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ABSTRACT

Thirty-six rice lines comprising of sixteen tropical japonica and same number of indica lines

including four checks namely NDR-359, Sarjoo-52, Pusa Basmathi-1 and CSR-36 grown in

randomized block design to assess eighteen quantitative traits. Phenotypic coefficient of variability

(PCV) was higher than genotypic coefficient of variability (GCV) for all the traits at both of the levels.

Higher order of PCV and GCV at both of the levels was observed for all the traits except kernel length, 

kernel breadth, plant height and days to flowering; indicated greater scope for selection. The high

estimates of broad sense heritability coupled with genetic gain was recorded for grains per panicle,

spikelets per panicle, biological yield per plant, days to flowering, plant height, spikelet fertility and

flag leaf area indicated selection can be practiced for enhancing the mentioned characters. A very

strong positive and highly significant correlation between grain yield per plant and biological yield

per plant, panicle bearing tillers per plant, grains per panicle, panicle length, spikelet fertility,

spikelets per panicle, test weight, harvest index, flag leaf length, flag leaf area and kernel length

suggested that can be increased simultaneously through selection. Harvest index, biological yield

per plant, panicle bearing tillers per plant and panicle weight exhibited highest direct effect on grain

yield per plant at both genotypic as well as phenotypic level. 

Key words : Trop i cal ja pon ica, in dica, Vari abil ity, inter-re la tion ship cause and ef fects

Rice is the Life line of more than 90 per cent of the

world, grown and consumed in Asia (rice bowl of the

world), where 60 per cent of the earth’s people and two

third of world’s poor live (1). Rice is not only one of the

major foods, main source of nutrition for 50% of the

global population and model plant but also a model

organism for scientific research. Asian cultivated rice

holds a unique position among domesticated crop

species in that it is both a critical food staple and the first 

fully sequenced crop genome. Rice is consumed as a

grain all most exclusively by humans, supplying 23% of

daily calories for the world population. According to

Food and Agriculture Organization (FAO) of United

Nations (UN) 80% of the world rice production comes

from seven countries only. In year 2009-10 the world

rice production was topped by China (32.7%) followed

by India (26%) and Indonesia (10.2%). India is the

second most populous nation, stands first in area,

second in production, followed and preceded by China

on these two aspects (2).

In order to step up the production potential, there

is an urgent need to launch a dynamic breeding

programme to develop indica and japonica varieties

suitable for different agro-climatic regions. It is true that 

more diverse plants have greater opportunity of

obtaining high heterotic crosses and broad variability in 

segregating generations during genetic improvement.

The knowledge of variability present in a crop species

has special significance which provides clear-cut

identification that selection can be practices to improve 

desirable characters. In all crops breeders try to adjust

the genotype in relation to that environment where

experiment is being done to achieve higher grain yield

and agronomic cum morphological traits. The

prediction of genetic advance is a prerequisite for crop

improvement breeding programs especially when

large populations are subjected to selection. Facilitated 

by obtaining phenotypic and genotypic coefficients of

variation in the absence of which field evaluation of

every genotype would be physically less feasible.

Hence there is need to study variability for different
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Table-1: Variance analysis of Randomized Block Design for eighteen characters in world mini rice core collections 

Characters Sources of variation

Replication (2) Treatment (35) Error  (70) SE(d) CD at 5%

Days to 50% flowering 14.78 671.79** 16.13 3.28 6.53

Plant height (cm) 41.83 626.71** 18.53 3.52 7.01

Panicle bearing tillers/plant 0.89 45.87** 2.83 1.37 2.74

Flag leaf length 5.26 102.12** 4.43 1.72 3.43

Flag leaf width 0.01 0.35** 0.01 0.09 0.18

Flag leaf area 15.67 458.68** 13.25 2.97 5.92

Panicle length (cm) 0.83 75.33** 2.15 1.19 2.39

Panicle weight (g) 0.05 2.19** 0.03 0.14 0.27

Spikelets/panicle 948.61* 3335.64** 298.63 14.11 28.14

Grains/panicle 637.67 4106.25** 226.98 12.30 24.53

Spikelet fertility (%) 80.42 795.18** 98.22 8.09 16.14

1000- grain weight (g) 0.59 108.65** 0.31 0.45 0.90

Kernel length 0.02 2.39** 0.03 0.13 0.27

Kernel breadth 0.01 0.44** 0.01 0.09 0.18

L:B ratio 0.01 1.18** 0.05 0.19 0.38

Biological yield/plant (g) 174.31* 1650.56** 50.91 5.82 11.62

Harvest index 127.50* 239.38** 38.69 5.07 10.13

Grain yield/plant (g) 7.24 136.19** 5.32 1.88 3.75

*, ** Significant at 5% and 1% probability levels, respectively.

