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ABSTRACT

s

The major goal of this investigation is studying the correlation for yicld
an‘ yield components. Ten bread wheat genotypes (Gemmiza 7, Sakha 61, Sakha
69, Sakha 93, Sakha 8, Sids 6, Line 1, Line 2, Line 6 and Line 8) represent a wide
focal and exotic germplasm were cvaluaied under recommended conditions at
Nubaria in 1999/2000 and 20¢0/2001. Grain vield and its components; number of
spikes per m°, number of kernels per spike and 1000- kermel weight were
recorded during the genotypes evaluation to study the possibility of using these
parameters as indices in selection breeding program.

The phenotypic correlation was highly significant positive between grain
vield and number of spikes per plant, while it was significant positive with
number of kernels per spike and 1000-kernel weight. The results indicated that
the most important sources of variation in grain yield are the direct effect of
number of spikes per plant followed by 1000-kernel weight and number of
kernels per spike. Indirect effects of yield components in grain yield revealed that
the interaction between number of kernels per spike and number of spikes per
plant was the first indirect effect followed by interaction between number of
spikes per piant and 1000-kernel weight, )

INTRODUCTION

Correlation coefficient is important in plant breeding because it
mesasures the degree of association (genetic or non-genetic) between two or more
characters. If association was exists, selection for one trait will cause changes in
other traits, this is called correlation response. Envirenmental conditions also
exists because measurements of several traits are taken from some individuals or
from the some families. Soragrach (1988) reported that yield components showed
positive cotrelation to grain yield and number of kernels /spike was the most
important direct effect on grain vield. Bhowmik et al. (1989) studied correlations
and path ccefficient in 56 F, and 8 parents populations for six characters in wheat.
They found that in most of the cases genotypic correlations were higher than the
phenotypic correlations. Number of spikes/plant and spike length showed highly
significant positive correlation with grain yieid both at genotypic and phenotypic
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levels, Sairam and Singh (1989) found that grain yield was positively correlated
with tiller number, grain number/spike, 1000 grain weight, biomass, harvest
index, N-use efficiency, and N uptake. Biomass and harvest index had the
maximum ¢ffect on grain yield. Amin et al, (1990) reported that grain yield was
positively and significantly correlated with plant height and number of spikes/m?2.
number of spikes m* and 1000-grain weight registered maximum positive and
direct effect on yield. Barma e af, (1990) concluded that grain yield/plant
correlated positively with number of spikes /plant, grains/spike and 1000-grain
weight but number of spikes /plant correlated positively with days to maturity and
ear length but negatively with number of grains/spike. Trethowan et al., (1991)
found that under moisture stress height was positively correlated with grain yield,
1000-grain weight, number of kernels/spike, test weight and rate of grain filling.
Tillers/m> was negatively associated with 1000-grain weight and rate of grain
filling in stressed conditions. Similar foundations were conducted by El-
Marakaby ef al., (1992), Budak and Yildirim (1995), Sayre et al., (1997) Larbi et
al., (2000), Esmail (2001), Semeena and Singh (2001), Garc ef al., (2003) and
Solomon et al., (2004).

Path ccefficient analysis revealed that number of spikes/plant, spike
length and kernel weight were related with grain yield through direct effect
Bhowmik ef af., (1989), Amin et af (1990), Akanda and Mundt, (1996), Dencic et
al (2000), Semeena and Singh (2001) and Solomon et al., (2004) found that
nuinber of kernels per spike and 1000-kernel weight had the greatest direct effects
on grain yield under stress and non-stress conditions.

MATERIALS AND METHODS

The studied wheat (Triticum aestivum 1..) genotypes were selected from
germplasm bank of Wheat Research Program, Agricultural Research Center,
Egypt which represented a wide genetic background. The studied genotypes
included four lines represent leaf rust resistant materials from CIMMYT (Table
1). The present investigation was carried out at Nubaria Agriculture Research
Station, Agriculture Research Center.

