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Table 1. Hotelling’s T* statistic of 8-character mean vectors of ten koshihikari populations

7 KE EOO EOA  AFE #ZRO  FERA) EE S
Erlin Dayuan Sikou(I) Sikou(Il) Lioujia Chiayi(I) Chiayi(Il) Sado Niigata

A 281.2%*
Dayuan
EEI)
. 437.8%*  B1.3**
Sikou(I) 7
E(D)
) 264.0%*  33.3%*  50.3%*
Sikou(II)
/TEFI.. 424.9%*%  343%% 7. 7F* 4] 8%*
Lioujia

I
A3kl 432.8**% 106.1**  89.8%*  76.5%* 47 7**
Chiayi(I)

FEFE(ID)
Chiayi(II)
Vel
Sado
R
Niigata
e

Fukushima

296.7%*  76.6%*  86.9*%*  27.4**  4].8** 67.6%*

379.1%%  263.9%*% 202.7** 213.5%* 187.7%* 113.7** 141.81**

452.1*%* 189.1*%* 133.6** 137.9**  97.8** 57.9%* 91.9** 35.0%*

306.9%*  98.5%*  31.7**  62.4**  68.0%* 79.0%** 71.4*%* 90.0%*  62.4%*

Tj().()5,1(),238) =19.384 ; T50.01,1(),238) =25.082
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Fig. 1. Deviation of the mean observations of ten koshihikari populations from their grand

mean.
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Table 2. Mean, standard deviation, coefficient of variation, skewness and kurtosis of
investigated characters for ten koshihikari populations

tre B BRSO EE fREXR EaE THE BhEE
Plant  Panicle Panicle Panicle Fertility Spikelet No./ 1000-grain Grain yield/

height number length  weight panicle weight plant

K Erlin

SEH){E Mean 83.42 18.86  15.62 1.09  78.84 54.07 22.72 18.09
FRHE(R 7 SD 3.21 437 0.77 0.19 5.48 8.27 1.92 4.76
BELECV(%)  3.84 23.19 4.93 17.9 6.95 15.30 8.46 26.34
5 Skewness -0.64 0.51 0.51 0.61 -0.01 0.42 1.09 0.56
I Kurtosis 1.05 0.15 0.37 0.74 0.45 0.16 00.31 0.36
K Dayuan
SF{H Mean 8432 17.99 1623 142 84.63 67.94 22.72 23.03
TEUE(R A SD 3.71 3.35 0.74 0.18 4.66 10.99 2.08 3.93
A CV(%) 441 18.65 457 12.84 5.51 16.18 9.18 17.09
75 Skewness 0.01 039 -021  -020  -1.18 1.72 -1.07 0.23
[ Kurtosis -0.21 6.06 -025  -0.61 3.68 7.90 11.54 0.44
SO Sikou(
SE-#5{E Mean 87.71  16.07  16.54 147  83.96 71.36 22.63 21.43
FRHE(R 7 SD 4.34 3.06 0.66 0.20 4.30 10.38 1.82 3.93
BELECV(%) 495  19.09 401 1337 5.12 14.55 8.07 18.35
5 Skewness 0.44 0.13 0.15 0.01 -0.28 2.66 2.92 0.36
I & Kurtosis 039  -048  -0.09  -0.30 1.27 16.54 21.64 -0.06
O Sikoud)
SF3{H Mean 85.09 16.71  16.53 140  84.57 67.48 22.69 21.34
(R 7= SD 4.00 3.23 1.03 0.18 4.32 9.43 1.82 4.14
BEZECV(%) 471 19.33 623 1286 5.11 13.97 8.00 19.38
75 Skewness -0.51 0.21 5.12 0.66 0.01 2.04 -4.24 -0.03
I & Kurtosis -0.02 0.04  42.04 0.95 131 7.56 21.13 -0.10
ASH Liowjia
SE5{E Mean 85.04 1650  16.49 150  86.67 69.88 23.16 22.80
fEUE(R 7= SD 3.82 3.35 0.72 0.19 3.52 9.11 1.45 4.18
BEIEEICV(%) 449 2032 439 1237 4.06 13.04 6.27 18.35
75 Skewness 0.03 089  -1.89 030  -1.02 1.82 5.28 0.93