Table-2: Estimates of general mean, variability parameters for eighteen characters in world mini rice core collections 

Characters Range Grand
mean

Coefficient of variation (%) h b (%)2 Ga (%)

Minimum Maximum PCV GCV ECV

Days to 50% flowering 64.00 119.67 102.69 14.92 14.40 3.91 93.00 29.39

Plant height (cm) 68.05 130.47 95.94 15.50 14.84 4.49 92.00 28.08

Panicle bearing tillers/plant 2.88 18.02 9.52 43.53 39.78 17.67 84.00 7.13

Flag leaf length 18.67 43.74 27.70 21.96 20.60 7.60 88.00 11.03

Flag leaf width 0.84 2.45 1.46 24.21 22.94 7.73 90.00 0.65

Flag leaf area 11.70 70.31 31.28 40.65 38.95 11.63 92.00 24.05

Panicle length (cm) 17.33 34.15 24.37 21.14 20.27 6.01 92.00 9.75

Panicle weight (g) 0.96 4.52 2.43 35.63 34.95 6.92 96.00 1.72

Spikelets/panicle 49.43 191.03 124.09 29.18 25.64 13.93 77.00 57.60

Grains/panicle 28.00 175.00 93.54 41.68 38.44 16.11 85.00 68.32

Spikelet fertility (%) 42.80 92.29 73.74 24.66 20.67 13.44 70.00 26.32

1000- grain weight (g) 18.05 39.17 26.32 22.93 22.83 2.11 99.00 12.33

Kernel length 5.07 8.73 6.63 13.60 13.37 2.48 97.00 1.80

Kernel breadth 1.30 2.87 2.21 17.84 17.12 5.01 92.00 0.75

L:B ratio 2.14 4.90 3.03 21.31 19.89 7.65 87.00 1.18

Biological yield/plant (g) 19.86 115.00 46.90 51.53 49.24 15.22 91.00 45.45

Harvest index 10.24 47.42 32.82 31.31 24.92 18.95 63.00 13.41

Grain yield/plant (g) 4.54 30.22 14.91 46.92 44.30 15.47 89.00 12.84
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traits in the source population as a prerequisite for crop 

improvement since all attempts of breeding and

selection would be futile unless major portion of

variability is heritable.

Correlation coefficient is very important to

measure the traits which affect grain yield. A positive

correlation between two desirable traits makes the job

of the plant breeder easy for improving both traits

simultaneously. These situations are more common in

cereals because of yield traits that occur at different

growing stages and affect each other, especially where 

as early occurring traits influence later traits (3). 

MATERIALS AND METHODS

A total of thirty-six world mini core rice collections

including four checks viz. NDR-359, Sarjoo-52, Pusa

Basmathi-1 and CSR-36 were evaluated in

Randomized Block Design during kharif 2010 at Crop

Research Farm, Nawabganj, C.S. Azad University of

Agriculture and Technology, Kanpur (UP) India

sourced from genetic resource pool and World Mini

Core Collections through Rice Improvement Project of

the University. Each genotype was grown in three-row

of 3 m length following row to row and plant to plant

spacing of 20 cm and 15 cm, respectively. Nawabganj

is situated between 27.24o N latitude, 77.50 E

longitudes and at an altitude of 178 meters above the

msl. in the gangetic plain of central Uttar Pradesh. The

climate of district Kanpur is semi-arid with hot summer

and cold winter. Nearly 80 percent of total rainfall

occurs during the monsoon (only up to September) with 

a few showers in the winter. The recommended dose of

fertilizers N:P:K @ 120:60:60 and cultural practices

were followed to raise good and healthy crop.

