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Abstract 

The present study was carried out to characterize indigenous rice accessions on the basis of twenty-

four qualitative and fourteen quantitative traits at the agriculture research area of Plant Breeding 

and Genetics, The University of Agriculture, Peshawar. Most of the morphological characters 

showed variation in different accessions except leaf sheath, internode color, ligule shape and 

auricle color. A significant amount of variation was displayed for most of the quantitative traits 

examined i.e, culm length, peduncle length, flag leaf length, panicle length, secondary branches 

penicle-1 and spikelets penicle-1 whereas for other traits, relatively less variation was observed. On 

the basis of cluster analysis for qualitative traits, four clusters were identified at a dissimilarity 

level of 2.31. In cluster analysis or quantitative traits, three clusters were observed at dissimilarity 

level of 5.36.  Five accessions exhibited superiority among all accession potential for most of traits 

and its genetic potential can exploited in future rice breeding programs.   
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Introduction 
Rice (Oryza sativa L.) is the world’s most 

important cereal crop and serves as the 

primary source of staple food for more than 

half of the global population. The total area 

and production for rice crop exceeds all crops 

except wheat. Rice is planted on 155 million 

hectares with production of 5.5 million tones 

[1]. In Pakistan it is grown on an area of 2.52 

million hectare. The total share of rice in 

value added and GDP is 6.1% and 1.3%, 

respectively [1]. In NWFP rice is grown in 

two climatic conditions i.e Peshawar and D.I 

Khan [2].   

There is a decline in genetic base and increase 

in genetic vulnerability of rice due to large 

scale replacement of traditional varieties with 

modern and high yielding varieties. There is 

a direful need to broaden the genetic base of 

rice by introgressing genes from diverse 

sources. Thus, there is a need to collect, 

exploit and evaluate the untapped 

germplasm. In this context, an attempt was 

made to characterize a set of rice germplasm 

accessions for different morphological and 

agronomic trials and to identify the 

variability available in the collection. The 

traits related to morphology and agronomy is 
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the main source of studying classification and 

genetic variability among populations [3]. 

Accessions on desired morphological and 

agronomical traits can be selected for their 

onward utilization in rice breeding programs 

[4]. For this purpose the present experiment 

was conducted on morphological 

characterization, collected from different 

growing regions of Pakistan aimed to identify 

desirable genotypes for onward use in rice 

breeding program.   

Material and methods 

Plant material in the form of twenty four rice 

accessions, used in this study were collected 

from Northern Region of Pakistan by 

National Agriculture Research Center 

(NARC), Islamabad. Seedlings of these 

accessions were raised in pots in the screen 

house at The University of Agriculture 

Peshawar in the month of June, 2009. These 

seedlings were transplanted in a well puddled 

field at the research farm area of Plant 

Breeding and Genetics department. Each 

entry was sown in a single row of three meter 

length at spacing of 30 cm between rows and 

20 cm between plants. The list of rice 

accessions used in the study is given in Table 

1.  

 

Table 1. List of rice accessions used in the study at The University of Agriculture Peshawar 

Accession no Accession no Accession no Accession no Accession no 

Acc. 7637 Acc. 7642 Acc. 7647 Acc. 7653 Acc. 7664 

Acc. 7638 Acc. 7643 Acc. 7648 Acc. 7654 Acc. 7665 

Acc. 7639 Acc. 7644 Acc. 7649 Acc. 7656 Acc. 7667 

Acc. 7640 Acc. 7645 Acc. 7650 Acc. 7657 Acc. 7668 

Acc. 7641 Acc. 7646 Acc. 7652 Acc. 7660  

Data on morphological parameters were 

collected from flowering tillers of five  plants 

of each entry at appropriate stage of growth 

to examine variation in twenty four 

qualitative (culm angle, blade pubescence, 

internode colour, blade colour, flag leaf 

angle, ligule color, ligule shape, auricle 

colour, collar colour, panicle type, basal leaf 

sheath color panicle exertion, awning, awn 

color, stigma color, anther color, panicle axis, 

flowering mounth, apiculs colour, sterile 

lemma colour, lemma and palea colour, 

lemma and palea pubescence, panical 

shattering and leaf sheath colour). Similarly 

fourteen quantitative traits including culm 

length (cm), internode length (cm), peduncle 

length (cm), flag leaf length (cm), flag leaf 

width (cm), leaf length (cm), leaf width (cm), 

ligule length (mm), panicle length (cm), 

number of primary branches panicle-1, 

number of secondary branches panicle-1, 

number of spikelets panicle-1, awn length and 

anther length were also studied. 

