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ABSTRACT

Six characters of YA Fy populations derived from AxA intervarietal half diallel cross of durum
wheat (Triticum durum Desf.) were studied using RCBDesign with three replications. Genotypic and
phenotypic variances were significant for all studied characters. Phenotypic and genotypic
correlations were positive and highly significant between grain yield and each of No. of spikes per
plant and biological yield. The phenotypic and genotypic path analysis showed that the No. of spikes
per plant and biological yield had the highest direct effects on grain yield, and these two characters
exhibited intermediate broad sense heritability (¢+,% and £€3.49¢ ) and expected genetic advance as
percent of the character mean (¥),+V and Y4,°.) respectively. Great importance of these two
characters mentioned predicting grain yield with determination coefficient (¥,V and YY,A¢) and
contributed percent of both (V,£Y)7) among yield .

INTRODUCTION

Wheat grain yield is a complex character, it is the product of the contributions made by it’s
components , it can not be wholly used as a criterion for selection because it’s low heritability and
wide fluctuations as a result of its interaction with the environment. Grafus (Y41)) indicated that
selection of one grain yield components instead of the yield depend mainly on the correlation
between yield and it’s components. Estimation of direct and indirect effects were quite important,
(Wright, Y2YY), Such principles had been used by (Yousif and Kasim, Y44A; Budak, Y+ ++; Ahmed,
Y.«.Y; AL-Hamdany and Yousif Y++1 and Ayoob, Y+ +1). Heritability used to indicate the relative
degree to which a character is transmitted from parents to offspring, such estimation is of agreat
importance because it indicates the breeding programe to be used for the improvement of
acharacter.Evaluation of heritability and genetic advance for grain yield and its components were
studied in wheat (Rashid, Y4A4% and Yousif and kasim, Y449), (AL-Saffar, Y+ +)) in Fy generation in
barley. (AL-Rawi and Ahmad Y%A¢) in upland cotton. AL-Hamdany et al. (Y- +?%) revealed that No.
of spikes/ plant and ). +-grain weight showed higher determination coefficient and contributing
percent in F, generation in durum wheat.

Using Fy diallel cross generation considered of great useful to estimate the genetic parameters
which control the studied characters, then to improve the yield through, due to the segregation in the
genetical material as well as to Fv grain availability in self pollinated crops (Hanafi and Gallis, Y344;
Esmail, Y+ +Y; AL-saffar, Y+ +); Aghwan, Y+ +2 and Yousif, Y+ +A).

This study was conducted to estimate the genotypic-phenotypic correlations, path coefficient
analysis, heritability, genetic advance as percent of the character mean,for some quantitative
characters of durum wheat.

MATERIALS AND METHODES

The genetic materials used in this study were YA Fy populations derived from AxA diallel cross
of durum wheat. These varieties were: leeds,Waha: Um-Rabi-°, Azeghar), Um-RabieY, Brashua,
Cyprus) and Korfila. Al-Hamdany (Y -+ ©) indicated the variety sources, the experimental design and
hybridization to obtain F,. Parents and F\ were swan in November Y+ +V using RCBDesign with three
replications at the Fields of Agric. and Forestry college, Mosul University. Each plot consisted of
two lines of each entries Ym Long, Y+:cm apart, at plant to plant distance of Y° cm.between plants .
The following characters were measured for Y+ randomly chosen plants of each plot: no. of spikes per



plant (X,), no. of grains per spike (Xv), Y+ +-grain weight in gm (Xv), harvest index as percent (X:),
biological yield in gm (X.) and grain yield in gm ().
(SAS) and Microsoft office Excel Y+ + ¥,were used to:
Y- Construct Analysis of variance of studied characters according to the
method used (AL-Rawi and Khalaf Allah, Y« «+).
Y- Genotypic (VG), phenotypic (VP), Environmental Variances (VE) and broad
sense heritability (h',) as outlined by Singh and Chaudhary (Y++V). h' < ¢+7
low, €+-1+7 moderate and > 1+ high (Ali, Y249),
Y- Genotypic (rG) and phenotypic (rp) correlations according to Walter (Y 4V®).
¢- Path coefficient analysis by (Wright, Y4Y)), Fig ).
°- The expected genetic advance (GA) over direct selection for yield of second filial generation
(Allard, Y41 +), where GA = k h', o p, k= selection differential= Y.V for o7 selection and o p
= phenotypic standard deviation in Fy.
1- Expected genetic advance as a percent of each character to general mean in Fv (GA%) from
the equation GA%= (GA / character mean) x Y:+. Agarwal and Ahmad ()3AY) reported that
GA% < Y+ % Low, ) +-Y+7Z moderate, > Y+ 7 high.

experimental design

Estimated values of geno-phenotypic and environmental variances presented in Table( V.),
were significant for all studied characters at Y% or ¢/ of probability level.

