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ABSTRACT
A study was performed to determine the relationship between grain yield and yield components at five F2
populations in Sari Agricultural Sciences and Natural Resources University in 2014. In this study 10 traits
including grain yield, number of panicles per plant, number of filled grains per panicle, 100 grains weight, plant
height, grain length, grain width, number of non-filled grains per panicle, grain yield and panicle length were
assessed. Results showed that plant height, Panicle length and number of panicles per plant correlated
significantly with grain yield while grain yield negatively associated with non-filled grains per panicle. Path
coefficient analysis revealed that grain yield was associated with number of filled grains per panicle, number of
panicles per plant and plant height with the direct effects of 0.32, 0.30 and 0.29, respectively. Also the greatest
indirect effect belonged to total number of grains (0.17) through filled grains per panicle. Stepwise regression
analysis showed that 37.2 percent of yield variation could be explained by five characteristics named filled
grains per panicle, panicle length, plant height, non-filled grains per panicle and grain width. According to the
results obtained in these study traits such as plant height, panicle length, number of panicles per plant and
number of filled grains per panicle are suggested as selection indices for grain yield improvement at segregating
F2 populations of rice.
Keywords: Rice, path analysis, correlation, stepwise regression, F2 populations.

INTRODUCTION

knowledge on the nature and magnitude of the genetic
variation governing the inheritance of quantitative

Rice is the staple food for 2.5 billion of world’s

Characters like yield and its components are essential for

population which may escalate to 4.6 billion by the year

effective genetic improvement (Kishore et al., 2015).

2050 (Mclean et al., 2002). Also it is a staple food for

Selection of promising genotypes in breeding programs is

Iranian

and

based on various criteria and most importantly final crop

Gunasekaran, 2005) Yield enhancement is the major

yield and its quality (Kozak et al., 2008). Using trait

breeding objective in rice breeding programs and

correlation is so effective on determining the main

1

component which is effective on yield (Acquaah et al., 1992).

consumers

after

wheat.
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But correlation relationships do not express the relation
between cause and effect. Therefore other methods like path
analysis could be used to provide information on internal
relation among the investigated characters as well as their
effect on certain traits and determine the relation between
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traits and direct and indirect effects on yield (Kozak and

and 50 Kg/ha, respectively. 100 superior genotypes were

Kong 2006; Popovic et al., 2006). Path coefficient analysis as

studied and selected according to superior morphological

to correlation coefficient gives more detailed information on

characteristics. Then ten important traits included plant

the relations so it is commonly used by plant breeders to

height (cm), panicle length (cm), number of grains per

determine yield and yield contributing characters (Manik

panicle, number of filled grains per panicle, number of non-

Sarker et al., 2014). The information on relative direct and

filled grains per panicle, total number of grains, grain length

indirect contribution of each component character toward

(mm), grain width (mm), 100 grains weight (g) and grain

yield will help breeders to formulate the effective criteria in

yield (g) were recorded on selected genotypes based on the

selecting

segregating

standard evaluation system (SES) of rice. In order to study

populations. There has been so many research and

the effects of each considered trait on grain yield, stepwise

investigations about correlation between traits and path

regression and path analysis were done to separate traits

analysis in rice varieties (Kumar and Mahadevappa., 1998;

correlation coefficient from grain yield to direct and indirect

Rahim Soroush et al., 2005; Bagheri et al., 2011;

effects. All statistical analysis including pearson coefficient

Balouchzehi and Kiani, 2013). The relationship between

of correlation, stepwise regression and path analysis

yield and its main economic components in segregating

performed using SPSS version 14 statistical package and

population of rice has been studied by few researchers (Surek

infostat.