The data after compiling were statistically 

analyzed using the nested option of NTSYS-

pc 2.02k version. Mean values per accession 

were used and standardized prior to analyses. 

Pair wise Euclidean distance of the genotypes 

was computed for qualitative and quantitative 

traits. 

Results and discussion 

Qualitative traits 

The material displayed considerable 

variability for morphological traits except 

ligule shape, collar colour, internode colour, 

below flag leaf angle, ligule shape and auricle 

color. Two types of culm angle were 

observed erect and intermediate. Accessions 

number 7653, 7664, 7652, 7649, 7645, 7644, 

7640, 7639, and 7637 showed intermediate 

culm angle, remaining rice genotypes was 

erect. Basal leaf sheath colour of all 

genotypes was green. Leaf angle of accession 

number 7638 was erect whereas rest of 

genotypes showed intermediate leaf angle. 

White ligule colour was showed by all the 
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rice genotypes used in the study. Auricle 

color of all the genotypes used in the study 

was pale green colour. Two types of blade 

pubescent were observed, pubescent and 

intermediate pubescence. Blade colour of 

accession number 7638, 7642, 7645, 7654, 

7665, 7667, 7668 and 7657 were pale green 

and dark green color was also observed in 

Accession number 7653. Green color was 

manifested in the rest of the rice genotypes. 

Most of the genotypes started flowering in 

the month of September, but other genotypes 

flowering were started in October. All of the 

genotypes used in the study began to open 

spikelets and pollen shedding from 9:00 am 

onwards. All the three panicle types’ 

intermediate, compact, open were observed 

in different rice genotypes. Variation was 

also observed among tested genotypes for 

panicle exsertion. Panicle axis of Accession 

number 7650, 7645, 7648, 7642, 7643 and 

7638 were straight, rest of the Accessions 

displayed droopy panicle axis. Panicle 

shattering also showed variation of four types 

i.e. low, moderately high and high. A 

majority of genotypes were of moderate 

panicle shattering. 

Awning and awn color traits varied among 

rice genotypes used in the study. Some 

genotypes were awn less and others were 

short and fully awned. Accessions number 

7652, 7642, 7640, 7637 displayed purple 

awns remaining rice genotypes were 

manifested straw color. Apiculus  colour of 

the rice genotypes were brown except 

Accession number 7653, 7650, 7649, 7648, 

7646, 7644,7645,7642 and 7638 which gave 

white colour other accessions manifested 

purple colour. Stigma colour of majority of 

the rice genotypes was white colour stigma, 

except accessions number 7652, 7637, 7640 

and 7642 which was purple colour. Most of 

accession were of pale yellow anther colour 

remaining were showed yellow anther 

colour. Variation was also observed for 

lemma and palea pubescence. Some 

genotypes showed glabrous lemma and 

palea. Accession number 7637, 7638, 7639, 

7640 and 7641 showed hair on upper portion, 

whereas the remaining genotypes displayed 

short hairs on their entire lemma and palea. 

The majority of genotypes were showed 

sterile lemma and palea, whereas colour of 

sterile lemma and palea were red and straw 

colour, gold colour sterile lemma and palea 

were also observed. Lemma and palea color 

of accessions number 7653, 7650, 7641, 7640 

and 7638 were observed brown spot on straw, 

gold and straw colour lemma and palea were 

also observed in the remaining genotypes. 

These results were compatible with the 

finding of [5, 6] who evaluated genotypes of 

rice for genetic variability. Genetic diversity 

in morphological traits had been reported 

previously by [7]. 

