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INTRODUCTION 

Wheat (Triticum aestivum L.) on account of its 

wide adaptation to various agroclimatic 

conditions, has a prominent position among 

the grain crops in the world both in area and 

production. It is the leading grain crop of the 

temperate climate of the world just as rice is 

the leading grain crop in the tropics. Wheat 

(Triticum aestivum L.) is one of the significant 

staple crops with global production being 672 

million tonnes in 2012
1
. At global level India 

ranks as second largest wheat producing 

country, contributing about one-tenth of the 

global wheat production.  
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ABSTRACT 

Wheat is an immensely important cereal crop of the world. At global level India ranks as second 

largest wheat producing country, contributing about one-tenth of the global wheat production. 

Introduction, evaluation and identification of potentially useful germplasm forms the first and 

foremost step in a crop improvement programme. Genetic variability existing in nature or 

created through crop breeding is of immense value for crop improvement programmes. Genetic 

variability in a population can be partitioned into heritable and non-heritable variation with the 

aid of genetic parameters such as variance, genotypic coefficient of variation, heritability and 

genetic advance, which serve as a basis for selection of some outstanding genotypes from 

existing ones Heritability is the ratio of genetic variance to total variance for a plant trait and is 

related with progress from selection It expresses the extent to which phenotypes are determined 

by the genes transmitted from parents. Similarly Knowledge of the association of quantitative 

characters specifically for yield and its attributes is of immense practical value during selection. 

The selection of one character will lead to indirect change(s) of other character(s) if the two are 

correlated. Therefore, the knowledge of phenotypic and genotypic correlation and path analysis 

is important for a plant breeder. Path coefficient analysis measures the direct and indirect effects 

of various characters. 

Keywords: Wheat, Heritability, Correlation, Path coefficient. 

Review Article 

 

 

Cite this article: Khan, G.H., Shikari, A.B., Wani, S.H. and Vaishnavi, R., Variability Parameters in 

Wheat- A Review, Int. J. Pure App. Biosci. 5(4): 651-662 (2017). doi: http://dx.doi.org/10.18782/2320-

7051.2638 

 

http://www.ijpab.com/
http://www.ijpab.com/vol4-iss5a1.php
http://www.ijpab.com/vol4-iss5a1.php


 

Khan et al                                Int. J. Pure App. Biosci. 5 (4): 651-662 (2017)     ISSN: 2320 – 7051  

Copyright © August, 2017; IJPAB                                                                                                                  652 
 

Introduction, evaluation and identification of 

potentially useful germplasm forms the first 

and foremost step in a crop improvement 

programme. The high yielding genotypes with 

good adaptation and agronomically desirable 

attributes could be directly utilised for general 

cultivation. However, an effective and massive 

hybridization programme would be a viable 

approach and for such a hybridization 

programme to be successful, the 

characterisation and variability pattern of the 

available germplasm holds a promise. To 

sustain the high productivity level of wheat, 

genetic variability existing in nature or created 

through crop breeding is of immense value. 

Genetic uniformity within a crop is readily 

brought about by using the same gene or gene 

complexes during breeding programmes. 

When uniformity becomes the cause of genetic 

vulnerability, genetic diversity is the only 

insurance against it. To overcome the menace 

of this uniformity, it is essential that genetic 

variability, present in both the cultivated and 

wild species, is systematically exploited and 

used to generate new gene complexes for 

higher grain yield and tolerance to biotic and 

abiotic stresses. The effectiveness of selection 

depends upon the range of genetic variability 

already existing in the population in respect of 

important economic characters. The progress 

of breeding in such a population is primarily 

conditioned by the magnitude, nature and inter 

relationship of genetic variation for various 

plant characters. Genetic parameters, 

therefore,  help in partitioning the overall 

variability into heritable and non heritable 

components. 

 Breeding through component traits 

for grain yield in wheat has recently been 

getting the attention of plant breeders. The 

grain yield of a crop is a complex character 

and is the final product of actions and 

interactions of various characters 
2
. Since no 

independent gene system is present for grain 

yield, a complete understanding of the 

relationships among yield and its components 

merits more attention
3
.  

Phenotypic and genotypic variability 

Genetic variability in a population can be 

partitioned into heritable and non-heritable 

variation with the aid of genetic parameters 

such as variance, genotypic coefficient of 

variation, heritability and genetic advance, 

which serve as a basis for selection of some 

outstanding genotypes from existing ones 
4
 

Falconer and Mackay 
5
 also indicates the three 

ways of assessing the existence of variability 

in breeding population; (1) by using simple 

measures of variability, such as range, mean, 

variance, standard deviation, coefficient of 

variability and standard error (2) by estimating 

the various components of variance and (3) by 

measuring the genetic diversity e.g. D2 

statistics. 