In both seasons 1999/2000 and 2000/2001, the ten genotypes were
evaluated in cach season, the experiment was designed in 2 randomized complete
block design with three replications. Each plot consisted of 6 rows, 2.5m long
with 20 c¢m between rows. Seeds were drill in the row by hand on 19™ and 28" of
November in the first and second seasons, respectively. The dry method of
planting was used in this concern. Weed control had done as hand weeding. After
evaluation of ten genotypes, six genotypes were selected for wide range of leaf
rust resistant and other characteristics. These genotypes were Gemmiza 7, Sakha
8, Sakha 69, Sakha 93, Line 1 and Line 2.

In 2001/2002 growing season, grains from each of the six parental
varicties and/or lines were sown at a various planting dates ((19th and 28th of
November in the first and second seasons, respectively). During this season, all
possible parental combinations without reciprocals were made between the
previous six parenis giving a total of 15 F; crosses (Table 2).
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Table (1): Name and pedigree of the studied breed wheat pe

Ne.  Variety Pedigree

1 Gemmiza7 CMH 74A. 630/5x//Seri 82/3/Agent Egypt
CGM 4611-2GM-3GM-1GM-0GM

2 Sakha8 Indus 66/Norteno "S" Egypt
PK 3418-65-1SW-08

3  Sakha61 Ima/RL 4220//17¢/Y 5 Egypt
CM 15430-28-65-08

4  Sakha 69 Inia/RL 4220//17c/Y "s" Egypt
CM 15430-25-68-0%

5  Sakha93 Sakha 92/TR 810328 Egypt

S 8§71-18-258-15-08

6 Sids 6 Maya "S"/Mon"S"//CMH 74A..592/3/Giza 157* Egypt
SD 10062-48SD-35D-1SD-0SD

7 Line1 KAUZ"S"/Kauz"S" CIMMYT
ICW91-0493-0TS-5AP-0TS-1AP-0AP-O. ..

8 Line2 KAVZ"S"//Kea "S"/Tan"S" CIMMYT
ICWS(-0335-0AP-1AP-0TS-2AP-0L-O ...

9 Line6  Opata/Bow//Bau/3/Opata/Bow CIMMYT
CMPWB9Y00819-0TOPM-DAP-0TS-2AP-0TS-
JAPO...

10 Line 8  Tzpp*2/Anc//Inia/3/CnofJar//Kvz/d/ CIMMYT

Mn 72252/5/ RmnF 12-1/Jup"S"

ICW92-0012-0AP-4 AP-OL-0AP-O...
= — ——

In 2002/2003 growing season, all of 15 F, ¢rosses were sown 1o get F, seeds,
Two adjacent experiments were sown in 2003/200 growing season, the first was
parents and F, and the second was F crosses in a mndomized complete block design
(RCED) with three replications. Each replicate consisted of two rows for each parent,
one row for each F; cross in the first experiment and ten rows for each F, crosses in
the second experiment. Each row was two meter long with 30 cm between rows and
plarits within row were 20 cm apart allowing a total of 10 plants per row.

Data were recorded on an individual plant in each row excluding the
border plants, the following characters i.e grain yield per plant of F;’s and F2’s in
half diallel cross in the second part and grain yicld per piot (kg/Feddan) for
evaluated parents in the first part, number of spikes per plant for F;’s and F,’s in
half diallel cross in the second part and the same data per m® for evaluated parents
in the first part, number of kernels per main spike and 1000-kernel weight (gm).
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Statistical Analysis:

The correlation coefficient (Snedcore and Cochran, 1967), Path
coefficient and coefficient of determination were calculated through MSTAT-C,
1991 and SAS, 1985. The simple phenotypic correlations were made between
yield and yield components in parent and F, generations.

