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ABSTRACT: Genetic improvement in wheat is prerequisite for increasing productivity on sustainable basis 

and feeding over increasing population. In the present study a set of eleven durum lines selected from 
IDYN (International Durum yield nursery) received from CIMMYT along with check were evaluated at 
Cereal Crops Research Institute, Pirsabak Nowshera during 2011-12. Highly significant differences 
(P≤0.01) were observed among the selected durum wheat lines for all the studied traits. Days to heading, 
days to maturity, plant height, spike length, Spikelet spike-1, 1000 kernel weight and grain yield  varied 
from 112 to 126 days, 151to 163 days and 85 to 100 cm, 6.3 to 9.2, 18 to 23, 37 to 53g and 1667 to 2373 
kg ha-1 respectively. Based on mean performance for plant height, days to heading and days to maturity 
DWL-2 was found best as it was short stature, headed and matures earlier. DWL-10, DWL-3 and DWL-8 
were found best for spike length, Spikelet spike-1 and 1000 kernel weight respectively. Mean comparisons 
of grain yield showed that DWL-9 line had the highest grain yield (2373 kg ha-1) than the other lines and 
check (1667 kg ha-1). High genotypic and high heritability were observed for all the studied traits. 
Heritability estimates in broad sense for days to heading, days to maturity, plant height, spike length, 
Spikelet spike-1, 1000 kernel weight and grain yield was 0.91, 0.93, 0.68, 0.74, 0.76, 0.78 and 0.75 
respectively. Estimates of correlations between traits indicate those days to heading showed positive 
correlation with days to maturity (0.81), plant height (0.82). Positive correlation of spike length with Spikelet 
spike-1(0.80) and 1000 kernel weight (0.51) and grain yield (37) was observed. High broad sense 
heritability estimated for all the traits showed that family selection method could be used instead of 
individual selection in the breeding programs for improving grain yield and its components. 
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INTRODUCTION 

 
 Durum wheat (Triticum turgidum L. var. durum)) is an economically important nutritious crop because of its 
unique characteristics and products. In spite of its low acreage it is used as raw material of numerous foods such as 
macaroni and semolina in alimentation of world population. A large variety of food that include bread, chapaties, 
cakes, noodles, crackers, breakfast food, biscuits, cookies and many other confectionary items are prepared from 
wheat. Its high protein content, as well as its strength, make durum good for special uses, the most well-known being 
pasta which is exclusively made from durum wheat. However, it is unusual in that, despite very high protein content, 
it is low in desirable gluten needed to form a glutinous web necessary for bread to rise. 

http://en.wikipedia.org/wiki/Protein
http://en.wikipedia.org/wiki/Pasta
http://en.wikipedia.org/wiki/Gluten
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 Durum wheat cultivation areas have gradually decreased in these countries due to the wrong price policies as 
well as the fact that sufficient numbers of high yielding durum wheat cultivars which can compete with bread wheat 
have not been developed. 
 Development of high yielding varieties requires a thorough knowledge of the existing genetic variation for yield 
and its components. The successful process of wheat breeding is based on the knowledge of characteristics of 
genotypes, environment and its interaction. The ideal cultivar for high grain yield or for any other desirable traits 
needs to express genetic potential with low value of variance in different environmental factors of growing. By 
increasing population, demands of wheat are increasing in all countries and introducing advanced lines by superior 
traits especially according to yield, is a vital issue. 
 Historically, plant breeders have paid insufficient attention to practical aspects of durum wheat (Sharma and Sain 
2004). Grain yield is a complex polygenic quantitative trait, hence, selection based on the performance of grain yield 
alone, is usually not very efficient (Singh and Singh, 1973). Thus, identifying characters contributing to grain yield is 
important as it increases breeding efficiency; therefore, easily measurable characters along with the high heritability 
and having useful relationship with grain yield are of the paramount importance to practice indirect selection for the 
high yield (Gashaw ., 2007). 
 By 2020, wheat production must increase by 40% to meet the global demand – mainly from elevating yield. 
“Increasing the intensity of production in those ecosystems that lend themselves to sustainable intensification, while 
decreasing intensity of production in the more fragile ecosystems” may be the only way for agriculture to keep pace 
with population (Borlaug and Dowswell, 1997). Hence, future crop improvement has to emphasize grain yield 
potential (GYP), yield stability, and user preferences in concerted, interdisciplinary approaches. To achieve these 
goals, crop breeding at CIMMYT aims at to provide national agricultural research system for viable diversification of 
cultivar basis and in the developing countries. To do this CIMMYT each year distributed wheat nurseries including 
International Durum yield nursery (IDYN) to more than 100 collaborators. In the present study a set of twelve lines 
selected from International Durum yield nursery (IDYN) were evaluated at CCRI with the objectives: (i) to determine 
potential of promising durum wheat lines for morphological and yield traits (ii) estimates components of variation and 
heritability for studied traits (iii) study correlation among the morphological and yield traits (iv) screening of the 
selected lines in advanced yield trails and future breeding programs. 
 