Jain and Aulakh
6
 reported high 

coefficients of phenotypic and genotypic 

variation for productive tillers plant
-1

 and 

1000-grain weight and high genetic advance 

for most of the traits. The highest coefficient 

of variation was shown by grain yield plant
-1

 

followed by grains spike
-1

; spikelets spike
-1

, 

spike length and germination per cent 
7,8

. Jag 
9
 

reported high estimates of phenotypic 

coefficient of variation, genotypic coefficient 

of variation, heritability and genetic advance 

which indicates scope for improvement 

through simple selection for grain weight 

spike
-1

, grain yield  plot
-1

, grains spike
-1

,  

1000- grain weight and tillers plant
-1

. Uddin et 

al.
10 

observed the highest coefficient of 

variation for grains spike
-1

 followed by 1000-

grain weight and grain yield plant
-1 

. Bergale et 

al.
11

 reported high phenotypic and genotypic 

coefficients of variation for the number of 

spikes plant
-1,

 grain yield plant
-1

, plant height, 

flag leaf area and 1000-grain weight. 

Jedynski
12

 explained the correlation and path 

coefficient for grain yield and its components 

in wheat. He also reported heritability 

estimates as very high for plant height, high 

for 1000-grain weight, intermediate for 

number of grains spike
-1

 and very low for 

grain yield plant
-1

.
 
 Pramod et al.

13
 reported 

highest genotypic coefficient of variation for 

number of effective tillers plant
-1

 and kernel 

yield. Ali et al.
14

 in their study of seventy local 
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and exotic wheat genotypes found that the 

estimates of GCV were high for yield plant
-1

, 

number of productive tillers plant
-1

 and 

number of grains spike
-1

. The remaining traits 

recorded moderate to low GCV estimates. The 

PCV values were higher than GCV values for 

all the traits which reflect the influence of 

environment on the expression of these traits. 

Kalim-Ullah et al.
15

 reported that the estimates 

of genotypic coefficient of variation (GCV) 

and phenotypic coefficient of variation (PCV) 

were highly significant (P≤0.05) for spike 

length, days to 50% flowering and plant 

height. High genotypic coefficient of variation 

(GCV) was observed for number of tillers per 

running meter (20.35) followed by grain yield 

per plant (18.08) biomass yield (17.06) and 

thousand seed weight (15.47) while as medium 

to low GCV was observed for other characters. 

High phenotypic coefficient of variation was 

exhibited by flag leaf width (25.96) followed 

by Number of tillers (20.36) while as other 

characters showed moderate to low phenotypic 

coefficient of variation
16

. 

Heritability and expected genetic gain 

Heritability is the ratio of genetic variance to 

total variance for a plant trait and is related 

with progress from selection It expresses the 

extent to which phenotypes are determined by 

the genes transmitted from parents. In other 

words, it expresses the magnitude of genotypic 

variance in the population, which is mainly 

responsible for changing the genetic 

composition of a population through 

selection
5
. It indicates the effectiveness with 

which selection of genotypes can be based on 

phenotypic performance. The broad-sense 

heritability is useful if the target is in relative 

importance of genotype and environment in 

determination of phenotypic value. But, it does 

not indicate the progress that might be made 

through selection within a particular 

population
17

. As for many field crops, the 

studies regarding the new cultivars for wheat 

are being conducted and the selection 

continues to be the basic method. The efficacy 

of the selections of both yield (a quantitative 

character) and the yield components depend on 

the genetic variation and percentage of 

heritability. It is necessary to identify the 

components that create the phenotypical 

difference in order to calculate the genetic 

variability and heritability based on that 

variation. Yield performance continues to be 

of importance in wheat breeding, though it will 

be necessary to improve traits involved in 

yield stability, if further yield increases are to 

be achieved.  Das and Rehman
18

 studied 8 

quantitative traits in 9 varieties of wheat and 

observed a wide genotypic and phenotypic 

variability for plant height with a high value of 

heritability. Low values of heritability for 

grain weight  spike
-1

 have been obtained in the 

studies conducted by Pawas et al. 
19

 and Al-

Marakby et al.
20

. Contrary to this,  Chaturvedi 

and Gupta
21

 have obtained middle values. 