I 5 Kurtosis -0.36 1.27 11.34 -0.42 1.55 9.43 45.38 1.29
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Table 2. Mean, standard deviation, coefficient of variation, skewness and kurtosis of
investigated characters for ten koshihikari populations

tre B BRSO EE fREXR EaE THE BhEE
Plant  Panicle Panicle Panicle Fertility Spikelet No./ 1000-grain Grain yield/

height number length  weight panicle weight plant

5% Chiayi(I)

SEH){E Mean 84.60 1494 1691 159  85.32 72.74 23.67 21.76
FRHE(R 7 SD 2.75 2.82 0.67 0.23 4.13 8.77 0.87 4.12
BELECV(%) 325  18.89 3.96 1440 4.85 12.05 3.69 18.94
5 Skewness 0.15 0.69  -0.32 092  -1.08 0.38 -0.13 0.40
6 & Kurtosis 0.28 1.42 1.26 2.56 1.68 1.51 -0.37 0.19
% Chiayilh)
SF{H Mean 8430 15.60 16.67 146 8549 68.76 22.82 20.96
IEH#EfR 7= SD 3.02 3.02 0.68 0.22 4.92 8.43 1.01 5.16
BE[ZECV(%)  3.58 1937 409  15.07 5.76 12.25 4.44 24.64
ZEFE Skewness -1.14 061 -076 -0.18  -1.25 0.06 -0.83 0.56
[ Kurtosis -0.13 0.33 0.78  -0.41 1.84 -0.13 3.53 0.55
{27 Sado -
SEH){E Mean 83.69 1252  16.37 1.50  83.01 70.79 23.52 17.15
FRHE(R 7 SD 3.39 2.20 0.97 0.24 5.26 9.49 0.92 3.45
AL CV(%) 406  17.61 590  16.04 6.34 13.40 3.91 20.13
5 Skewness 0.17 -028  -3.18 0.19  -1.16 -0.15 -0.20 0.28
I Kurtosis 0.51 023  23.07 0.31 4.56 0.59 0.24 0.97
W Niigata
SF3{H Mean 84.67 1294  16.55 1.54  85.14 70.07 23.71 18.61
(R 7= SD 3.54 2.78 1.25 0.18 7.49 10.40 1.07 4.09
A CV(%) 418 2148 756  11.93 8.81 14.84 4.52 22.02
ZEFE Skewness -0.25 0.14 6.61 038  -4.46 -2.01 -1.03 -0.05
I Kurtosis -0.06 041  61.62 0.62  26.65 10.82 5.05 -0.43
i8E Fukushima
SEH){E Mean 86.07 14.86  16.38 145  82.98 70.27 23.06 19.76
FRHE(R 7 SD 2.95 3.01 1.17 0.23 6.44 8.36 0.94 4.15
FEIZECV(%) 342 20.29 7.18  15.59 7.77 11.90 4.11 20.98
5 Skewness 0.15 0.15 476  -0.33 -1.38 -0.21 -0.53 0.07

I 5 Kurtosis 0.54 -0.03  40.35 -0.07 2.46 -0.19 0.69 -0.25
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Table 3. The principal components for 8 characters of ten koshihikari populations

¥4 Characters I 11 111

¥k Plant height 0.1717 0.3652 -0.7939
fE%) Panicle number -0.3176 0.4620 0.2526
f#£% Panicle length 0.4398 0.0790 0.0534
fE & Panicle weight 0.4646 -0.0381 0.0265
o2& =K Fertility 0.4028 0.2146 0.3383
—fE k7 8 Spikelet No./ panicle 0.4533 0.0402 -0.1433
TFiEE 1000-grain weight 0.2614 -0.4961 0.2105
B Mk ZE & Grain yield/ plant 0.1551 0.5928 0.3500
Fi#{E Eigen value 4.5697 2.1622 0.8658

Zn# /5 Cumulative variance 0.5712 0.8415 0.9497
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Fig. 2. Scatter diagram of ten populat ions of koshihikari on the plane definied by the first
and second principal components.