MATERIALS AND METHODS 
 

Breeding material and its background: 
 Initially a set of 50 entries of International Durum yield nursery (IDYN) received from CIMMYT (International 
Wheat and Maize Improvement Center, Mexico) were evaluated at CCRI, Pirsabak, Nowshera during 2010-11. Each 
entry was grown in six rows, 5 meter long with row to row distance of 30 cm.  Data were recorded on maturity and 
yield .Among the fifty evaluated lines 11 lines were selected on the basis of yield and maturity and advanced to 
preliminary yield trials. 

 
Experimental site and field experiment: 
 The study was conducted at Cereal Crops Research Institute, Pirsabak Nowshera during 2011-12.The 
experimental site elevation is 288 meters (945 Ft) and located on the intersection of longitude 740 E and latitude 320 
N.  A set of 11 durum wheat selected lines along with the check cultivar  as mentioned  in the Table 1 were evaluated 
in randomized complete block design with replications. Each durum wheat line was sown in 6 rows of 5 meter long 
with row spacing of 30 cm. Plot area for each line was 9 m2. Standard cultural practices like irrigation, weeding 
management and fertilization of were carried out during the crop seasons. Data were recorded on days to heading, 
days to maturity, plant height, spike length, spikelets spike-1, 1000-kernel weight and grain yield. Data recorded on 
various traits were subjected to analysis of variance accordingly and mean were separated using least significant 
differences (LSD) test. Heritability estimates were calculated by the following formula using Khan . (1994).  
h2

 (BS) =Vg/Vp 
Where Vg = Genetic variance = (M1-M2)/r   Vp = Phenotypic variance = Vg+ Ve  
Ve = Environmental variance   M1= mean square of genotypes, M2= Mean squares of replications   r = no of replications 
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RESULTS AND DISCUSSION 
 

Days to heading  
 Early heading is desirable and plant breeders are interested in development of new genotypes produces heading 
earlier. Statistical analysis of data showed highly significant differences (P≤0.01) among the genotypes for days to 
heading (Table-II). Significant differences for days to heading among the genotypes have been reported by Abinasa 
. (2011) and Tesfaye . (2014). Days to heading ranged among the genotypes from112 to 126 days with mean value 
of 119 days. For days to heading Genotype DWL-2 was considered best as it took minimum days (112) to heading 
(Table-III). Estimates of genotypic, phenotypic and error variance were 28.22, 31.18 and 2.96 respectively. High 
heritability in broad sense (0.91) was recorded for days to heading (Table-IV). Similar finding were reported by 
(Kumar ., 2003; Abinasa ., 2011; & Dhonde ., 2000). However, medium to low heritability for days to heading has 
been reported by Gupta and Verma (2001) in durum wheat. Days to heading showed significant positive correlations 
with days to maturity (0.81), plant height (0.82), thousand kernel weight( 0.004) and grain yield (0.02), negative 
correlation with spike length (-0.47) and spikelet spike-1 (-0.26) (Table-V). The result of our study confirms the findings 
of Mohammad . (2004), Ihsanullah and Mohammad (2001) and Qureshi . (1977). 
 