Falconer, (Y 3A)Y) indicated that genetic correlation takes place either by linkage of genes or by
pleiotropy or both of them. Table (Y) showed Phenotypic-genotypic correlation coefficients, which
were positive and significant for grain yield, with each of biological yield, harvest index, no. of grains
per spike and no. of spikes per plant.
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Fig ). Path coefficient diagram of factors affecting grain yield in durum wheat.

Table (V). Genotypic- environmental and phenotypic variances for studied characters in Fy.

Characters
Variance | no. spikes | no.grains | V:--grain harvest | biological grain
per plant | perspike | weight(gm) | index% | yield(gm) | yield(gm)
YA, YVY* £Y,EVAx* Y Y X Y,Ydo0%* VY,T %% Yo, YVY*
VG + + + + + +
A RAY yo,4Y % YA Y,v14 ¥,nov
VE YV,¥do% 0),\Vax Yl Y, EAA Ve, T Yo, veex




+ + + + + +
ALY ¥Y,ETY YA VY 4,8V Y,V
00,V * AY, T A* BERE: YUAER | YET,VI0* | Y. YAVH
VP + + + + + +
yo,V0) Yo,Y. ¢ v, oV Y, o0 ¥ ¥4,49¢¢ 0,04

(**) and (*) Significant at '/ and ©7 respectively

The relationships between each of no. of spikes per plant and biological yield, no. of grains per spike
and harvest index were positively highly significant, in such case any increasing in one character lead
to increasing in an other, a negative significant correlation coefficient shown between each of pairs:
no. of grains per spike and ) + »-grains weight, harvest index and biological yield, so any increasing in
a character will lead to a decreasing in another. The correlation between either yield and any of it’s
components or between any pairs considered of a good magnitude to the breeder, therefore the
selection depend on any character in early generations will give a chance to have a high product
progenies. Positive and negative correlations were determined by numerous researchers such as
(Rashid, Y4A4; Ferreira et al., Y44V; Yousif and Kasim Y.+ and Al-Hamdany and Yousif, Y+ 7).
The phenotypic correlation direct effect were positive for all characters on yield, Table( ¥,) but high
for biological yield and no. of spikes per plant (+,A¢+A and +,°£Y) respectively. The genotypic direct
effect were positive and high for no. of spikes per plant and biological yield,(+,°YY and«,AV+)
moderate for

Table( Y). Phenotypic and genotypic correlations among yield and its components in F.

Characters
Correlation | | . ) Ve v-grain . :
Characters Coeffici biological | harvest 'gh no. grains | no. spike
oefficient | °. Iq indexos | WEIO t(g ik |
yield(gm) | index% m) per spike | per plant
Grain rp VYRR [ Y g ., 400 I AR
yield(gm) rG TATE LN EEPCL L AL I A GIYEYR | o)k
no. spikes rp GYYAYEE | VLY AT C LYYV
per plant rG GAVY R o088 Y LYY
no. grains rp VY CAYY xx | . ¥Rao%*
per spike rG )44y Y aEE L EY YRR
V. e-grain rp XY NERTN
weight(gm AR GIAYA
) rG
harvest rp -, YV ek
index% rG AR

(**) and (*) Significant at Y% and ©7. respectively.

