcd 15.6a 1.7cd
Sinunbongbyeo 56.8bcd 32.7efgh 22.5a 1.5¢d
Namwonbyeo 56.5bcde 33.6defg 22.9a 5.5bed
Samcheonbyeo 54.3bcdefg 36.8a 22.2a 3.0cd
Odaebyeo 58.9ab 35.1abed 14.0a 2.7cd
Taebongbyeo 57.6bcd 33.2defgh 21.3a 4.2bcd
Sangmibyeo 48.5fg 34.3bcdef 37.8a 5.1bed
Hwayeongbyeo 51.0cdefg 33.8cdefg 19.0a 0.8cd
Hwaseongbyeo 51.3cdefg 33.2defgh 20.0a 0.4d
Juanbyeo 51.9bcdefg 36.0abc 11.4a 4.1bcd
Haepyeongbyeo 47.8fg 33.6defg 15.9a 2.8cd
Yeonganbyeo 51.6bcdefg 32.0fgh 10.2a 2.3cd
Naepungbyeo 46.8¢g 34.0cdefg 13.3a 2.7cd
Hwabongbyeo 50.9cdefg 33.1defgh 11.1a 4.1bcd
Nampyeongbyeo 51.7bcdefg 33.2defgh 10.5a 3.4cd
Dongjin No. 1 53.0bcdefg 34.3bcdef 7.0a 2.5¢cd
Junambyeo 49.2defg 36.0abc 11.7a 0.5d
Ilmibyeo 50.9cdefg 33.2defgh 11.1a 1.8cd
Mangeumbyeo 50.6defg 34.3bcde 10.5a 3.3cd
Donganbyeo 51.2cdefg 32.7efgh 7.6a 1.4cd
Sobeebyeo 59.1ab 34.8abcde 7.9a 1.2cd
Hojinbyeo 54.0bcdefg 34.8abcde 7.0a 3.5¢d
Samdeogbyeo 52.0bcdefg 32.9defgh 9.8a 4.2bcd
Saegyehwabyeo 52.9bcdefg 34.7abcde 13.3a 2.9cd
[lpumbyeo 51.0cdefg 34.1bcdef 6.7a 0.7cd
Hwasinbyeo 50.3defg 31.2h 14.3a 3.3cd
Sindongjinbyeo 55.0bcdef 34.2bcdef 16.2a 1.2cd
Chucheongbyeo 53.4bcdefg 32.9defgh 11.7a 10.4ab
Saechucheongbyeo 53.4bcdefg 31.7gh 12.7a 12.4a
Koshihikary 65.1a 35.1abed 7.9a 1.6cd
Hitomebore. 57.0bcd 36.3ab 10.8a 0.6cd

" Means by the same letter within a column are not significantly different at 0.05 probability level according to Duncan’s
multiple range test.



Table 4. Yield, yield components and milled rice quality as affected by rice cultivars.
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Cultivars Yield No. panicles - No. gra.ins ijel.led 1’0,00 Toyo-taste  Protein Milled rice quality
per plant  per panicle grain grains Crack Brokens Good
Mg ha % g Value % %