Ghimiaray and Sarkar 
22

 estimated heritability 

(broad sense) and genetic advance in wheat. 

High heritability coupled with high genetic 

advance were recorded for number of tillers 

plant
-1

. High heritability estimates were 

reported for days to 50% heading, grains spike
-

1
,  1000-grain weight,  spikelets spike

-1, 
 spike 

length,  tillers plant
-1

 and days to maturity. 

Also  low estimates were observed for 

germination per cent and grain yield plant
-123

. 

Jedynsky 
12

 reported high heritability estimates 

for plant height and 1000- grain weight, 

intermediate for number of grains spike
-1

 and 

very low for grain yield plant
-1

. Kumar et al.
4
 

reported high heritability coupled with high 

genetic advance for plant height, number of 

spikelets spike
-1

, 1000- grain weight and 

number of days to 50% heading in wheat.  

Kashif and Khaliq
24

 reported moderate to very 

high broad sense heritability for all 

morphological characters except fertile tillers 

plant
-1

. 

 Ali et al.
14

 reported moderate 

heritability for number of productive tillers
-1

 

plant. High heritability estimates were 

recorded for plant height, number of spikelets
-1

 

spike,  spike length,  number of grains spike
-1

,  

1000 grain weight and yield plant
-1

. Maniee et 

al.
25

 reported that high heritability estimates of 

morphophysiological traits indicate that the 

selection for these traits will be effective being 

less influenced by the environmental factors. 
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Ferdous et al.
26

 reported that plant height, 

grains spike
-1

, grain yield plant
-1

 had the 

maximum genetic advance with relative 

efficiency. Among others, the indices based on 

grains spike
-1

, grain yield, days to maturity, 

grains spike
-1

, grain yield, effective tillers 

plant
-1

,  grains spike
-1

, 100-grain weight and 

grain yield showed high genetic advance with 

relative efficiency over straight selection for 

grain yield alone. Zecevic et al.
27

 reported 

broad sense heritability value for number of 

grains spike
-1

 as 60 per cent and for grain 

weight spike
-1

 as 40 per cent and high 

significant difference in mean values for 

number of grains spike
-1

 and grain weight 

spike
-1

 was established. Kalim-Ullah et al.
15

 

reported that high heritability estimates were 

recorded for plant height, days to 50% 

flowering,  days to heading,  spikelets spike
-1

 

and spike length. Plant height, days to 

physiological maturity and spikelets spike
-1

 

also indicated high expected genetic advance. 

Heading days (HD), plant/ m2 (PPM), spikelet 

per spike (SPS) and 1000 grains weight 

(TGW) exhibited high heritability coupled 

with a moderate genetic advance. These 

characters had also medium to high genotypic 

coefficient of variation and phenotypic 

coefficient of variation coupled with high to 

moderate heritability and genetic advance. 
28

. 

Thousand-kernel weight, tillers per plant, grain 

yield, harvest index, spike length and kernels 

per spike at two locations were found to have 

high coefficient of variability, intermediate to 

high heritability and genetic advance as 

percent of the mean. This means that effective 

and satisfactory selection for practical 

improvement of these important traits is 

possible
29

. 

Phenotypic and genotypic correlation 

studies 

Yield is an ultimate criterion which a plant 

breeder has always to keep in view in his 

attempt to evolve improved cultivars of any 

crop species. However, yield is a polygenic 

character and highly influenced by 

environment. Knowledge of the association of 

quantitative characters specifically for yield 

and its attributes is of immense practical value 

during selection. The selection of one 

character will lead to indirect change(s) of 

other character(s) if the two are correlated. 

Therefore, the knowledge of phenotypic and 

genotypic correlation and path analysis is 

important for a plant breeder. Path coefficient 

analysis developed and described by Wright 
30

 

and used by Dewey and Lu 
31

 measures the 

direct and indirect effects of various 

characters. The genetic parameters like 

genotypic coefficient of variation, heritability 

and genetic advance are the tools in the hands 

of a plant breeder for ensuring efficient 

selection. For shifting the mean population 

under study in the desired direction, a 

thorough understanding of nature and extent of 

association of various component characters 

with yield is essential. The correlation 

coefficients, however, measure the nature and 

magnitude of association between different 

characters. Component analysis of this 

relationship (cause and effect) reveals the 

importance of most important traits towards 

the yield. 

