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The current experimenwas carried du at Qlyasan research statiFaculty of
Agricultural ScienceUniversity of Sulaimani, using seven durum wheatiet&@s
according to lines x teste analysis system producing twelve crosses. The pai
varieties (Bakrajol, Gerardo 574 and Cham\8¢re used as lines while the parel
varieties(Ovanto, Acsad 65, Apio and Crezagre used as testers. The seven par
varieties and their twelve; crosses were pléad in Completely Randomized Blo
Designsand replicated three times to calculate the siropteclation coefficient and pa
analysis. The results of this experiment showed plaaent 1 exhibited the maximt
values for the characters grain yield/plenumberof days to 50% anthesis, plant tht
and numbe of spikes/plant, while the cross Bakrajo JAgsad 65recorded the higher
value due to grain yielplant. The character grain yield/plant recordedlyigignificant
and positive correlation with 10-grain weight and significarpositive correlation with

wheat plant height aninumber of spikes/plant. Theaximum positive direct effecon grain

yield/plant recorded by the charactnumber of grain/spike reaching 0.567, wh
maximum positive indirect effecon grain yield/plant recorded bSpike lengthvia
numberof grains/spike with 0.432, the results showed thahber of grains/spike, spil
length as well as number of grains/spike have m@ajatribution in increasing the yie
and it must be considered when selecting wheagti@siin breedinprograms.
I ntroduction
Durum wheat Triticum durumL.) is the most important cereal crop in the world avidely grown
occupying 17% of the world cultivated le [1]. Yield of wheat is complex quantitative charachat results
to the actions and interactions of various comporiits [2]. It is also widely recognized that gene
architecture of yield can be resolved better bylynhg its component characters. This enables that
breeder to breed for high yiéhd) genotypes with desired combinationscharactes. Linear correlation
between yield and several of its components cageptea confusing picture due to ir-relationships
between component characters thems [3]. The selection character may belgjeor one or more of tr
yield components. Breeding for the high yield crapedsmuch informatioron the nature and magnitude
variation in the obtainable materials, relationsbiifyield with other agronomic characters and thgrde o
environmentaimpact on the expression of these component cleas Correlation analyses are usec
determine relationships between two characterd) shat the values of two characters are analyzed
paired basis, the results may be either positiveiegyativi. A correlation result is of great value in 1
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evaluation of the most efficient procedures foestbn of outstanding genotypes. When there issitipe
correlation of the major yield characters, companeneeding would be very influential but when these
characters are negatively correlated, it would B#cdlt to practice simultaneous selection for mien
developing a variety [4]. Path coefficient analy@sa standardized regression coefficient thatwallo
partitioning of correlation coefficient into direahd indirect effects of various characters towaesendent
variable, and also helps in evaluating the caufestefelationship as well as effective selectioathP
coefficient analysis demonstrates an importanttiposin defining the degree of correlation betwebe
yield and the other characters [5].Yield is cornsgstof the contribution of several characters thed
correlated among themselves and with the yield. Suwgested path coefficient analysis of Dewey and L
(1959) [6], calculated to detect the relative intpoce of characters contributing to kernel yield. [7
Determination of correlation and path coefficiehttween yield and other characters is importantter
selection of superior genotypes for effective bieggrograms in maize. Correlation coefficientgeneral
represent associations among independent chaslicterand the degree of linear relation betweesethe
characteristics. It is not adequate to describe telationship when the causal association among
characteristics is needed [8]. Path analysis id tseetermine the amount of direct and indirefscatfof the
causal components of the effect component and gesvimore information among variables than do
correlation coefficients sense this analysis presithe direct effects of specific characters odyiand
indirect effectsvia other characters [9]. The present study was dabtio determine the specific characters
that affects kernel yield in durum wheat to devedopuitable selection criterion for future wheagduting
program.

Materialsand Methods

Three wheat varietieBakrajo 1, Jerardo 574andCham 3were used as lines, were crossed with four
varieties,Ovanto, Acsad 65, Apiand Crezq which were used as testers. ThesEeds of twelve (3x4)
crosses along with their parents were planted tripicated Completely Randomized Block Design on
November 25, 2008, at Qlyasan Research StationitlyamfuAgricultural Sciences/University of Sulaiman
Each replicate was consisted of the seven parewitsveelve k crosses, with a three meter single row for
each entry. Row to row and plant to plants spagiage kept 30 and 15 cm, respectively. Other cultama
agronomic practices were kept uniform for the whed@eriment. Five plants from each parent and dybri
were selected randomly and data were recorded ambemuof days to 50% anthesis, plant height (cm),
number of spikes/plant, spike length, number ofrgrapike, 1000-grain weight (g) and grains yielaifp
(9). The data were analyzed statistically usingyaa of variance according to Al-Rawi and Khalédhl
(1980) [10]. Data for the traits showing signifitadifferences were further analyzed for line x éest
according to Singh and Chaudhary (1985) [11]. Tdreetation coefficients were calculated to detemrtime
degree of association of characters with yield @lsd among themselves in each environment. Pheootyp
correlations were computed by using the formulaegiby Singh and Chaudhary (1985) [10]. The path
coefficient analysis was carried out as suggesyeDdwey and Lu (1959) [6], Soomro (2010) [12], Sing
and Chaudhary (1985) [11], Arbuckle (2009) [13}otgh (Analysis of Moment Structures) AMOS Ver. 18
Software.