RESULTS AND DISCUSSION

Concerning correlation coefficient for parental genotypes, the phenotypic
correlation was highly significant positive between grain yield and each one of
biological yield, number of spikes per m’, number of kernels per spike and 1000-
kernel weight, Table (2). The phenotypic conelat:on between biological vield and
each one of grain yield, number of spikes per m’, number of kerneks per spike and
100G-kemel weight was highly significant positive. Highly significant positive
correlation was noticed between number of spikes per m® and grain yield, biological
yield and number of kemels per spike, while insignificant positive phenotypic
correlation was detected between number of spikes/plant and 1000-kernel weight. The
results indicated that the phenotypic correlation between number of kemels per spike
and each one of grain yield i.e biological yield, number of spikes per m’ and 1000-
kernet weight was highly significant positive.

. Regarding to 1000-kernel weight, the phenotypic correlation was highly
significant positive between this trait and each of biological yield and number of
kemels per Plke while the correlation was insignificant positive with number of
spikes per m*, Table (2).

In case of path coefficient analysis and coefficient of determination,
partitioning of simple correlation coefficient between grain yield and its
components i.e. number of spikes per m?, number of kernels per spike, and 1000-
kernel weight are presented in Table (3), number of kernels per spike had the
largest direct effect (0.38) followed by number of spikes per m” (0.34) and 1000-
kernel weight (0.29), respectively.

Table (2): Phenotypic correlatlon between yield and its components for
parental ge

Biological
Yield

Grain Yield . 0.91
Biological Yield
Number of spikes/plant
Number of kernels/plant
1000-kernel weigl

sngmﬁcant and highly s;gmﬁcant at P< 0.05 and 0. 01 respectlvely

’

The coefficient of determination were calculated for the direct and
indirect effects of the three yield studied factors and transformed into percentage
in order to evaluate these factors for their importance as sources of variation in
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grain yicld. The components for grain yield variation are presented in Table (4).
The results indicated that the most important sources of variation in grain yield
are the direct effect of number of kernels per spike followed by direct effect of
number of spikes per m> and the direct effect of 1000-kernel weight. These three
sources account for approximately 34.46 of grain yield variation. Indirect effects
of yield components in grain vield revealed that the interaction between number
of kernels per spike and number of spikes per m> was the first indirect effect
followed by interaction between number of kernels per spike and 1000-kernel
weight, while the interaction betwzen number of spikes per m* and 1000-kernel
weight was the last indirect effect in grain yield. These three previous sources
account of indirect effects for approximately 21.03 of grain yield variation.

. No. of ' No. of Correla- §
Traits spikes/m” | kernels/spike ! tion

No. of spikes/m"” 0.340 0.133
No. of kernels/spike 0.133 0.380
1000-kernel weight

Table (4): Ceoefficient of determination for yield component and its

_____contribution to grain yield in parents.
. Coefficient of | Contribu-
Trait Determination tion
No. of spikes/plant 0.116 11.60
No. of kernels /spike 0.144 14.40
1000-kernel weight 0.084 08.46
No. of spikes/plant X No. of kernels/spike 0.090 09.04
No. of spikes/plant X 1000-kernel weight 0.033 03.35
No. of Kernels/spike X 1000-kernel weight 0.086 08.64
Residual ' 0.446 44 .60
Total 1.000 100.00

In selecting high yielding genotypes, the breeders needs to identify those
characters having strong association with grain yield as well as quantifying their
relative contribution to grain yvield. Numerous studies used simple correlation to
study associations among grain yield-related traits.

Highly significant and positive association were obtained between grain
yield and each of pumber of spikes per m2, number of kernels per spike and
1000-kernel weight. Therefore, under recommended conditions selection for
higher number of spikes, or number of kernels per spike, and /or heavy seed
weight and biological yieid is mere effective for obtained new higher yielding
vaneties. Agrama and Moussa (1996} explained that the correlation among the
trait refer to (i) pleiotropy of the same gene or (ii) effects of two or more tightly
linked genes.
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Partitioning of simple correlation coefficient between grain vield and its
components as number of kernels per spike had the largest direct effect followed
by number of spikes per m’, respectively. Sornprach (1988), Sayre et af (1997)
Dencic ef al (2000) and Garc er a/ (2003) concluded that number of kernels per
spike is the one of the main yield compam,nts which might improve directly the
yielding ability in new vanetles _

"
&
W 9&,/ 0.12
Grain . No. of Kemals / Spike  0.38 0.05
Yield '
0.11

Figure (1): Sequential path analysis for grain yield and its components in
parents.

