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Abstract

This study performed to determine the association between grain yield and yield components in fifty-four selected rice genotypes at

F, populations. Results showed that traits, the panicles per plant (r=0.751) and filled grains per panicle (r = 0.458) correlated significancly

with grain yield, while grain yield was negatively associated with non-filled grains per panicle (-0.297). Path cocfficient analysis revealed

that grain yield was associated with panicles per plant and filled grains per panicle with the direct effects of 0.691 and 0.568, respectively.

The greatest indirect effect belonged to panicle length (0.301) through filled grains per panicle. Stepwise regression analysis showed that

72.1 percent of yield variation could be explained by three characters: the panicles per plant, filled grains per panicle and panicle length.

Information obtained in this study revealed that traits, the panicles per plant and filled grains per panicle, could be used as selection

criteria for grain yield improvement at segregating populations of rice.
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Introduction

Rice is the staple food for about 2.5 billion of world’s
population which may escalate to 4.6 billion by the year
2050 (Maclean, 2002). Also it is a staple food for Iranian
consumers after wheat. Yield is a complex entity and inher-
itance of yield depends on a number of characters which
are often polygenic in nature and are highly affected by en-
vironmental factors (Nadarajan and Gunasekaran, 2005).

Selection of promising genotypes, in a breeding pro-
gram, is based on various criteria, most importantly final
crop yield and its quality (Kozak ez 4/, 2008). Relation-
ships between yield and yield contributing traits also play
an important role in plant breeding. To detect traits, hav-
ing an influence on a final traits (e.g. yield), path analysis
is commonly applied (Kozak and Kang, 2006; Popovic
et al., 2006; Shipley, 2002). The path coefficient analysis
provides information on internal relation among the in-
vestigated characteristics, as well as their effect on certain
traits. The path coefficient is a standardized partial regres-
sion coefficient that measures the direct influence of one
trait upon another and permits the separation of a correla-
tion coefficient into components of direct and indirect ef-
fects (Board ez al., 1997). The traits influencing yield may
directly or indirectly affect each other and for the purpose
of breeding programs, they should be subject to separate
analysis.

The relationship between yield and its main economic
components, in segregating populations of rice, has been
studied by several rescarchers (Basavaraja er al, 1997;
Kumar e 4., 2009; Reddy and Ramachandraiah, 1990;
Surek and Beser, 2005; Yogameenakshi and Vivekanan-
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dan, 2010). The information on relative direct and indi-
rect contribution of each component character toward
yield will help breeders to formulate the effective criteria
in selecting desirable genotypes in early segregating popu-
lations. In view of this, the present study was planned to
determine the correlation and path coefficients of yield
and yield contributing characters by using F, generations
of two crosses performed on rice.

Materials and methods

Crosses between ‘DN-33-18’ as female parent with ei-
ther of TR60819” and ‘TR58110’ were made in 2009. Then
F, seeds were self-pollinated to obtain F, populations in
2010. Thirty-day-old seedlings of F, populations (‘DN-33-
18’/’IR60819” and ‘DN-33-18'/’IR60819’) transplanted
in cropping season of 2011 each population consisted of
500 individuals with 25%25 e¢m planting pattern (a single
plant per hill). NPK fertilizers applied at the rate of 200,
100 and 50 Kg/ha, respectively.

Up to 54 superior genotypes were selected based on
phenotypic performance in studied F, populations and
important agronomic traits like, plant height (cm), pani-
cles per plant, filled grains per panicle, non-filled grains per
panicle, panicle length (cm), 1000-grain weight (g), grain
length (mm), grain width (mm) and grain yield/plant (g)
were recorded on those genotypes based on the standard
evaluation system (SES) of rice (IRRI, 2002).

Statistical analyses, including estimation of descriptive
statistics and coeflicient of correlation performed using
SPSS version 14 statistical package. Coeflicient of correla-
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tion was partitioned into path coeflicient using the tech-
nique outlined by Dewey and Lu (1959).

Results and discussion

The success of plant breeding programs relies heavily
on the existence of genetic variability in crops for a par-
ticular trait. Estimates for range, mean, standard deviation
and coefficient of variation (CV) for selected genotypes in
E, populations are shown in Tab. 1. Maximum standard
deviation belonged to filled grains per panicle (34.08)

Tab. 1. Descriptive statistics for agronomic traits in fifty-four
rice genotypes

Standard  Coefhicient of

Traics Range Mean deviation  variation (%)
PH 110-153 122.00 7.85 6.43
PP 10-36 19.24 5.94 30.87
PL 28.2-36.7 32.04 2.01 6.28
TGW 17-37 25.16 325 12.92
GL 8.94-11.22 10.28 0.59 5.74
GW 1.96-2.62 2.30 0.14 6.09
FGP 70-234 143.85 34.08 23.69
NFG 4.54-68.48 2545 15.74 61.85
GY 45.4-167.3 77.88 22.47 28.85