Days to maturity 
 Plant breeders are interested in development of new genotypes which mature earlier. Maturity period is one of 
the important trait that help genotypes in different ways to cope with various abiotic and biotic stresses. Early maturing 
genotypes could escape heat and drought stress by completing their life cycle earlier .Statistical analysis of data 
revealed highly significant differences (P≤0.01) for days to maturity among the durum wheat lines (Table-II). 
Significant differences for days to maturity among the genotypes were reported by (Abinasa ., 2011 &Tesfaye ., 
2014). Days to maturity among the genotypes from151 to 163 days with mean value of 158 days. For Days to maturity 
Genotype DWL-2 was considered best as it took minimum days (112) to maturity (Table-III).Estimates of genotypic, 
phenotypic and error variance were 10.88, 11.69 and 0.81 respectively. High heritability in broad sense (0.93) was 
recorded for days to maturity (Table-IV). Our results are in agreement with those of Abinasa .(2011) .Days to maturity 
showed significant positive correlations with plant height (0.99), thousand kernel weight( 0.18) and grain yield (0.08), 
negative correlation with spike length (-0.21) and spikelet spike-1 (-0.20) (Table-V). These observations are in 
conformity to the findings of Mohammad . (2004) and Mohammad (1999). 
 
Plant height (cm) 
 Plant breeders are interested in development of new genotypes having short stature because of their lodging 
resistance and positive response to chemical fertilizers and irrigation. Analyzed data regarding plant height revealed 
highly significant differences (P≤0.01) for plant height (Table-II). Considerable amount of variation among genotypes 
for plant height were reported by (Ali ., 2008); Tesfaye ., 2014 & Abinasa ., 2011) .Plant height among the genotypes 
ranged from 85 to 100 cm with mean value of 93 cm. For plant height genotype DWL-2 was considered best as it 
was short stature among the genotypes (Table-III).Estimates of genotypic, phenotypic and error variance were12.73, 
18.66 and 5.93 respectively. High heritability in broad sense (0.68) was recorded for plant height (Table-IV). Our 
results are in agreement with those of (Ali ., 2008; Korkut ., 2001; Sharma & Garg 2002; Dwivedi ., 2002; Subhani 
and Alam, 1998 & Sachan & Singh 2003). Plant height showed non significant positive correlations with  thousand 
kernel weight( 0.23) and grain yield (0.09), negative correlation with spike length (-0.20) and spikelet spike-1 (-0.19) 
(Table-V). These findings in this study are in line with the results of Hanna . (1997) and Shah . (2003). 
 
Spike length (cm) 
 Analyzed data regarding Spike length revealed highly significant differences (P≤0.01) among the durum wheat 
lines (Table-II). Abinasa . (2011) and Ali . (2008) observed highly significant differences for spike length among the 
genotypes. Spike length among the genotypes ranged from 6.3 to 9.2 cm with mean value of 7.9 cm. For Spike 
length Genotype DWL-10 was considered best as it shaving maximum spike length among the genotypes (Table-
III).Estimates of genotypic, phenotypic and error variance were 0.54, 0.74 and 0.19 respectively. High heritability in 
broad sense (0.74) was recorded for Spike length (Table-IV). Sharma & Garg 2002; Dwivedi ., 2002; Ali ., 2008 & 
Başçıftç ., 2013) reported similar finding. Our results are in contrast with those of Abinasa ., (2011) who observed 
moderate heritability for spike length. Spike length showed significant positive correlations with spikelet spike-1 (0.80) 
thousand kernel weight (0.51) and grain yield (0.37) (Table-V). 
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Spikelets spike-1 

 Analyzed data regarding Spikelets spike-1 revealed highly significant differences (P≤0.01) among the durum 
wheat lines (Table-II). Significant differences for Spikelets spike-1among the genotypes were reported by Abinasa , 
(2011) Ali . (2008). Spikelets spike-1among the genotypes ranged from 18 to 23 with mean value of 21. For Spikelets 
spike-1Genotype DWL-3 was considered best as it shaving maximum  Spikelets spike-1among the genotypes (Table-
III).Estimates of genotypic, phenotypic and error variance were 0.54, 0.74 and 0.19 respectively. High heritability in 
broad sense (0.76) was recorded for Spikelets spike-1 (Table-IV). Our results are in agreement with those of (Sachan 
& Singh, 2003; Sharma & Garg, 2002; Başçıftç ., 2013; Ali ., 2008 & Dwivedi ., 2002). Spikelets spike-1showed 
significant positive correlations with thousand kernel weight (0.41) and grain yield (0.37) (Table-V). 
 