desirable

genotypes

in

early

and Beser, 2005; Yogameenakshi and Vivekanandan, 2010;
Results and Discussion

Kiani and Nematzadeh, 2012). This present study aimed to

The degree of correlation among characteristics is an
important factor which is considered as economic and
complex characteristic, such as yield. Direct selection of
yield shows low effectiveness. Hence association of
selecting was undertaken to determine the direction of
selection and number of characteristic to be considered in
improving grain yield. Correlation coefficient of studied
traits (Table 1) showed that plant height (0.249), panicle
length (0.239) and number of panicle per plant (0.240) and
number of filled grains per panicle (0.366) statistical level
had high significant correlation with grain yield. A strong
correlation of grain yield with these traits indicated that
simultaneous improvement of these traits is possible.
Previous studies have mentioned similar findings (Lanceras
et al., 2004; Muhammed et al., 2007; Yadav et al., 2010;
Kiani, 2012; Abarshahr et al., 2011). But number of
panicles had a significant negative correlation with grain
length and number of non- filled grain had a significant
negative correlation with yield.

determine the relationship between grain yield and yield
components at segregating F2 population of rice to develop
selection indices for rice breeding and to provide basis for
selection and yield improvement of rice.
Materials and methods
A field experiment was carried out at research field of
Sari University of Agricultural Sciences and Natural
Resources during 2014 with geographic location of 39 and
minutes 36 degrees north latitude, 53 degrees 4 minutes east,
14 meters above the sea level. The annual rainfall was
reported 800 mm. Segregating rice populations were
developed from crosses between local and high yielding rice
varieties. Seedling preparation was done in the nursery
seeding and transplanting was performed in late May in the
plots with 20×20 cm planting pattern. Standard agronomic
practices compatible to the field were adopted to ensure crop
growth. NPK fertilizers were applied at the rate of 200, 100
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Table 1. correlation coefficient of studied traits in rice

Traits

Plant height

Plant

Panicle

height

length

(cm)

(cm)

1

**

Number of

Total

panicles

grains

Number of

Number of

Grain

Grain

filled

non-filled

length

width

grains

grains

(mm)

(mm)

100
grain

Yield

weight

(g)

(g)

0.346

0.017-.

0.085

0.028

0.012

0.158

0.17-

0.101-

0.249 **

1

0.123-

0.055

**

*

**

0.006

0.242

0.239*

1

0.119-

0.051-

0.031-

**

0.11 -

0.078

0.240*

1

**

0.641

0.107-

0.063

0.195

0.014-

1

-0.226 **

0.013-

0.115

0.290 **

0.366**

1

0.104-

0.017-

0.001

-0.377**

1

0.096

0.064-

0.005-

1

0.009-

0.018

1

0.072

Panicle

0.326

0.208-

0.274

length
Number of

-0.277

panicles
Total grains

0.573

Number of
filled grains
Number of
non-filled
grains
Grain length
Grain width
100

grain

weight
Yield

1

** and* shows significant at 1 and 5% level respectively.

Path analysis of yield component revealed that filled

important trait. This trait increase yield potentially

grains per panicle (0.32) had the highest direct effect

because, changing number of panicles will enhance the

(Table 2). Many researchers found that filled grains per

number of storage resource in plants. Results on

panicle were an effective trait with the highest direct

importance of direct effect of panicles per plant were

effect on grain yield (Ram, 1992; Sandram and

reported by several researchers (Kumar, 1992; Yadav

Planisamy 1994; Samonte et al., 1998; Bagheri et al.,

and

2011). Sum of direct and indirect effect of number of

Yogameenakshi and Virekanadan, 2010; Bagheri et al.,

filled grains per panicle on yield was 0.36 which is due

2011; Kiani, 2012). Plant height (0.29) was the third trait

to its direct effect thus it could be a suitable trait for

which had direct effect on yield. This was also reported

yield improvement. It seems that according to the large

by Yadave et al. (2010). The direct effect of total

capacity provided by storage grains in panicles it can be

number of grains was negative (-0.014) but it showed the

an advantage for reaching higher yield. Number of

highest indirect positive effect on it through number of

panicles per plant (0.30) showed to be the second most

filled grains (0.17) (Table 2).
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Table 2. Direct and indirect effect of studied traits on grain yield of rice