Quantitative traits  

Marked variation was observed for culm 

length, peduncle length, flag leaf length, 

panicle length, secondary branches panicle-1 

whereas for other traits, relatively less 

variation was observed (Figure. 1, 2 & 3). 

Culm length among rice genotypes ranged 

from 79 to 130 cm. Accession number 7664 

displayed maximum culm length (130 cm) 

whereas acession number 7646 manifested 

minimum culm length (79 cm). Internode 

length among the genotypes ranged from 15 

to 25 cm. Peduncle length varied among the 

genotypes between 26 and 40 cm. Maximum 

peduncle length was recorded for accession 

number 7668 (40 cm) followed by accession 

number 7664,7641 with peduncle length of 

39 and 38 cm, respectively. Our results of 

peduncle length were in consensus with [3]. 

Flag leaf length among the genotypes varied 

from 16 to 46 cm, whereas range observed for 

flag leaf width was 0.9 to 1.8 cm. Ligule 

length among the genotypes ranged from 1.1 

to 2.3 mm. Accession number 7642 gave 

maximum value (2.3 mm) for the trait 

whereas accession number 7641 and 7652 

displayed minimum value (1.1 mm). 
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Panicle length varied from 20 to 28 cm, 

ranged of primary branches panicle-1 was 

from 7 to 12. Accession number 7664 had 

maximum primary branches whereas, 

accession number 7645 had minimum 

number of secondary branches (Figure. 3). 

Number of spikelet panicle-1 among rice 

genotypes varied from 72 and 159. Awn 

length among rice genotypes under study 

varied from 0.7 to 6.0 cm. Accession number 

7643 and 7644 manifested minimum awn 

length of 0.7 cm, 7668 had maximum awn 

length of 6.0 cm. Awn length among the 

genotypes ranged from 1.6 to 2.0 mm. 

Marked variation was observed in accession 

number 7639, 7665, 7649, 7652, 7667 and 

7664 for culm length, internodes length, no 

of secondary branches panicle-1 and spikelet 

panicle-1. The results are compatible to the 

previous results [7-9]. 

 

Figure 1. Means of rice accessions for culm length (cm) and spikelets per panicle 

Figure 2. Means of rice accessions for internode length (cm), peduncle length (cm), flag leaf 

length (cm), leaf length (cm), panicle length (cm), primary branches per panicle and 

secondary branches per panicle 
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 Figure 3. Means of rice accessions for flag leaf width (cm), leaf width (cm), ligule length 

(mm), anther length (mm) and awn length (mm). 

Cluster analysis 

On the basis of cluster analysis for qualitative 

traits, four clusters can be identified at a 

dissimilarity level of 2.31 (Figure 4). The 

first cluster comprised 7637, 7652 and 7640, 

the second cluster was consisted of 7639, 

7642, and 7668 and the third cluster had 

7638, 7667, 7660, 7653,7644, 7657, 7650, 

7647, 7649, 7641, 7664, 7665,7643 and 

7646. Fourth cluster was comprised of 7645, 

7648, 7654 and 7656.  

In quantitative traits, three clusters were 

observed at a dissimilarity level of 5.36 

(Figure 5). Accessions 7637, 7652, 7640, 

7656, 7639, 7641, 7638, 7644, 7667, 7665, 

7653, 7654, 7657, 7642, 7645, 7647, 7648, 

7649, 7650, s7646 and 7660 formed the first 

cluster. The second cluster contained 7643 

and 7668. Third cluster included 7664. The 

separation of relatively diverse genotypes by 

cluster analysis as observed in the present 

study is compatible with finding of [10]. 

    Figure 4. Dendrogram of rice accessions based on dissimilarity matrix of euclidean distances  
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Figure 5. Dendrogram of rice accessions based on dissimilarity matrix of euclidean distances for 

qualitative traits

Conclusion 

Cluster analysis for both qualitative and 

quantitative traits clearly clustered. It is 

concluded that rice genotype (007664) 

showed much variation for qualitative and 

quantitative traits. Further, it has batter 

consequences for yield components. 

Accession number 7639, 7665, 7649, 7652 

also displayed excellence for various yield 

associated character and can be used in future 

rice breeding programs. 
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