Experimental site was sandy loam having EC =0.34

and pH=8.0, rich in potash and low in organic carbon,

nitrogen and phosphorus. The observations were taken 

on ten randomly selected plants per genotype for

eighteen traits namely days to 50% flowering, plant

height (cm), panicle bearing tillers per plant, flag leaf

length (cm), flag leaf width (cm), flag leaf area (cm2),

panicle length (cm), panicle weight (g), spikelets per

panicle, grains per panicle, spikelet fertility (%),

1000-grain weight (g), kernel length (mm), kernel

breadth (mm), L:B ratio, biological yield per plant (g),

harvest index and grain yield per plant (g). Statistical

analyses were subjected, for analysis of variance (4),

genotypic and Phenotypic coefficients of variation (5),

estimate of broad sense heritability (h2b) (6) and

genetic advance as percent of the mean, was

computed by the method suggested by (7), character

association (8) and path coefficient analysis by (9).

RESULTS AND DISCUSSION

Highly significant variance for all the characters due to

treatments were observed  under study while the

variances due to replication was non-significant for all

the traits except for spikelet per panicle (948.61),

biological yield per plant (174.31) and harvest index

(127.50) (Table-1). The phenotypic coefficient of

variability (PCV) was higher than genotypic coefficient

of variability (GCV) for all the traits and considerable

amount of environmental effect on expression of the

some character by total phenotypic variation were also

recorded (Table-2). Hence traits exhibited higher

variation for GCV and PCV across the environment

(10). Higher order of PCV and GCV at both of the levels 

was observed for all the characters like biological yield

per plant (51.53 and 49.24), grain yield per plant (46.92

and 44.30), panicle bearing tillers per plant (43.53 and

39.78), grains per panicle (41.68 and 38.44), flag leaf

area (40.65 and 38.95), panicle weight (35.63 and

34.95), harvest index (31.31 and 24.92), spikelets per

panicle (29.18 and 25.64), spikelet fertility (24.66 and

20.67), flag leaf width (24.21 and 22.94), flag leaf

length (21.96 and 2.60), L:B ratio (21.31 and 19.89),

and panicle length (21.14 and 20.27) also renowned by

(11). High amount of GCV and PCV at both levels

suggested greater scope for selection because of GCV

and PCV alone is not helpful in determining the

heritable portion. GCV and heritability estimates would

give better information about the efficiency of selection. 

Moderate PCV and GCV at both level chronicled only in 

case of kernel length (13.60 and 13.37), days to

flowering (14.92 and 14.40), plant height (15.50 and

14.84) and kernel breadth (17.84 and 17.12) also

convicted by (6).  

The high estimates of broad sense heritability

coupled with genetic gain was recorded for grains per

panicle (68.32), spikelets per panicle (57.60),

biological yield per plant (45.45), days to flowering

(29.39), plant height (28.08), spikelet fertility (26.32)
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and flag leaf area (24.05) indicated that selection can

be practiced for enhancing the above character.

Similar findings were also concluded by (10). 

Correlation and path coefficient at both genotypic

and phenotypic level are summarized in Tables 3 and 4 

respectively. There were strong positive and highly

significant correlation (Table-3) between grain yield per 

plant and biological yield per plant (0.711 and 0.665),

panicle bearing tillers per plant (0.699 and 607), grains

per panicle (0.692 and 0.619), panicle length (0.643

and 0.581), spikelet fertility (0.604 and 0.469),

spikelets per panicle (0.603 and 0.526), test weight

(0.463 and 0.439), harvest index (0.437 and 0.448),

flag leaf length (0.401 and 0.336), flag leaf area (0.379

and 0.332) and kernel length (0.320 and 0.290) that

can be increased simultaneously through selection

(11).

Harvest index followed by biological yield per

plant, panicle bearing tillers per plant, and panicle

weight exhibited highest direct effect on grain yield per

plant at both genotypic as well as phenotypic level

while panicle length and test weight have highest direct 

genotypic effect on grain yield, where as its direct

phenotypic effect is negligible. The direct effect of

spikelets per panicles followed by kernel length and

flag leaf area was highest at genotypic level were as

phenotypic direct effect recorded negative effect on

grain yield per plant which indicated that performance

these characters were highly influenced by

environmental factors. Therefore we should take more

emphasis on the characters like harvest index,

biological yield per plant, panicle bearing tillers per

plant, panicle weight, kernel length and flag leaf area.

The remaining characters also can be taken in the

consideration for further amelioration on the basis of

their pedigree performance (10).

Indirect effect of kernel breadth (0.411 and

-0.008), panicle bearing tillers per plant (0.235 and

0.045), flag leaf width (0.205 and -0.031) and spikelet

per panicle (0.140 and -0.024) at both levels were

positive or negligible. This result indicated (Table-4)

that these characters had a greater effect on grain yield 

(13).    
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