Plant

Number

Grain

Grain

100grain

length

width

weight

(mm)

(mm)

(g)

-0.00009

-0.002

-0.04

0.0014

0.249*

0.10

0.05

-0.004

0.0016

-0.0021

0.239*

0.005

-0.02

0.02

0.004

-0.02

-0.0012

0.240*

-0.04

-0.04

0.17

-0.14

0.002

0.01

-0.0028

-0.014

0.010

-0.02

-0.02

0.32

0.05

0.0003

0.03

-0.004

0.366**

0.001

-0.01

-0.01

-0.02

-0.07

-0.22

0.0015

-0.0039

0.000002

0.337**

0.04

0.01

-0.07

0.004

-0.01

0.02

-0.02

0.02

0.00095

0.05

-0.05

0.0002

-0.03

-0.002

0.04

0.004

-0.001

0.22

0.00013

0.18

-0.03

0.003

0.02

-0.01

0.09

0.000002

0.001

-0.0019

-0.01

0.072

Plant

Panicle

Number

Total

Number

height

length

of

number

of filled

(cm)

(cm)

panicles

of grains

grains

0.29

0.01

-0.03

0.003

0.01

0.10

0.02

-0.04

-0.002

-0.03

-0.003

0.3

0.03

0.0013

0.01

of nonfilled
grains

Correlation
with yield

height
Panicle
length
Number of
panicles
per plant
Number of
total grains
Number of
filled
grains
Number of
non-filled
grains
Grain
length
Grain
width
100 grain
weight

In this study a stepwise regression was used to

percent from total variation. Panicle length and plant

facilitate the interpretation of grain yield. The result

height, explained 20.3 and 26.5 percent of variance

presented in Table 3 indicating that independent

respectively. In the stepwise regression analysis by

variables such as number of filled grains, panicle length,

Bagheri et al. (2011) the number of filled grain and

plant height, number of non-filled grains and grain width

panicle length were entered into the model. Therefore

with R-square percent of 13.6, 20.3, 26.5, 36.6 and 37.2,

number of filled grains per panicle, number of panicles

respectively entered to the model. Number of grains per

per plant, plant height and panicle length are good

2

criteria for selecting genotypes with high yield potential.

panicle had the highest R percent and explains 13.6
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Table 3. Stepwise regression for grain yield and yield components
Stepwise regression
Traits entered model

1

2

3

4

5

Constant

13.20

2.19

-19.14

-12.31

-17.81

Number of filled grains per panicle

0.14

0.14

0.14

0.12

0.11

0.62

0.68

0.66

0.72

0.14

0.14

0.16

-0.09

-0.09

Panicle length
Plant height
Number of non-filled grains per panicle
Grain width

1.01

R-square

13.6

20.3

26.5

32.6

37.2

** *, ns show significant difference at 1 and 5% level and no significant difference.

Conclusions

length are the most important characters that contribute

From the correlation and path study it may be

directly to grain yield. According to the above results

concluded that number of filled grains per panicle,

selection indices should be formulated using these traits

number of panicles per plant, plant height and panicle

for yield improvement at segregating populations of rice.
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ﻣﻌﺎﻣﻝ ﺗﺣﻠﻳﻝ اﻻرﺗﺑﺎط و اﻟﻣﺳﺎر ﻟﻠﻣﺣﺻوﻝ و ﻣﻛوﻧﺎﺗﻪ ﻓﻲ اﻟﺟﻳﻝ اﻟﺛﺎﻧﻲ  F2اﻟﻣﻌزوﻝ اﻟﺻﻔﺎت ﻣن ﻧﺑﺎت اﻻرز
اﺗﻳﻧﺎ ﻫﺎﺟﻛﺎﺑﺗر ،1اﻟﻐﻔﺎر ﻛﻳﺎﻧﻲ  ،1 ﺳﻳد ﻛﻣﺎﻝ ﻛﺎزﻳﻣﺗﺎﺑر 1وﻣﺣﻣد اﻟﻔﻲ