A highly significant and positive 

correlation was observed between number of 

spikelets spike
-1

 and number of grains spike
-1

 

by Mohammad et al.
32

. Grains spike
-1

 had a 

negative and significant association with 1000-

grain weight but a positive and significant 

relationship with grain yield plant
-133

 . Dencic 

et al.
34

 and Garc et al.
35

 concluded that number 

of kernels per spike is one of the main yield 

components which might improve directly the 

yielding ability in new varieties. Negative 

association of plant height with grain yield 

was also reported by Patel and Jain 
36

. Amin et 

al.
37

 reported that the genotypes that took more 

days to heading were likely to have more spike 

length. They also reported that grain yield was 

positively and significantly correlated with 

plant height and number of spikes m
-2

. 

Vaishnavi and Bijral
38

 and revealed a positive 

significant correlation of grain yield with 

effective tillers plant
-1

, spikelets spike
-1

,  1000-

grain weight and biological yield plant
-1

. 

Vaishnavi and Bijral
38

 and Singh et al.
39

 in a 

study reported that in general genotypic 

correlation coefficients were higher than the 
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corresponding phenotypic values. Similar 

results were obtained by Munir et al.
40

 in their 

correlation studies among yield and its 

component traits in bread wheat under drought 

conditions in 2007. Days to heading showed 

negative association with yield at both 

genotypic and phenotypic levels. However, the 

associations were insignificant
41

.  Baser et 

al.
42

; Aycecik and Yildirim
43

 and Inamullah et 

al.
44

 observed positive association of 1000- 

grain weight with grain yield. Subhani and 

Chowdhry 
45

 reported that harvest index had 

negative correlation with days to heading and 

tillers plant
-1

,  Attarbashi et al.
46

 reported 

contrasting results. Subhani and Chowdhry
45

 

also observed highly significant differences 

among the genotypes and found that grain 

yield was positively and significantly 

correlated with flag leaf area,  tillers plant
-1

,  

spike length,  grains spike
-1

 and 1000-grain 

weight. Vaishnavi 
2
 reported negative 

correlation between plant height and days to 

maturity.  The grain yield was significantly 

and positively correlated with 1000-kernel 

weight and the number of spikes m
-2

 
46

. 

Ismail
41

 reported that days to heading showed 

negative but insignificant association with 

yield at both genotypic and phenotypic levels. 

Number of grains spike
-1

 and grain weight 

spike
-1  

with high variability estimates,  are in 

positive correlation with each other and 

directly influence the wheat yield
47

. Patel and 

Jain 
36

 found a negative correlation between 

spike length and 1000-grain weight. Sarkar et 

al.
48

 found that 1000-kernel weight showed 

positive association with yield both at 

genotypic and phenotypic levels. Shahid et 

al.
49

 and Saleem et al.
50 

found that 1000-kernel 

weight was negatively and insignificantly 

correlated with plant height both at genotypic 

and phenotypic levels. Significant indirect 

negative correlations at both the levels were 

recorded for harvest index with plant height 

and biological yield while days to 50% 

flowering had negative association with 

number of productive tillers plant
-1

 but were 

significant only at genotypic level
51

. However, 

Burio et al.
52

 observed that harvest index had 

positive effects on plant height.  It was 

reported by Lad et al.
53

 that grain yield 

exhibited highly significant and positive 

correlation with tillers plant
-1

;  spikelets spike
-1

 

both at genotypic and phenotypic levels.  

Kashif and Khaliq 
24

 reported that plant height, 

spike length, spikelets spike
-1

 

and 1000-grain 

weight were positively and significantly 

correlated with grain yield at genotypic level. 

They also found positive correlation between 

spike length and yield at both genotypic and 

phenotypic levels. 

Usman et al.
54

 revealed that number of 

tillers plant
-1 

had positive genotypic correlation 

with grain yield plant
-1 

at 0.05 probability 

level.  Gupta et al. 
55

 also observed the highest 

contribution towards grain yield  by biological 

yield,  harvest index,  test weight and spikelets 

spike
-1

. However, plant height,  number of 

grains spike
-1

 and days to 50% flowering had 

direct negative effect on grain yield. Iqbal et 

al.)
56

 observed that correlation between plant 

height and grain yield was negative and highly 

significant, at both genotypic and phenotypic 

level which indicates that selection of short 

stature genotype may be effective for better 

grain yield. A positive significant correlation 

was found for spike length, number of 

spikelets spike
-1

,  grain yield plant
-1

 and 1000-

grain weight with yield (kg ha
-1

) by Khan et al. 
57

. Akram et al. 
58

 while studying the 

correlation among some yield parameters of 

wheat under rainfed conditions found that 

spike length had positive relationship with 

number of spikelets spike
-1

 at both genotypic 

and phenotypic levels. While it was positively 

correlated with number of grains spike
-1

 at 

genotypic level. They also observed that spike 

length had significant positive genotypic 

correlation with grain yield plot
-1

, while plant 

height showed a strong negative genotypic 

correlation with grain yield plot
-1

. Negative 

correlation of plant height with grain yield was 

also reported by Shahid et al.
59

. 

