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A Taxonomic Study on Traditional Rice Variety

Using Numerical Taxonomy
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ABSTRACT

The aim of the present investigation was to construct the statistical model for classification rice
varieties by means of discriminant and cluster analysis in 42 traditional rice varieties.- During 1993 wet
season(Jun-Dec), the pot experiment was laid out in completely randomized design with three replications
and 16 morphological characters of rice plants and grain shape were recored and analyzed.

Result of the study showed that two different types of coleoptile were found to be a character to
distinguish between two groups of the rice varieties, and there was highly significant positive correlation
between the coleoptile and six morphological characters. From the results of discriminant analysis, the
rice varieties can be divided into two groups based on the coleoptile types by six morphological characters.
The statistical model, Canonical discriminant function showed highly significant to discriminate between
the two groups. Furthermore, it express highly efficient when determine the predicted group membership
with 97.62 percent of grouped cases correctly classified.

As a result of cluster analysis, a dendrogram was use to describe similarity and dissimilarity

among rice variety groups by the rescaled distance cluster combine.
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Table 1 Correlation coefficients(r) for 16 morphologieal characters in 42 traditional rice varieties.

PRLT LBC Lg8 LgC BLSC CC AC
CT .0 N N T69%* 487 527*
PRLT 1.0 LAT5** 258 121 106
LBC AT5** 268 121  .106
LgS
EgC .258  .375 .354
BLSC AB9* 517**
CcC Bap**
AC
CmIC
LMC
APC
SgC
ATC
LPC
SLC

CmIC LMC APC S§gC ATC LPC SLC LWR
.686%* .200 .34 .528%* 316 .547%% -100
.055 .428* 067 .106 106 067  -.408
.055 .428* 067 .106 106  .067 -.408
.285 428% 067 106 .354 300 ~-.241
.BOT** 369 288 .411% A11% 550" - 104
425%  -.047 347 .T02*% .103  .347 -.168
481*%  ~.073  .400% .650** .087  .409* -.205
307 .o0zg  .372 481%  .643** -.126

.085 .055 .440% 337  -.196

.299 -.141 -.037 109

183 .409*% -.105

.739** -220

-.259

No. of cases: 42 1-tailed Signif: * =.01 **=.001
*.* is printed if a coefficient cannot be computed
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Table 2 Mean and Standard deviation(S.D.) of 13 morphological characters
of two groups of traditional rice varieties, NORTHEAST THAILAND

MEANS (nm?pfilg(,)n{]‘]:ntiad)* (p(i}g{:t(l::a{li?e;)* TOTAL
Leaf blade color (LBC) 1.048 1.045 1.047
Ligule shape (LgS) 1.000 1.000 1.000
Ligule color (LaC) 1.048 1.045 1.047
Basal [eaf sheath color (BLSC) 1.048 1.818 1.441
Collar color(CC) 1.048 1.046 1.256
Auricle color(AC) 1.048 1.500 1.279
Culm internode color(CMIC) 1.048 1.727 1.395
Leaf margin color(LMC) 1.095 1.364 1.233
Apicuius color(APC) 1,190 1.545 1.372
Stigma color(SgC) 1.048 1.500 1.279
Lemma and palea color(LPC) 1.143 1.409 1.279
Sterile lemma color(SLC) 1.005 1.636 1.372
Length/Width ratio{LWR) 2.933 2.821 2.877
STANDARD DEVIATION GROUP 1 GROUP 2 TOTAL
Leaf blade color (LBC) 0.218 0.213 0.213
Ligule shape (LgS) 0.000 0.000 0.000
Ligule color (LgC) 0.218 d.213 0.213
Basal leaf sheath color(BLSC) 0.218 0.395 0.502
Cellar color(CC) 0.218 0.508 0.441
Auricle color(AC) 0.218 0.512 0.454
Culm internode color{CMIC) 0.218 0.456 0.495
Leaf margin color(LMC) 0.301 0.492 0.427
Apiculus color(APC) 0.402 0.509 0.48g
Stigma color{SgC) 0.218 0.512 0.454
Lemma and palea color(LPC) 0.359 0.503 0.454
Sterile lemma color(SLC) 0.301 0.492 0.489
Length/Width ratio(LWR) 0.651 0.476 0.566

*values of data corresponed on 1

= nonpigmented organ

2 = pigmented organ
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+0.2697(SgC)

Table 4 The Canonical Discriminant Functions

Table 3 Standardized and unstandardized Canonical
Discriminant Function Coefficients

VARIABLE STANDARDIZED UNSTANDARDIZED
LBC -0.408 -1.867
LgC -0.725 -3.322
BLSC 0.863 2.667
AC 0.572 1.455
LMC 0.665 1.653
SgC 0.269 0.686
CONSTANT ~3.132

s s numeadanseey 0.001
uazdléin Canonical Correlation gy (0.8700) i
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2.3 HANITIATIAMIDANGHUANI UK~
A dendrogram (mﬁaﬁ 6) MINUNBITINIZUFN

Discriminant Eigenvalue Relative Canonical  Wilk's .
. . Chisquare df.
Function Value percentage correlation lambda
1 3.115 160.0 0.870 0.243 52.338** 6

Table 5 Classification results using Canonical Discriminant Function

Actual Group

No. of cases

Predicted Group Membership

Group 1 Group 2

Group 1({nonpigmented) 21 21 0
100.0 % 0.0 %

Group 2(pigmented) 21 1 20
4.8 % 95.2 %

Percent of "Grouped” cases correctly classified : 97.62%
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Table 6 Dendrogram using Single Linkage

Rescaled Distance Cluster Combine

CASE
0 5 10 15 20 25

ELabel Seq +-—mmmee- e e o ——— fomm e —— +
Nieo Mali &1 -t
Chao Loi 42 -4
Chao Samphan 24 -+
Dok Phayom 30 -4t
ISe 18 -+ |
Nam Ang 1M -+
Chao Mali 35 -+ |
Soi Tong . -+ |
Chao Luang 31 -t |
I Tia 5 -+ |
Nam Man Ngua 10 -+ !
In Paeng 19 —+ fommmmmmae +
Pla Siu 14 =4 ! !
Mak Nang 30 we-s !
Nang Ni - J—— '
Chao Dor -5 R +
Pert Nam T P +
Pong Aeo 13 ——mm= + o ————— +
San Patong Dor 3 mem o + o ———— .
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Mayom B e + !
Luk Pheong P8 m e mmmee e e —— +
Phama 37 e mm e + '
Nang Nuani -t RSN — Formmm———— + !
Khi Tom 33  emmmmacceco + ! !
Hang 21 —mmmmmee oo + A + !
Khi Tom Khao 23 m—mmmmemem oo et + R +
U Kham 17 —mmmmmem + ' ' : '
! Daeng Noi -1 ST, T, + ! : !
Chao Dam 40 —mmemeae oo + bt b !
I Ao I T E———. tommm + +=+ | g
Dor Phanmakhua 34  mme——mm——a—e— oo + b !
Ki Ngor L I SRR + N et
Dok Mi Lal 4 =+ ! ! i ! !
Nang Nuanz 36 e——mmmmmme——mm PR + - ! :
I Dam 12w + rm— * . ! :
Peung §  mmmmecmceeee o + U + ! v
Mae Hang 15 m—mmme e e + ! ! '
I Khao 20 me e ————— e + ! !
Kam(black) BE  m e P .
Kam(spot) 26 o ——— + :
Chang Yong B2 e e +
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