2

ﻣﻠﺧـص
ﺗم إﺟراء دراﺳﺔ ﻟﺗﺣدﻳد اﻟﻌﻼﻗﺔ ﺑﻳن ﻣﺣﺻوﻝ اﻟﺣﺑوب وﻣﻛوﻧﺎﺗﻪ ﻓﻲ ﺧﻣﺳﺔ اﺟﻳﺎﻝ ﻣن اﻟﺟﻳﻝ اﻟﺛﺎﻧﻲ  F2ﻟﻧﺑﺎت اﻷرز ﻓﻲ
ﺟﺎﻣﻌﺔ ﺳﺎري ﻟﻠﻌﻠوم اﻟزراﻋﻳﺔ واﻟﻣوارد اﻟطﺑﻳﻌﻳﺔ ﻓﻲ ﻋﺎم  .2014ﻓﻲ ﻫذﻩ اﻟدراﺳﺔ  10ﺻﻔﺎت ﺗم ﺗﻘﻳﻳﻣﻬﺎ ﺑﻣﺎ ﻓﻲ ذﻟك
ﻣﺣﺻوﻝ اﻟﺣﺑوب ،ﻋدد اﻟﻌﻧﺎﻗﻳد ﻓﻲ اﻟﻧﺑﺎت ،ﻋدد اﻟﺣﺑوب اﻟﻣﻣﺗﻠﺋﺔ ﻟﻛﻝ ﻋﻧﻘود وزن  100ﺣﺑﺔ ﻣن اﻟﺣﺑوب ،ارﺗﻔﺎع اﻟﻧﺑﺎت،
طوﻝ اﻟﺣﺑوب ،ﻋرض اﻟﺣﺑوب ،وﻋدد ﻣن اﻟﺣﺑوب ﻏﻳر اﻟﻣﻣﺗﻠﺋﺔ ﻟﻛﻝ ﻋﻧﻔود و ﻣﺣﺻوﻝ اﻟﺣﺑوب وطوﻝ اﻟﻌﻧﻘود .وأظﻬرت
اﻟﻧﺗﺎﺋﺞ أن ارﺗﻔﺎع اﻟﻧﺑﺎت ،طوﻝ اﻟﻌﻧﻘود وﻋدد اﻟﻌﻧﺎﻗﻳد ﻟﻛﻝ ﻧﺑﺎت ﻳرﺗﺑط ﺑﺷﻛﻝ ﻛﺑﻳر ﻣﻊ ﻣﺣﺻوﻝ اﻟﺣﺑوب ﻓﻲ ﺣﻳن
ﻣﺣﺻوﻝ اﻟﺣﺑوب ﻳرﺗﺑط ﺳﻠﺑﺎ ﻣﻊ اﻟﺣﺑوب ﻏﻳر اﻟﻣﻣﺗﻠﺋﺔ ﻟﻛﻝ ﻋﻧﻘود .وﻛﺷف ﺗﺣﻠﻳﻝ ﻣﻌﺎﻣﻝ اﻟﻣﺳﺎر أن ﻣﺣﺻوﻝ اﻟﺣﺑوب
ﻛﺎن ﻣرﺗﺑطﺎ ﻣﻊ ﻋدد اﻟﺣﺑوب اﻟﻣﻣﺗﻠﺋﺔ ﻓﻲ ﻛﻝ ﻋﻧﻘود ،ﻋدد اﻟﻌﻧﺎﻗﻳد ﻟﻠﻧﺑﺎت وطوﻝ اﻟﻧﺑﺎت ﻛﺎن ﻟﻬﺎ ﺗﺄﺛﻳر ﻣﺑﺎﺷر ﺑﻘﻳﻣﺔ
 0.30 ،0.32و  0.29ﻋﻠﻰ اﻟﺗواﻟﻲ .أﻳﺿﺎ ﻛﺎن أﻛﺑر ﺗﺎﺛﻳر ﻏﻳر ﻣﺑﺎﺷر ﻟﻣﺟﻣوع ﻋدد اﻟﺣﺑوب اﻟﻣﻣﺗﻠﺋﺔ ) .(0.17وأظﻬر