EL: Erlin DY: Dayuan SK(I): Sikou(T) SK(II): Sikou(IT)
LJ: Lioujia CY(I): Chiayi(I) CY(II): Chiayi(II) SD: Sado
NG: Niigata FS: Fukushima
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Table 4. Euclidean distances among 10 koshihikari populations

7 KE  EOO EOAM  AHE S EZHRO  EHRA)  KE S
Erlin Dayuan Sikou(I) Sikou(Il) Lioujia Chiayi(I) Chiayi(Il) Sado Niigata

AE 15.88

Dayuan

EEI)

Sikou(T) 19.06 5.47

E D)

Sikou(ll) 15.22 2.32 4.76

A 1851 331 436  3.54

Lioujia

)

Chiayi(T) 20.58 5.99 4.01 5.74 3.76

Faze(ID)

Chiayi(IT) 16.76 341 4.61 2.13 2.75 4.22

P 18.42 8.73 7.01 7.15 7.99 6.12 5.93

Sado

*ﬁ(g% 18.29 7.14 5.58 5.47 5.74 4.61 3.92 2.89
Niigata

i . 17.50 5.65 3.05 4.17 5.17 4.29 3.72 4.29 3.47
Fukushima

Chiayi (11)
‘ Sikou (II)
Lioujia

Dayuan

Chiayi (1)

Fukushima

Sikou (1)

——— Niigata

L Sado

Erlin

Euclidean distance

[l 3. 10 {MlEOE R ARE SR ERE R R E T Z 0 B A

Fig. 3. Dendrogram of ten koshihikari populations resulting from average linkage cluster
analysis based on Euclidean distance.
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VKBRS ] » B KB IRV BRI F AR ERT - MR AR
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BIREEERE - EEREEAE REBIRARILFEREAIRR - MRS R
[F]—ih - gt BRERERFIRER - AR EERE S - R E
retaals - ¥ 8 HFEMEIR - £ 0MmE 10 [HEEHE S C o (LP R EE R
Mz A= REA

AB I 10 EEOCEREEZ AEMIR - £ 8 808 55347 & Hotelling’s T ]
Eaf3A - 10 (EEOUREHAE A M ZANRMEIRE A BE AR - BUr 10 [HEOERFE b
PRI SE AR REAY P A BRI AN BB S A2 R A F B A E R S (FY) - — 8

T RAE 2RI EWIEREE T - — i /KAE i e Bt I R s B A 1 R 298 S B A IR A

F(BRZE > 1975 5 BREER - 1978 5 5% » 1978) - {RHAEYIE RS (1989) R
B BRI R 2 A BT 125 K bR 93 em - PR 17.8 cm - 8 408 57 m™? -
A E R BAENE - s KREs HEER - AT R 95 K SEItkE
53Ry 83.7~84.7~86.1 cm » SEHFER Fy 164 16.6 ~ 16.4 cm » SEEFEE R 12.5+12.9 »
149 37 (277.5 + 286.4 ~ 330.8 5z m™) - BRBOCEIRIEIEERURK - B H A GRS
PRV e R B E 22V R B 2 AR R IR A L - 722 A AR R B IR B AR B - TRt
Rfif ke — - (EHMBEBFAZ AR CHEE  HREREFRERNZRZZE
(Chang and Li, 1980) - HEELHIMERERES NI ZHINEECLHE (5
1979) - HthREMEERSE N - S S 2 @RS LR CRA 28 - HER
TR N = i AT -
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Studies on Variation of ‘Koshihikari’ Populations
in Taiwan'

Meng-Huei Lin > and Shui-Ho Cheng

Abstract

The rice cultivar ‘Koshihikari’ registered in 1956 in Japan, has been introduced in
1977 and planted in Taiwan more than thirty years. The differentiation of ecotypes among
ten Koshihikari populations (seven from Taiwan and three from Japan). Field experiments
were conducted to investigate at Taoyuan DARES in first crop season of 2004. Results
showed that there are significant different among 10 populations, for eight traits. Most
Taiwan groups tended to panicle number type, and differentiated to different agricultural
ecotype. Cluster analysis and the main effect analysis showed that ten populations can be
divided into three groups. The first group includes only Erlin access. The second group
includes Chiayi(I) + Sado and Niigata accesses. Dayuan - Lioujia » Sikou(II) » Chiayi(II)
Sikou (I) and Fukushima accesses comprise the third group. The second group can be
further divided into two sub-groups. Sub-group II, includes Sado and Niigata accesses.
Chiayi(I) access belongs to Sub-group Ilp. The third group also can be divided into two
sub-groups. Sub-group III, includes Sikou (I) and Fukushima accesses. Sub-group III,
includes Dayuan ~ Lioujia » Sikou(II) and Chiayi(II) accesses.

Key words: rice, koshihikari, phenotype.

' Contribution No.436 from Taoyuan DARES, COA.
% Chief of Crop Improvement Section (Corresponding author, tcsuper@tydais.gov.tw), and former Director
respectively, Taoyuan DARES, COA.