Table(Y): Path coefficient analysis between grain yield and it’s component in Fy

no. spikes | no. grains | Y+ +-grain | harvest | biological | grain
Characters per plant | per spike | weight(g | index% | yield(gm) | yield(g
m) m)

nosp'kes pheno (.,OiY‘\) ~,~~Y\ ~,~~~/\ _~,~V/\Y 0,100\ \,\-L*q
perplant geno. (.,0\/\/.) v, e VY Yo -, e YY) SN Y,YY)

NO. grains | pheno. | «,+++ @ | (4,2 AQY) | o0 )eo |G FYYA L GV EAT |00
per spike | geno. Y e (-7 ) | -e ) YT GYOTY | 4, YYVY

Yeoo pheno .,~.\~ _~,~Y‘V\ (~,~Y/\i) n,n/\ﬁh n,n\nv ~,~q00
grain
weight(g

geno. |+, MY | S YYe | (LYY ) | AYY [ OTY | LY YA




m)
N
harvest | o | cexn | eeen | weeen | LAVAd | Yver
index% )
(+r+ YT
geno. —e, 0 e \Y Y- vy ) wYYEo YY)
biological | pheno. | «.+YAY v, 0 YOA e e NAY | (L AERA) ]V
yield(gm) | geno. YY) ERE LR S YYD (GAVLY) | ATY
Residual effect (pheno.) «,AYY1 | Residual effect (geno.) | +,°oYY)

V.« «-grains weight, and low for harvest index on grain yield. Other wise no. of spikes per plant
through harvest index, no. of grains per spike through Y« +-grains weight and biological yield through
harvest index have negative geno-phenotypic indirect effects, that is due to the negative correlation
between such pairs of characters. A residual effects related to the errors among samples or to other
characters not dependent (i.e out of this study) which still have an effects on yield, similar results
were reported by Ahmed (Y« +Y) and AL-Hamdany and Yousif (Y++7).

Table( ¢) showed that no. of spikes per plant, harvest index and biological yield have a higher
heritabilities (24,1, ©+,A and ¢4,°) respectively, these characters have been governed by genes
effects, while the remaining characters showed an intermediate ranges due to close values of their
genetic environmental variance (as in table V).

Table (£) Some genetic parameters of yield and it’s components in FY half diallel cross.

Characters X h'ye GA GA%
no. of Spikes/plant V,0A¢ +,041 Y,ven ARFERA
no. of Grain/Spike YY,AAQ EEY ALAY . Y., Yén
)+ «-grain weight (gm.) £,V49A  EAY ., toV Yo,AQY
Harvest index (%) Ve, AY 0 A Y Ay YY,q.0
Biological-yield (gm.) £),ATY .+, €40 YY,Y¢eo Ya,0.A
Grain-yield (gm.) Y¥,AAQ 69y £,0A YY,qve

The expected genetic advance with respect to the characters mean used as a criterion of
selections, so that it was called by (Falconer, Y3AY) a response to selection. Table ¢. showed also a
significant amount of genetic advance was expected in no. spikes plant ¥, V7, biological yield Y4.o,
harvest index YY,4 and no. of grains per spike Y+,Y%. While a small amount of genetic advance was
expected for )+ «-grains weight Y +,%%, such agreed with Rashid (Y3A1%), Kasim et al., (Y34Y), Ali
(Y44°), Yousif and Kasim (Y444), Ahmed (Y++Y), Ayoob (Y++7) and Al-Hamdany (Y+ V) in wheat
Al-saffar (Y++Y) and Yousif et al (Y++Y) in barely. Table ©. revealed that the biological yield and no.
of spikes per plant have determination coefficient (V+,7A and Y4¢£4) respectively from the yield
variance, the contributed effects of both was (V,¢V7%).

Table (°): Components (direct and joint effect) in percentage of grain yield variation.

Source of Variation determination coefficient contributing
percent
Direct effect of no. of spikes plant Y8447 VY,V
Direct effect of no. grains spike erAdt YVE
Directeffectof) + +-grain weight(gm) v,e A0 TR
Direct effect of harvest index % eV EVE TR
Direct effectofbiological yield(gm) YV TAAY YY,AYA
X\_XY I I ey




X). XY vyr v OA ey
X).X¢ S, YAV AT
XY . Xo SV AYA Y,V

XY. XY S, YAA O VAY
XY . X¢ v,alaoVvo Y,AY ¢
XY.Xe e YTTEY V,YYA

XV . X¢ Vo0 EA W, YYo

XY.Xe v,ree0A0 oYY

X¢ X0 e 4TV Y,YA4

Residual effect AT YOAR ¥A,VA
Total \ Yo

From the above results we could concluded that biological yield and no. of spikes per plant were
recommended as a criterion for selection in the second filial generation for improving grain yield
potential of durum wheat.
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