ﺗﺣﻠﻳﻝ اﻻﻧﺣدار اﻟﻣﺗدرج أن  37.2ﻓﻲ اﻟﻣﺋﺔ ﻣن اﻻﺧﺗﻼف ﻓﻲ ﻋﺎﺋد اﻟﻣﺣﺻوﻝ ﻳﻣﻛن ﺗﻔﺳﻳرﻩ ﻣن ﺧﻼﻝ ﺧﻣس ﺧﺻﺎﺋص
اﻟﻣﺳﻣﺎﻩ اﻟﺣﺑوب اﻟﻣﻣﺗﻠﺋﺔ ﻟﻛﻝ ﻋﻧﻘود ،طوﻝ اﻟﻌﻧﻘود ،ارﺗﻔﺎع اﻟﻧﺑﺎت ،و اﻟﺣﺑوب اﻟﻣﻣﺗﻠﺋﺔ ﻟﻛﻝ ﻋﻧﻘود وﻋرض اﻟﺣﺑوب .وﻓﻘﺎ
ﻟﻬذﻩ اﻟﻧﺗﺎﺋﺞ اﻟﺗﻲ ﺗم اﻟﺣﺻوﻝ ﻋﻠﻳﻬﺎ ﻓﻲ ﻫذﻩ اﻟدراﺳﺔ ﻓﺎن اﻟﺻﻔﺎت ﻣﺛﻝ ارﺗﻔﺎع اﻟﻧﺑﺎت ،طوﻝ اﻟﻌﻧﻘود ،ﻋدد اﻟﻌﻧﺎﻗﻳد ﻟﻠﻧﺑﺎت
وﻋدد اﻟﺣﺑوب اﻟﻣﻣﺗﻠﺋﺔ ﻟﻛﻝ ﻋﻧﻘود ﻗد ﺗم اﻗﺗراﺣﻬﺎ ﻛﻣؤﺷرات ﻻﺧﺗﻳﺎر ﺗﺣﺳﻳن اﻟﻣﺣﺻوﻝ اﻟﻌﺎﺋد ﻣن اﻟﺣﺑوب ﻓﻲ ﻣرﺣﻠﺔ ﻋزﻝ
ﺻﻔﺎت اﻟﺟﻳﻝ اﻟﺛﺎﻧﻲ  F2ﻣن اﻷرز.
اﻟﻛﻠﻣﺎت اﻟداﻟﺔ :اﻷرز ،ﺗﺣﻠﻳﻝ اﻟﻣﺳﺎر ،اﻻرﺗﺑﺎط ،اﻻﻧﺣدار اﻟﺗدرﻳﺟﻲ ،اﻟﺟﻳﻝ اﻟﺛﺎﻧﻲ .F2

.1

ﻗﺳم ﺗرﺑﻳﺔ اﻟﻧﺑﺎﺗﺎت واﻟﺗﻛﻧوﻟوﺟﻳﺎ اﻟﺣﻳوﻳﺔ ،ﺟﺎﻣﻌﺔ ﺳﺎري ﻟﻠﻌﻠوم اﻟزراﻋﻳﺔ و اﻟﻣوارد

اﻟطﺑﻳﻌﻳﺔ ،ﺳﺎري ،اﻳران.

 .2ﻣﻌﻬد ﺗﺎﺑرﻳﺳﺗﺎن ﻟﻠﺗﻛﻧوﻟوﺟﻳﺎ اﻟﺣﻳوﻳﺔ اﻟزراﻋﻳﺔ  ،ﺳﺎري ،اﻳران.
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