Junghwabyeo 2.10defghijkT 9.7fghi 62.6abcdefg 63.3hijk 18.9efgh  78.8abcdef 7.0defg  3.0cd 6.4abc  87.4abcd
Saesangjubyeo 1.95efghijk  11.4bcdefgh 58.3bcdefg  57.4jk 17.4h 82.3abc 8.labcd 10.0a 123a  73.4fg
Sangjubyeo 1.92ghijk 11.3bcdefgh 72.7abc 65.8ghijk 18.4fgh 75.8abcdefg  6.9efg 2.8cd 53bc  91.0abc
Sangsanbyeo 2.38bcdefghij 10.7cdefgh  70.5abed 71.9bcdefghi  18.7efgh  76.9abcdefg  6.6efg 2.1cd 4.5bc  92.1abc
Sinunbongbyeo 2.14cdefghij 11.0cdefgh  55.8bcdefg  59.6ijk 21.7abc 70.5fg 7.0defg  6.3abcd 8.6ab  84.5abodef
Namwonbyeo 2.19bcdefghij 11.6bcdefg  44.9g 70.4defghij  21.8ab 69.3g 7.1cdef  5.0abcd 8.3ab  85.0abedef
Samcheonbyeo 1.94ghijk 11.5bcdefgh  52.5cdefg  71.5cdefghij 18.6efgh  73.3cdefg  7.lcdef 3.7bcd  7.3abc 87.7abed
Odaebyeo 2.46bcdefghi  9.7fghi 56.8bcdefg  76.9abcdefgh 21.3bcd  79.5abcdef  7.0defg  4.3abed  5.5bc  88.4abed
Taebongbyeo 2.16cdefghij 11.4bcdefgh 56.0bcdefg  70.9defghij  19.9cdefg 80.2abcde  6.6efg 2.9cd 3.5bc  92.1abc
Sangmibyeo 2.23bcdefghij 11.7bcdefg  67.0abcde  86.1ab 19.2efgh  83.6ab 6.5efg  3.6bcd 4.0bc 90.8abc
Hwayeongbyeo 1.62jk 9.0hi 49 4efg 62.7hijk 19.3efgh  82.0abc 8.4ab 6.2abcd 4.1bc  69.3g
Hwaseongbyeo 1.94fghijk  11.3bcdefgh 45.8fg 68.6fghijk 19.3efgh  82.4abc 7.2bcdef  2.9cd 3.5bc  92.5abc
Juanbyeo 2.29bcdefghij 11.0cdefgh  64.4abcdefg 69.6efghij 20.5bcde  76.3abcdefg  6.8efg 2.5¢d 29bc  92.1abc
Haepyeongbyeo  1.78ijk 11.7bcdefg  49.9defg 59.5ijk 19.5defg  76.2abcdefg 7.3bcdef 4.7abcd  S.1bc  84.9abedef
Yeonganbyeo 2.29bcdefghij  9.2ghi 58.4bcdefg  81.0abcdef  19.lefgh  78.2abcdefg 6.5gf 1.3d 2.6bc  94.5ab
Naepungbyeo 2.73abcde 13.0abc 49.7defg 83.2abcde 19.1efgh  84.0a 5.9¢g 0.7d 1.7¢  96.4a
Hwabongbyeo 1.38k 12.5abed 52.0cdefg  42.31 18.5efgh  72.3defg 7.8abcde 3.3bcd  4.3bc  86.6abcde
Nampyeongbyeo  2.46bcdefghi 11.1cdefgh  60.0abcdefg 76.9abcdefgh 18.8efgh ~ 76.5abcdefg 6.2gf 1.9cd 2.6bc  94.5ab
Dongjin No. 1 2.58bcdefgh  9.6fghi 80.1a 79.3abcdefg  18.3gh 73.4cdefg  7.8abcde 8.0abc  5.4bc  80.3cdefg
Junambyeo 2.30bcdefghij  9.7fghi 72.2abc 79.6abcdefg  19.4efgh  76.5abcdefg 7.2cdef 4.6abcd 4.5bc  89.5abed
Ilmibyeo 2.38bcdefghij 10.6cdefgh  69.0abcde  71.0defghij  19.3efgh  78.9abcdef  7.1cdef  2.3cd 44bc  91.2abc
Mangeumbyeo 2.27bcdefghij 11.0cdefgh  65.3abcdefg 84.3abed 19.0efgh  80.3abcde  6.5efg 1.6d 34bc  92.9abc
Donganbyeo 1.89%hijk 10.0defghi  54.4cdefg  55.2k 19.5defg ~ 73.0cdefg  8.7a 9.4ab 7.4abc  77.5defg
Sobeebyeo 2.86abcd 7.81 69.8abcde  78.8abcdefg  23.3a 80.2abcde  6.3gf 5.9abcd 7.labc 85.8abcde
Hojinbyeo 2.02efghijk  9.9efghi 50.2defg 67.1fghijk 19.7defg ~ 75.5abcdefg 8.3abc 9.4ab 8.4ab  74.9efg
Samdeogbyeo 2.16cdefghij  9.9efghi 66.6abcdef 70.2defghij  18.9efgh  74.4bcdefg  6.8efg 2.3cd 4.4bc  90.5abc
Saegyehwabyeo  2.70abcdefg 10.l1defghi  66.3abcdef 72.3bcdefghi  20.3bcdef 71.4efg 6.3gf 4.0abcd 4.3bc  88.9abcd
[lpumbyeo 2.91abc 10.9cdefgh  76.1ab 75.9bcdefgh  20.3bcdef 81.0abcd 7.lcdef 8.labc  7.8abc 82.6bcdef
Hwasinbyeo 2.95ab 12.4abcde  64.0abcdefg 85.5abc 19.4efg 77.9abcdefg  6.1gf 2.4cd 3.4bc  93.4ab
Sindongjinbyeo ~ 2.72abcdef  9.3ghi 72.9abc 75.4bcdefgh  23.3a 78.3abcdefg  6.5gf 5.0abcd 4.6bc  89.6abcd
Chucheongbyeo  2.60bcdefgh 13.1abc 58.3bcdefg  90.3a 18.7efgh  77.5abcdefg 6.1gf l1.6d 3.6bc  93.9ab
Saechucheongbyeo 2.55bcdefghi 14.2a 55.2bcdefg  77.8abcdefg  18.8efgh  76.7abcdefg 6.6efg 1.5d 5.0bc  92.7abc
Koshihikary 3.07a 13.8ab 64.8abcdefg 84.8abed 19.0efgh ~ 77.2abcdefg 7.3bedef 3.0cd 6.4abc  90.labed
Hitomebore. 2.30bcdefghij 12.1abcdef — 49.8defg 77.8abcdefg  19.8defg  82.2abc 7.0defg  2.8cd 4.8bc  91.7abc
" Means by the same letter within a column are not significantly different at 0.05 probability level according to Duncan’s