Anwar et al.
60

 emphasized that 

selection of long duration genotypes would 

have higher 1000-grain weight compared to 

short duration genotypes in the breeding 

material under study. Spike length had 

significantly negative genotypic correlation 

http://scialert.net/fulltext/?doi=tasr.2011.1037.1045&org=10#717767_ja
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=grain+yield
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=grain+yield
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with days to 50% maturity and it would 

decrease in long maturity genotypes. Days to 

50% heading had non significant either 

negative or positive correlation with days to 

maturity but spike length had non-significant 

correlation with grain yield plant
-1

 so this 

negative association had ignorable hurdle in 

selection of long duration genotypes for grain 

yield improvement. Similarly, days to 50% 

maturity had also non-significant association 

with plant height. They further reported that 

days to maturity had positive genotypic 

correlation with grain yield plant
-1

, number of 

tillers plant
-1

 and 1000-grain weight, and had 

positive direct effect on grain yield plant
-1

. 

Therefore, more days to maturity and more 

tillers plant
-1

 would be important selection 

criteria for improved grain yield   plant
-1

.  

Dharmendra and Singh
61

 reported that days to 

maturity had negative and significant 

association with 1000-grain weight, spike 

length and yield plant
-1

. Laghari et al.
62

 

reported that days to heading were positively 

and significantly correlated with days to 

maturity, grains spike
-1

,  spike length and 

spikelet spike
-1

 and negatively and 

significantly correlated with grain filling 

period. Also days to maturity was negatively 

and significantly correlated with grain filling 

period and 1000 grain weight. Plant height was 

found to be positively and significantly 

correlated with spike length. 

Singh et al.
63

 while studying one 

hundred fifty genetically diverse exotic 

germplasm along with three indigenous checks 

(HP 1731,  PBW 343 and NW 2036) of wheat 

(Triticum aestivum L.) reported that the grain 

yield plant
-1

 showed very strong positive 

association with biological yield plant
-1

,  

grains  spike
-1

,  tillers plant
-1

,  ear length and 

plant height. Days to heading showed highly 

significant and positive association with days 

to maturity. Waqar-ul-Haq et al. 
64

 reported 

that days to heading were negatively and non 

significantly correlated with number of spikes 

plant
-1

 and grain yield plant
-1

,   similar results 

were also observed by Ahmad et al.)
65

 for 

spikes plant
-1

 and by Zar and Khan 
66

 for grain 

yield plant
-1

. They also reported a negative and 

non significant correlation between spike 

length and number of tillers meter
-1 

and also 

spike length and 1000-grain weight were 

associated negatively and non-significantly. A 

positive and significant correlation between 

spike length and grain yield plant
-1

 was 

observed by Khaliq et al.
67

. 

Path coefficient analysis 

It is imperative to deal with correlated 

characteristics of traits in all the crop 

improvement programmes to be conducted.. 

Path coefficient is defined as the degree of 

influence of one variable on the other in 

quantitative traits. Path analysis is a special 

type of multivariate analysis which deals with 

a closed system of variables (each variable in 

the system is either a linear combination of 

some other variables in the system or is one of 

the basic factors in the system) are linearly 

related
68

. Path coefficient analysis measures 

the direct influence of one variable upon the 

other, and permits separation of correlation 

coefficients into components of direct and 

indirect effects which  provides actual 

information on contribution of characters and 

thus forms the real basis of selection for the 

yield improvenment
69

. 