The coefficient of determination were calculated for the direct and
indirect effects of the three yield factors, it could be concluded that the most
important sources of variation in plant yield are the direct effect of number of
kernels per spike followed by direct effect of number of spikes per m* and 1000-
kernel weight. Consequently, the indirect effect for number of kernels per spike
with number of spikes followed by indirect effect for number of kernels per spike
with 1000-kernel weight had the largest values for indirect selection for grain
yield, the same finding was obtained by Garc et al. (2003), Solomon et al,
(2004), Semeena and Singh (2001) and Esmail ef al.,, (2001).

In case of correlation coefficient in F, populations, it was noticed that
the phenotypic correlation was highly significant positive between grain yield and
number of spikes per plant, while the correlation was significant positive with
number of kernels per spike and 1000-kernel weight. The phenotypic correlation
between number of spikes per plant and number of kerneks per spike, was highly
significant positive, while these two traits were insignificant positive with 1000-
kernel weight, Table (5).
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Table (5): Phenotypic Correlation between yield and its components in F;
populations

spikes/plant

0.367
1.0060

, significant and highly significant at P< 0.05 and 0.01 respectively.

With respect to the path coefficient analysis and coefficient of
determination, partitioning of simple correlation coefficient between grain yield
and its components i.e. number of spikes per plant, number of kernels per spike,
and 1000-kernel weight in F; are found in Table (6). Number of spikes per plant
had the largest direct effect (0.27) followed by 1000-kernel weight (0.23) and
number of kernels per spike (0.16), respectively.

The coefficient of determination were calculated for the direct and
indirect effects of the three yicld studied factors and were transformed into
percentage in order to evaluate these factors for their importance as sources of
variation in grain yield. The components in percent for grain yield variation are
presented in Table (7). The results indicated that the most important sources of
variation in grain yield are the direct effect of number of spikes per plant
followed by direct effect of 1000-kernel weight and the direct effect of number of
kernels per spike. These three previous sources account for approximately 15 %
of grain yield variation. Indirect effects of yield components in grain yield
revealed that the interaction between number of kemels per spike and number of
spikes per plant was the first indirect effect followed by interaction between
number of spikes per plant and 1000-kernel weight, while the interaction between
number of kernels per spike and 1000-kerne] weight had the last indirect effect on
grain yield. These three previous sources account of indirect effects for
approximately & % of grain yield variation.

No. of
Traits kernels/
spike

No. of spikes/plant 0.062
i No. of kernels /spike 0.160
§ 1000-kernel weight
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Table (7): Coefficient of determination for yield component and its
____contribution to grain yield in ¥, generation.
Coefficient of
Determination i
Number of spikes per plant 0.07
Number of kernels per spike 0.03
1 1000-kernel weight 0.05
Number of spikes/plant X Number of kernels /spike 0.03
l Number of spikes/plant X 1000-kernel weight 0.02
3 Number of Kernels/spike X 1000-kernel weight | 0.01
Residual

Trait

|
|

0.66

0.04

Grain
Yield

Figure (2): Sequential Path analysis for grain yield and its components in F,
generation

Significant and positive association were obtained between grain yield
and each of number of spikes per m2, number of kemels per spike and 1000-
kernel weight. Therefore, under recommended conditions sclection for higher
number of spikes, or number of kernels per spike, and /or heavy seed weight and
biological yield is more effective for obtained new higher yielding varieties.