Results and Discussion

Data represent in Table 1 exhibited the peréorce of 19 Durum Wheat genotypes. In regardsédo th
parental values due to the studded charactersy&akrajo 1 recorded the maximum values for characters
grains yield/ plant, number of days to 50% anthgd@nt height and number of spikes/plant with 89,0
153.700, 115.300 and 19.000, respectively, and ga/éowest value due to the characters spike heagt
number of grains/spike with 6.050 and 44.150, respay. The lowest value due to the charactersngra
yield/ plant, number of days to 50% anthesis, nurabepikes/plant and 1000-grain weight was recdiole
the varietyCham 3 with 33.320, 144.600, 15.000 and 37.510, respalgtivihe Ovanto variety gave the
maximum value for number of grains/spike with 640.1%he varietyApio recorded maximum value for
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spike length and 100gw with 7.270 and 43.740, retspdy and also gave the lowest value for planghtie
with 77.670. In respect to the crosses valuess@akrajo 1 x Ovantogave the maximum value for plant
height and number of spikes/plant with 111.650 2h®50 respectively, while croakrajo 1 x Acsad 65
gave maximum value for grains yield/plant with @@05andBakrajo 1 x Apiofor the character number of
days to 50% anthesis with 150.300, wHekrajo 1 x Crezorecorded the highest value for 1000-grain
weight with 48.380 and the lowest value for numbkdays to 50% anthesis and number of grains/spike
with 143.300 and 54.300 respectively. The cidamsirdo 574 x Ovanteecorded the highest value for spike
length and number of grains/spike with 7.820 an®30 respectively. The lowest value for the chamact
plant height and number of spikes/plant recordeddrgrdo 574 x Apiowith 75.300 and 15.650, while for
the characters grains yield/ plant and 1000-graiglat were 45.470 and 37.710 respectively recobyeithe
crossCham 3 x Ovantpwhile for the character spike length it was 6.9&€orded by the croggham 3 x
Apio.

Table 1: Mean performance of 19 Durum Wheat gerestyp

Grains  Number

. Plant Number Spike Number 1000-
yield/ of days ) . . :
No. Parentage height  of spikes  length  of graing grain
plant to 50% (cm) plant (cm) spike weight (g)
(9 anthesis
1 Bakrajo 1 x Ovanto 61.30 150.70 111.65 21.65 7.15 62.33 45.30
2 Bakrajo 1 x Acsad 65 64.51 148.30 108.67 20.65 .097 63.23 47.91
3 Bakrajo 1 x Apio 60.79 150.30 105.33 19.30 7.47 68.97 47.49
4 Bakrajo 1 x Crezo 56.17 143.30 111.30 22.00 .017 54.43 48.38
5 Jerardo 574 x Ovanto  51.22 148.40 89.30 18.65 7.82 70.03 41.43
6 Jerardo 574 x Acsad 65 56.26 146.00 90.33 17.65 575 6540 42.58
7 Jerardo 574 x Apio 47.94 147.00 75.30 15.65 7.15 63.03 42.21
8 Jerardo 574 x Crezo 54.46 146.70 88.70 17.30 374 6580 45.51
9 Cham 3 x Ovanto 45.47 148.60 81.00 16.65 7.23 65.73 37.71
10 Cham 3 x Acsad 65 48.29 146.70 93.00 20.65 277. 58.07 38.28
11 Cham 3 x Apio 50.41 146.60  80.00 17.65 6.97 65.33 39.56
12 Cham 3 x Crezo 48.37 145.60 88.00 17.65 7.77 61.67 47.14
13 Bakrajo 1 49.08 153.70 115.30 19.00 6.05 44.15 41.87
14 Jerardo 574 47.99 145.60 86.70 19.00 7.22 62.39 4837.
15 Cham 3 33.32 144.60 86.00 15.00 6.65 55.78 37.51
16 Ovanto 41.82 146.70 85.65 16.65 7.20 64.12 39.50
17 Acsad 65 40.19 140.30 89.30 16.00 7.20 51.40 43.65
18 Apio 47.43 146.00 77.67 18.00 7.27 63.69 43.79
19 Crezo 40.83 151.00 85.00 17.00 6.70 56.90 40.25
Average 49.78 147.16 92.01 18.22 7.17 61.18 42.50
Standard Deviation 7.89 3.00 12.26 1.98 0.40 6.37 3.69