PHs= plant hcight, PP= panicles per plant, PL= panicle lcngth, TGW=1000-grains
wcighr, GL=grain lcngth, GW=grain widch, FGP= filled grains per panicle,
NFG= non-filled grains per panicle, GY= Grain yicld/plant
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followed by grain yield (22.47) and non-filled grains per
panicle (15.74). Amongst agronomic traits, non-filled
grains per panicle, panicles per plant, grain yield and filled
grains per panicle with the CVs of 61.85, 30.87, 28.85 and
23.69 percent had more phenotypic variations, respective-
ly. While grain length and grain width had less variation.
Plant breeder uses selection for improving the architecture
of a crop by management of available genetic variability
(Gravois and McNew, 1993; Mehetre et al., 1994). This
study reveals the possibility of effective selection for im-
provement of yield and its important components in sub-
sequent segregating populations.

The degree of correlation among characteristics is an
important factor, especially regarding economic and com-
plex characteristics such as yield direct selection, which
shows low effectiveness. Hence, association analysis was
undertaken to determine the direction of selection and
number of characteristics to be considered in improv-
ing grain yield. Correlation coefficients of studied traits
(Tab. 2) showed that there was a highly significant cor-
relation between grain yield with panicles per plant and
filled grains per panicle (p<0.01). A strong correlation of
grain yield with these traits indicated that, simultaneous
improvement of these traits is possible. Previous studies
have mentioned similar findings (Abarshahr ez 4/, 2011;
Lanceras ez al., 2004; Muhammed ¢z 4/., 2007; Samonte ez
al., 1998). Panicle length had a strong and significant posi-
tive association with filled grains per panicle (r= 0.530)

Tab. 2. Correlation coefficients between traits in fifty-four rice genotypes

Traits PH PP PL TGW GL GW FGP NFG GY
PH 1 0.022 0.024 -0.039 -0.117 0.158 -0.214 0.276 -0.056
PP 0.022 1 0.083 0.154 0.034 0.073 0.133 -0.174 0.751"
PL 0.024 0.083 1 -0.085 -0.045 -0.356" 0.530" 0.194 0.115

TGW -0.039 0.154 -0.085 1 0.238 0.434" -0.090 -0.115 0.203

GL -0.117 0.034 -0.045 0.238 1 -0.256 -0.193 -0.026 -0.023
GW 0.158 0.073 -0.356" 0.434" -0.256 1 -0.157 -0.228 0.117
FGP -0.214 0.133 0.530" -0.090 -0.193 -0.157 1 -0.395" 0.458"
NFG 0276 -0.174 0.194 -0.115 -0.026 -0.228 -0.395" 1 -0.297
GY -0.056 0.751" 0.115 0.203 -0.023 0.117 0.458" -0.297 1

* Correlation is significant at the 0.05 level, ** Correlation is significant at the 0.01 level PH= plant height, PP= panicles per plant, PL= panicle length, TGW= 1000-grains
wcight, GL= grain Icngth, GW= grain widch, FGP= filled grains per paniclc, NFG= non-filled grains per paniclc, GY= Grain yicld/plant

Tab. 3. Direct (diagonal) and indirect effects of studied traits on grain yield in fifty-four rice genotypes

Correlation with

Traits PH PP PL TGW GL GW FGP NFG L
grain yield

PH 0.025 0.015 -0.006 -0.004 -0.009 0.006 -0.122 0.031 -0.057
PP 0 0.691 -0.020 0.015 0.002 0.002 0.075 -0.020 0.750
PL 0 0.057 -0.233 -0.009 -0.004 -0.014 0.301 0.022 0.115
TGW -0.001 0.106 0.019 0.102 0.017 0.016 -0.052 -0.014 0.202
GL -0.003 0.023 0.010 0.024 0.074 -0.010 -0.110 -0.003 -0.024
GW 0.004 0.05 0.082 0.044 -0.020 0.038 -0.090 -0.026 0.116
FGP -0.006 0.092 -0.124 -0.010 -0.015 -0.007 0.568 -0.045 0.458
NFG 0.007 -0.121 -0.046 -0.012 -0.002 -0.009 -0.225 0.113 -0.297

Residual effect, R=0.504; PH= plant height, PP= panicles per plant, PL= panicle length, TGW= 1000-grains weight, GL= grain length, GW= grain widch, FGP= filled

grains per panicle, FG= non-filled grains per panicle
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Tab. 4. Stepwise regression for selection of traits explaining
variation of rice grain yield