multiple range test.
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Table 5. A comrelation between yield, yield components and milled rice quality of rice cultivars (n=102).

No. of Ripened

1,000

Toyo-taste

Milled rice quality

Parameter . No. grains . . Protein
panicles grain grains wt. value Crack Brokens Good
Yield 0.180 0.409""  0.573" 0.223" -0.147 -0.124 0.032 0.126 0.104
No. of panicles -0.173 0.090 02597 -0.078 -0.080 -0.197° -0.055 0.234"
No. grains 0.208" 0.048 -0.197" -0.057 0.081 0.060 0.015
Ripened grain 0.059 02557 04717 03337 03197 0427
1,000 grains wt. 0.008 -0.151 0.165 0.124 -0.022
Toyo-taste value 03517 -0239° -03097 02557
Protein 0.750" 06577  -0.837"
Crack rice 0.818"  -0.891"
Brokens rice 0.767"
"A significant values reported as " p=0.01, and ! p=0.05.
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Fig. 1. Principal components analyses of yield, yield components and qualities of rice cultivars. The variance explained
by the each principal component (PC) axis is shown in parentheses. PC1: Toyo-taste value (-0.211), good rate of milled
rice (-0.484), protein content (0.456), crack of milled rice (0.468), and Brokens of milled rice (0.437); PC2: Yield
(0.642), number of grains per panicle (0.493), rate of ripened grains (0.418), and 1,000-grains weight (0.292),
respectively. 1: Junghwabyeo; 2: Saesangjubyeo; 3: Sangjubyeo; 4: Sangsanbyeo; 5: Sinunbongbyeo; 6: Namwonbyeo; 7:
Samcheonbyeo; 8: Odaebyeo; 9: Taebongbyeo; 10: Sangmibyeo; 11: Hwayeongbyeo; 12: Hwaseongbyeo; 13: Juanbyeo;
14: Haepyeongbyeo; 15: Yeonganbyeo; 16: Naepungbyeo; 17: Hwabongbyeo; 18: Nampyeongbyeo; 19: Dongjin No. 1;
20: Junambyeo; 21: Ilmibyeo; 22: Mangeumbyeo; 23: Donganbyeo; 24: Sobeebyeo; 25: Hojinbyeo; 26: Samdeogbyeo;
27: Saegyehwabyeo; 28: Ilpumbyeo; 29: Hwasinbyeo; 30: Sindongjinbyeo; 31: Chucheongbyeo; 32: Saechucheongbyeo;

33: Koshihikary and 34: Hitomebore.
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