Data in Table 2 explain the simple correlatomefficient among studded characters. It was adtibat
grains vyield/plant recorded positive and highly ndfigant correlation with plant height, number of
spikes/plant and 1000-grain weight which were 0,80442 and 0.683 respectively. Plant height gave
positive and highly significant correlation with mber of spikes/plant, while it recorded positivedan
significant correlation with 1000-grain weight. Thiearacter number of spikes/plant recorded poséive
significant correlation with 1000-grain weight whiavas 0.459. The character spike length correlated
positively and high significantly with number of ajns/spike recording 0.76@ur findings were in
accordance with the results of previous authorscearing the correlation between grain yield, spikes
number and number of grains/spil&hd{rma and Rao, 1989; Singh and Sharma, 1994; Subhani and Khaliq,
1994; Khan et al, 1999; Mohammad et al, 20@; Aycicek and Yildirim, 2006) [14, 15, 16, 17, 18, and 19]
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Table 2: Correlation coefficient analysis amongghelied characters

Number Plant Number Spike Number 1000-

Grains of daysto . . . rain
Characters yield/plant 503;0 height  of s|p|ke£/ length  of gr_akms/ V\Q/Jeight
anthesis (cm) plant (cm) spike @
Grainsyield / plant 1.000
Number of daysto 50% 0316 1.000
anthesis
Plant height (cm) 0.604 0.367 1.000
Number of spikes/plant 0.742 0.255 0.757 1.000
Spike length (cm) 0.294 -0.337 -0.291 0.037 1.000
Number of grains/spike 0.368 0.036 -0.371 -0.028 0.760 1.000
1000-grain weight (9) 0.683 -0.022 0.544 0.459 0.262 0.056 1.000

*, Correlation is significant at the 0.05 level {@led) ,  $0517)=2.110
**_Correlation is significant at the 0.01 level-ailed) , §01(23)=2.898

Data in Table 3 explain the Path coefficient analyadicating to direct and indirect effect of
studded characters in grain yield. The maximumtpesdirect effect was recorded by the charactentmer
of grains/spike with 0.567 and followed by numbérspikes/plant and 1000-grain weight with 0.389 and
0.387 respectively. The character spike length ghrect negative effect in grain yield recording1®G.
Concerning the indirect effect maximum positive uealwas recorded by spike lengtie number of
grains/spike recording 0.432 and followed by tharahbter plant heightia number of spikes/plant recording
0.294. The maximum negative indirect effect was210. recorded by plant heightia number of
grains/spike.
Table 3: Path coefficient analysis among the studiearacters

Number Plant Number Spike Number .
of daysto . . . 1000-grain
Characters height of spikes/ length of graing .
S0% (cm) lant (cm) ike weight (9)
anthesis P ®
Number of daysto 50% anthesis 0.062 0.023 0.016 -0.021 0.002 -0.001
Plant height (cm) 0.088 0.239 0.181 -0.070 -0.089 0.130
Number of spikes/plant 0.099 0.294 0.389 0.014 -0.011 0.179
Spike length (cm) 0.055 0.047 -0.006 -0.163 -0.124 -0.043
Number of grains/spike 0.021 -0.210 -0.016 0.432 0.567 0.032
1000-gr ain weight (g) -0.009 0.211 0.178 0.102 0.022 0.387
Grainsyield/plant 0.316 0.604 0.742 0.294 0.368 0.683
Correlation
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Appendix 1: Regression Analysis

MultipleR 0.937**
R? 0.878
Adjusted R ? 0.817
Standard Error 0.428
ANOVA Table
S.0V df SS MS Ea. F o005 F oot
Regression 6 15.804 2.634 14.392+* 2.996 4.821
Residual 12 2.196 0.183
Total 18 18.000
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Appendix 2: Calculated (t) for correlation comparisons

Grains Nlé:yl)siroof Plant Number Spike Number
Characters yield/ 50% height  of spikes/ length of gr_ains/
plant anthesis (cm) plant (cm) spike
Number of daysto 50% anthesis 1.371
Plant height (cm) 3.125 1.624
Number of spikes/plant 4.559 1.086 4.776
Spike length (cm) 1.268 -1.478 -1.256 0.152
Number of grains/spike 1.632 0.149 -1.645 -0.115 4.828
1000-grain weight () 3.858 -0.091 2.673 2.130 1121 0.230

*, Correlation is significant at the 0.05 level {@led) , $0517)=2.110
**_Correlation is significant at the 0.01 level-ailed) , §01(23)=2.898
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