Partitioning of simple correlation coefficient between grain yield and its
compornents, number of spikes per plant had the largest direct effect foliowed by
1000-kernel weight and number of kernels per spike, respectively. Comparing
with parental genotypes, nwmber of spikes per plant in F; generation plays an
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important role for grain yield and might improve directly the yielding ability in
new varieties,

The coefficient of determination were calculated for the direct and
indirect effects of the three yield studied factors, the indirect effect for number of
kernels per spike with number of spikes followed by indirect effect for number of
spikes per plant with 1000-kernel weight had the largest values for indirect
selection for grain yield. Low estimated values for direct and indirect effect in F,
generation referred to that environmental effects had a highly contribution in the
expression of these traits, In general, the lack of direct and indirect effects for
yield components in F; generation comparing with the higher values in parent
generation, lead the researcher to study the path-coefficient in parent generation.
-The same finding was obtained by Garc et al, (2003), Solomon ef al., (2004),
Semeena and Singh (2001) and Esmail et al., (2001).

REFERENCES

Agrama, H A and Moussa, MLE. (1996): Mapping QTLs in breeding for drought
tolerance in Maize (Zea Maize L.). Euphytica 91, 89-97,

Akanda, 5. I, and Mundt, C. C. (1996): Path coefficient analysis of the effects of
stnipe rust and cultivar mixtures on yield and yield components of
winter wheat. Theor. App. Genet. 92:666-672.

Amin MR ; Hoque, M.M.; Shaheed, M. A_; Sarker, AK.D, and Kabir, Z. (1990):
Genetic variability character association and path analysis in wheat [
in Bangladesh]. Bangladesh J. of Agric. Res. (Bangladesh). v.15 (2)
p.1-5.

Barma, N.C.D.; Khan, S.H.; Mian, M.AK. and Islam, A. (1990)::Variability and
interrelationships of cight quantitative characters in bread wheat
(Triticum aestivum L.) [ in Bangladesh]. Bangladesh J. of Plant
Breeding and Genetics (Bangladesh). v.3 (1,2) p.71-75.

Bhowmik A.; Ali, M. §_; Sadeque, Z. and Saifuddin, K. (1989): Correlation and
path analysis in wheat (Triticum aestivum L.) [ in Bangladesh].
Bangladesh J. of Plant Breeding and Genetics {(Bangladesh). v.2 (1,2)
p.23-26. :

Budak N.; and Yildirim, M.B. (1995)::Harvest index, biomass production and
their relationships with grain yield in wheat. Pl. Breed. Abst. 67(7).

Dencic 8.,; Kastori, R.; Kobiljski, B. and Duggan, B. (2000). Evaluation of grain
vield and its components in wheat cultivars and landraces under near
optimal and drought conditions. Euphytica. 113: {1): 43-52,

EL-Marakaby, A.M.; Khalil, O.S.; Mohamed, A A. and Abd El-Rhaman, M.F.
(1992): Estimation of the relative importance of characters
contributing in yield of a diallel cross of bread wheat. Ann. Agric. Sci.
A. Shams Univ. Cario 37: 69-75.

Esmail, R.M., (2001); Correlation and path coefficient analysis of some
quantitative {raits with grain yield in bread wheat (Triticum aestivum
L.). Bulletin of the National Research Centre (Cairo), 26(3): 395-408.



1686 Annals Of Agric. Sc., Moshtohor, Vol. 43(4), 2005

Garca del Moral L F.; Rbharrabtia, Y.; Villegasb, D.; and Royob, C. (2003):
Evaluation of Grain Yield and Its Components in Durum Wheat under
Mediterranean Conditions. An Ontogenic Approach. Agron. J. 95:266-
274.

Larbi, A.; Mekliche, A.; Abed, R.; Badis, M.; Royo, C.; Nachit, M.M.; Fonzo, N.
and Araus, J.L. (2000): Effect of water deficit on the yield of two
varieties of durum wheat (Triticum turgidum var. durum) in a semi-
arid region. Proceeding of a seminar, Zaragoza, Spain, 12-14 April
2000. 40: 295-297.

MSTAT-C, (1991): A Software Program for the Design, Management, and
Analysis of Agronomic Research Experiments. Michigan State
University, East Lansing, USA. .