R = o o §

) %] ) g % 2 “5
g 5 0 = g g g o
S B = g § b8
= 9 Q ~ EEU

& g = 5

O S

1 PP 564 564 1510866 2319 267
2 FG 131 695  929838* 783 0306
PL 2.6 721 642977 5034 212"

9 =50.34 + 2.67 (PP) + 0.306 (FG)-2.12 (PL)

* Significant at the 0.05 level, ** significant at the 0.01 level
PP= panicles per plant, FG= filled grains per panicle, PL= panicle length

while it was negatively correlated with grain width (r=-
0.356). The correlation of 1000-grain weight exhibited
positive and significant correlation with grain width (r=
0.434) (Tab. 2). It suggests that, priority should be given
to these traits while making selection for yield improve-
ment study.

Path coefficient analysis of yield components revealed
that panicles per plant had the highest direct positive ef-
fect (0.691) on grain yield (Tab. 3). High direct positive
effect of this character was nullified by the negative indi-
rect effect of panicle length and non-filled grains per pan-
icle (-0.02), however its indirect effect via filled grains per
panicle was high (0.075), bringing the total correlation
to r = 0.750 with grain yield (Tab. 3). Results on impor-
tance of direct effect of panicles per plant were reported
by several researchers (Bagheri ez 4/, 2011; Kumar, 1992;
Madhavilatha ez /., 2005; Yadav and Bhushan, 2001; Yo-
gameenakshi and Vivekanandan, 2010).

The number of filled grains per panicle showed to be
the second most important trait; it showed high direct
positive effect (0.568) on grain yield. Its indirect effect via
panicles per plant was high (0.092), whereas its effect via
panicle length and non-filled grains per panicle was nega-
tive (-0.124 and-0.045). In many researches the filled grains
per panicle has been reported as effective trait with the
highest direct effect on grain yield improvement (Bagheri
et al., 2011; Ram, 1992; Sundaram and Palanisamy, 1994;
Samonte ez al., 1998).

The direct effect of panicle length on grain yield was
negative (-0.233) but it showed high indirect positive ef-
fect on it through the filled grains per panicle (0.301) and
panicles per plant (0.057), while the negative force of this
character was grain width (-0.014).

The traits (plant height, panicles per plant, 1000-grain
weight, grain length, grain width, filled grains per panicle
and non-filled grains per panicle) had a direct effect on
yield if other traits were kept constant. But the magnitude
of direct effect of the panicles per plant was high followed
by filled grains per panicle, confirming the results of Basa-
varaja et al. (1997) and Kole ez al. (2008). Then, appro-

priate selection indices should be formulated using these
traits for yield improvement. The residual effect was 0.504,
which indicated that the contribution of component traits
on grain yield was 74.60 percent by eight traits studied in
path analysis.

In this study a stepwise regression model was used to
facilitate the interpretation of grain yield (Tab. 4). There
was a significant linear relationship between grain yield
(¥) with panicles per plant (PP), filled grains per panicle
(FG) and panicle length (PL). The following model was
obtained:

§=50.34 + 2.67 (PP) + 0.306 (FG)-2.12 (PL)

The panicles per plant had the highest R* percent and
explained 56.4% from total variations relative to grain
yield (Tab. 4). Also this trait had the highest direct posi-
tive effect (0.691) and the highest correlation coefficient
(r = 0.750) with grain yield. Filled grains per panicle to-
gether with panicle length explained 15.7 percent of grain
yield variation. These results showed that regression analy-
sis agreed with path analysis in this study (Ezeaku and Mo-
hammed, 2006).

Conclusions

In summary, the results of this investigation indicated
that the panicles per plant and filled grains per panicle
could be considered as critical criteria for yield improve-
ment in segregating generations of rice.

Acknowledgements

This project was financially supported by Genetics and
Agricultural Biotechnology Institute of Tabarestan (GA-
BIT) of Sari Agricultural Sciences and Natural Resources
University.

References

Abarshahr M, Rabiei B, Samizadeh-Lahigi H (2011). Genetic
variability, correlation and path analysis in rice under
optimum and stress irrigation regimes. Not Sci Biol
3(1):134-142.

Bagheri N, Babacian-Jelodar N, Pasha A (2011). Path coefficient
analysis for yield and yield components in diverse rice (Oryza
sativa L.) genotypes. Bih Biol 5:32-35.

Basavaraja P, Rudradhya M, Kulkarni RS (1997). Genetic
variability, correlation and path analysis of yield components
in two F, population of fine grained rice. Mysore J Agric Sci
1:1-6.