Path coefficient analysis by Subhani 

and Chowdhry 
45

 showed that tillers plant
-1

 and 

spikelets spike
-1

 had positive direct effects on 

grain yield under irrigated conditions. Bergale 

et al.
68

 also reported that grains spikes
-1

 and 

tillers plant
-1

 had high positive direct effects on 

grain yield.  Singh and Dwivedi
69

 suggested 

that number of effective tillers   plant
-1

,  

number of grains ear
-1

,  grain weight ear
-1

,  

biological yield  plant
-1

 and harvest index 

should be included in selection criteria for 

improvement of grain yield in wheat. Mahak et 

al. 
70

 reported that grains spike
-1

 exhibited the 

greatest direct effect on grain yield followed 

by spike length and 1000-grain weight. The 

number of grains spike
-1

, spike length and 

1000- grain weight were the major yield 

contributing characters. Days to maturity was 

positively and non significantly correlated 

with number of grains spike
-1 71

 while as a 

negative and non significant correlation 

between days to maturity and number of tillers 
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meter
-2

 and a negative and non significant 

correlation was found between days to 

maturity and 1000-grain weight was reported 

by Waqar-ul-Haq et al. 
64

.  The direct effect of 

plant height on grain yield plant
-1

 was positive 

showing a computed path coefficient value of 

7.599. The indirect effects via flag leaf area, 

fertile tillers plant
-1

, spike length and grains 

spike
-1

 were positive. The indirect negative 

effects were contributed through spikelets 

spike
-1

 and 1000-grain weight. However, the 

deleterious negative indirect effects were 

neutralized by its positive indirect effects 
24

. 

Silva et al. 
72

 reported that spikelet number and 

hectolitre weight had the high potential for 

selection of superior genetic constituents for 

grain yield. Leilah et al.
73

 reported that number 

of spikes m
-2

, 100-grain weight,  weight of 

grain spike
-1

 and biological yield were the 

most effective variables influencing grain 

yield. Through path analysis Sen et al.
74

 

reported that 1000-grain weight, grains spike
-1

,  

tillers meter
-1

,  days to maturity showed direct 

effect on yield. Anwar et al. (2009)
60

 observed 

that days to maturity and tillers plant
-1 

had 

positive direct effect on grain yield plant
-1

. 

Therefore, more days to maturity and more 

tillers plant
-1

 

would be important selection 

criteria for improved grain yield plant
-1

 

in the 

breeding material studied. The study of 

correlation and path analysis by Khokhar et 

al.
75

 revealed that high plant height causes low 

yield due to its negative correlation with yield, 

while days to maturity is the best selection 

parameter for breeding high yielding wheat 

cultivars due to its positive significant 

genotypic association and highest direct effect 

on yield so that early maturing line with 

moderate plant height give more yield 

compared to late maturing variety with high 

plant height. Dharmendra and  Singh
61

 while 

carrying out the variability analysis for yield 

and yield attributes of bread wheat under salt 

affected condition reported that spikelets spike
-

1
 had highest positive  direct effect on grain 

yield,  followed by tillers plant
-1

,  days to 

maturity  and plant height. The indirect effect 

via spikelets spike
-1

 was also higher when 

compared with any other indirect effect.  

Ferdous et al.
26 

while studying twenty bread 

wheat genotypes reported that path coefficient 

analysis showed that all the characters viz. 

plant height, effective tillers plant
-1

,  grains 

spike
-1

, 100-grain weight and harvest index 

influenced grain yield directly in positive 

direction and they are the primary yield 

components in spring wheat. Among them, 

grains spike
-1

 had high positive correlation 

with grain yield. Grains spike
-1

 also influenced 

grain yield indirectly via plant height, spike 

length and harvest index in positive direction. 

Path analysis by Singh et al. 
63

 divulged that, 

the biological yield plant
-1

 and days to 

maturity emerged as direct contributors 

towards the expression of grain yield plant
-1

 

while tillers plant
-1

, ear length,  grains spike
-1

 

and 1000- grain weight were identified as most 

important indirect yield contributors. Tripathi 

et al.
51

 in their study reported that the character 

association analysis revealed that biological 

yield plant
-1

,  spike length,  number of 

productive tillers plant
-1

,  number of grains 

spike
-1

,  test weight and days to maturity are 

the most important characters that contributed 

directly to yield. Thus a genotype with higher 

magnitude of these traits could be selected for 

improvement in wheat yield. 
 

 Path coefficient analysis was carried 

out by Khan et al.,
76

 with grain yield plot
-1

as 

response trait. Days to heading showed highest 

positive direct effect (2.71) on grain yield plot-

1 followed by grain filling period (2.23) and 

1000-grain weight (0.66). Four genotypes viz., 

SKW- 355, HPW-366, UP-2831 and HPW-

367 matured in 221.33, 225.00, 225.33 and 

226.66 days, respectively and recorded the 

grain yield of 31.11, 22.22, 31.77 and 23.03 q 

ha-1 respectively thus were found suitable for 

cultivation under rice-wheat cropping system 

in Kashmir. 
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