Sairam, RX. and Singh, K.K. (1989): N-use efficiency, N assimilation, and
morphophysiological traits in barley. ICARDA. Barley and Wheat
Newsletter. V.8(2) p. 26-28.

SAS, (1985): SAS/STAT guide for personal computers. Version 6 edn. SAS end.
SAS Institute. Cary, N. C.

Sayre, K.D.; Rajaram, S. and Fscher, R. A. (1997): Yield potential progress in
short bread wheat in Northwest Mexico. Crop Sci. 37: 36-42.

Semeena, S., and Singh, L. (2001); Studies on path co-efficient analysis of
harvest index and its related traits in wheat. Indian Journal of
Agricultural Research, 35(2): 127-129.

Snedecor, G. W. and Cochran, W. G. (1967): Statistical methods. 6™ ed. Iowa
State University Press.

Solomon, K.F. and Labuschagne, M.T. (2004): Inheritance of evapotranspiration
and transpiration efficiencies in diallel F, hybrids of durum wheat
(Triticum turgidum L. var. durum). Euphytica,136(1): 69-79.

Sornprach, T.A., (1988): Phenotypic studies in wheat and triticale. M.Sc Thesis in
Agric. Bangkok (Thailand).

Trethowan, R. M.; Abdalla, O. and Pfeiffer, W.H. (1991): Evaluation of the rate
and duration of grain filling in triticale and its association with
agronomic traits. Proceedings of the second International Triticale
Symposium. CIMMYT, 1991 P.128-130.



Correlation & Path Coefficient Analysis Of Yield....... 1687

read A J poaall Slhaal el Jalaa g 2 DAY Jolag
@WB—MQ\J‘}“AJS du.a\.;.dl?o.d
J.u:.ncua.\ﬂ ‘*“"UJ‘" u_,.;d) )S)A s“ﬁ;ﬂ d;m\.:ux“ u}uég.tu

Al s Jsranadl O 3200 A j2 ga Caadl 13 i) aagdl
idhaia o bl e gl y (g2 Jidd Tugal 5 Alae 485, Sl 58 e apli S
dH&AQLL—LAL&‘JJé.Y"’/Y"' JY~~-/\‘\Q'\ (‘“‘\}‘ml&)‘t‘)ﬂ‘
i< gdm Vvv o d oy s Uiadl 8 Cgal) 22 ¢ Ye/J.)\.Ln“ e ¢ gaall
Ciliall 03 alastul 4ilSa) Al y2) oUW il s s 5 a2 lall Jgeandl
ATV Ay A iy YSS

L gl Glle @l 052 a0 G 2n g Ay a¥) D050 S A Apailly
5 Al ogalt dae ¢ g Glill Jlial) 2ae) 43U sSay J graaadl dia o
R QPN I PO+ [ E R R VPPN [ELVR FHONSLIRVE A I £ T\ S Y
o iyl e on Jelill 5 dm G 03y @ Jiind) 23 Fia L Jpuanal
Jg—anall Louily oty puileddl puadl S8l @ yedal bl Bl axe Al
DLl A sl 5

@M‘Hcaﬂ‘uaku\_))us})amh“ud‘ybw&ﬁ\
6_1.\_.:}:;4” d._a’.a.a)_)j).d’ ‘)At&(rﬂd}‘@‘)ﬂ&.ﬂd_’&‘-&d\ &.\m\d).;
Ul i ia o 5 yine o306 2gag ) il ekl 43 4Sa 5 Jpmanal
IV G5y Aay il 4 Gpall 23 5 i) bl Bl s e JS)
2l gl Uyl g il s ) 3 Y Tl A
bl Al A Gy catS ol ) il 2 dha of Y S dall 4
Al G gl 230 Tiia B 3 Y gy A Ll @ Jgpeanall 8 Y

Gsndl ase 5 il clll Jliudl s Gy Jelidl of ) il o yekil
3o o el 4k 4 Jgranal a8l el LR @y ol Al
3 Al i gl 3o g ol A T G s s sl i
Ao AW )