Board JE, Kang MS, Hartville BG (1997). Path analyses identify
indirect selection criteria for yield of late planted soybean.
Crop Sci 37:879-884.

Dewey DR, Lu KH (1959). A correlation and path-coefficient
analysis of components of crested wheatgrass seed
production. Agron J 51:515-518.

Ezeaku IE, Mohammed SC (2006). Character association and



Kiani G. and Nematzadeh G. / Not Sci Biol, 2012, 4(2):124-127

path analysis in grain sorghum. Afric J Biotechnol 5:1337-
1340.

Gravois KA, McNew RW (1993). Genetic relationships among
and selection for rice yield and yield components. Crop Sci
33:249-252.

IRRI (2002). Standard evaluation system for rice (SES).
International Rice Research Institute, 54 p.

Kole PC, Chakraborty NR, Bhat JS (2008). Analysis of
variability, correlation and path coefficients in induced
mutants of aromatic non-basmati rice. Trop Agric Res Ext

11:60-64.

Kozak M, Kang MS (2006). Note on modern path analysis
in application to crop science. Commun Biomet Crop Sci
1:32-34.

Kozak M, Bocianowski J, Rybinski W (2008). Selection of
promising genotypes based on path and cluster analyses. J
Agric Sci 146:85-92.

Kumar CRA (1992). Variability and character association
studies in upland rice. Oryza 29:31-34.

Kumar M, Sharma PR, Krakash N, Singh PK (2009). Selection
criteria for high yielding genotypes in early generation of
rice. SAARC J Agri 7:37-42.

Lanceras JC, Griengrai P, Boonrat J, Theerayut T (2004).
Quantitative trait loci associated with drought tolerance at
reproductive stage in rice. Plant Physiol 135:84-399.

Maclean JL, Dawe DC, Hardy B, Hettel GP (2002). Ed. Rice
Almanac. Los Banos: International Rice Research Institute,
Bouake; Ivory Coast: West Africa Rice Development
Association; Cali: International Center for Tropical
Agriculture; Rome: Food and Agriculture Organization.

Madhavilatha L, Reddi Sekhar M, Suneetha Y, Srinivas T
(2005). Genetic variability, correlation and path analysis for
yield and quality traits in rice (Oryza sativa L.). Res Crops
6 (3):527-534.

Mehetre SS, Mahajan CR, Patil PA, Lad SK, Dhumal PM
(1994). Variability, heritability, correlation, path analysis
and genetic divergence studies in upland rice. Int Rice Res
Notes 19:8-9.

127
Muhammed B, Asif AK, Anjuman A, Yusuf Z, Muhammad A

(2007). Path analysis of some leaf and panicle traits affecting
grain yield in doubled haploid lines of rice (Oryza sativa L.).
J Agric Res 45:248-252.

Nadarajan N, Gunasckaran M (2005). Quantitative Genetics
and Biometrical Techniques in Plant Breeding. Kalyani
Publishers.

Popovic S, Cupic T, Grljusic S, Tucak M (2006). Use of
variability and path analysis in determining yield and quality
of alfalfa. In: Proc of XXVI Meeting of the EUCARPIA
Fodder Crops and amenity Grasses Section. Perugia, Italy,
95-99 p.

Ram T (1992). Character association and path coefhicient
analysis in rice hybrids and their parents. ] Andaman Sci
Assoc 8:26-29.

Reddy CDR, Ramachandraiah D (1990). Genotypic correlation
of components of yield in parents and their F s in rice (Oryza
sativa L.). Orissa ] Agric Res 3:136-142.

Samonte SO, Wilson LT, McClung A (1998). Path analysis of
yield and yield-related traits of fifteen diverse rice genotypes.
Crop Sci 38:1130-1136.

Shipley B (2002). Cause and Correlation in Biology: A User’s
Guide to Path Analysis, Structural Equations and Causal
Inference. Cambridge University Press.

Sundaram T, Palanisamy S (1994). Path analysis in carly rice
(Oryza sativa L.). Madras Agric J 81:28-29.

Surck H, Beser N (2005). Selection for grain yield and its
components in carly generation in rice (Oryza sativa L.).
Trakia Univ J Sci 6:51-58.

Yadav RS, Bhushan C (2001). Effect of moisture stress on growth
and yield in rice genotypes. Ind ] Agricult Res 2:104-107.

Yogameenakshi P, Vivekanandan P (2010). Association analysis
in F| and F, generations of rice under reproductive stage
drought stress. Electron. J Plant Breed 1(4):890-898.



	ICANSBL_NSBL_v4n2_7366.pdf
	Abstract
	Introduction
	Materials and methods
	Results and discussion
	Conclusions
	Acknowledgements
	References