1000-kernal weight (g) 

 Thousand kernel weights is important yield contributing trait and is given more emphasis during cultivar selection 
process. Yield of wheat can be increased by increasing grain weight. Analyzed data regarding 1000-kernal weight 

revealed highly significant differences (P≤0.01) among the durum wheat lines (Table-II). Significant differences for 
1000-kernal weight among the genotypes were reported by Ali . (2008) and Akçura M., (2009). 1000-kernal weight 

among the genotypes ranged from 37 to 53g with mean value of 43 g. For 1000-kernal weight Genotype DWL-8 was 
considered best as it shaving maximum 1000-kernal weight among the genotypes (Table-III).Estimates of genotypic, 
phenotypic and error variance were  18.70, 23.96 and 5.26 respectively. High heritability in broad sense (0.78) was 
recorded for 1000-kernal weight (Table-IV). Our results are in agreement with those of (Ali ., 2008; Sharma & Garg, 
2002; & Dwivedi ., 2002). 1000-kernal weight showed positive correlations with grain yield (0.14) (Table-V). Aycicek 
& Yildirim (2006) also reported positive but small direct effects of 1000 grain weight on grain yield in wheat. 
 
Grain yield (kg ha-1) 
 Grain yield is important parameter and plant breeders are interested in evolving new genotypes having high 
yield. Among the durum wheat lines highly significant differences (P≤0.01) were observed for grain yield (Table-II). 
Significant differences for Grain yield among the genotypes were reported by Akçura M., (2009) and Abinasa ., 
(2011). Grain yield among the genotypes ranged from 1667 to 2373 kg ha-1 with mean value of 2015 kg ha-1. For 
Grain yield Genotype DWL-9 was considered best as it shaving maximum grain yield as compared to other genotypes 
(Table-III).Estimates of genotypic, phenotypic and error variance were 29919.95, 40143 and  10223 respectively. 
High heritability in broad sense (0.75) was recorded for Grain yield (Table-IV). Our results are in agreement with 
those of Sachan & Singh (2003) while in contrast with Abinasa ., (2011) who observed moderate heritability for grain 
yield. Akçura M., (2009) reported low heritability of grain yield. Grain yield showed positive correlations with all the 
studied traits (Table-V). Aycicek & Yildirim (2006) also reported positive but small direct effects of 1000 grain weight 
on grain yield in wheat. Akram ., (2008) who reported positive correlation between number of kernel per spike, 
number of spikelet per spike and grain yield in wheat. The above results are in confirmation with the findings of 
Baisakh and Nayak (1991), Nedel (1994) and Tiwari and Rawat (1993). 
 

CONCLUSION AND RECOMMENDATIONS 
 Genetic variability is prerequisite for the success of any breeding programs. Genotypes possessing desirable 
traits are selected from variable populations. Significant differences which were determined among genotypes for all 
the traits indicate that there is sufficient variability available to make effective selection. DWL-2 starts heading, 
matured earlier and also short stature than other lines and could be used in breeding programe to develop early 
maturing and short stature genotypes. DWL-9 produced maximum grain yield (2373 kg ha-1

) among the lines and 
check, therefore it could be future breeding program to develop new high yielding genotypes in durum wheat. Traits 
associated with grain yield like spike length, Spikelets spike-1, plant height and 1000 grain weight had high heritability 
and so more emphasis on these traits could be given during the selection process to increase yield in durum wheat. 
 

 
 
 
 
 
 
 
 
 



Intl J Farm & Alli Sci. Vol., 3 (12): 1206-1212, 2014 

 

1210 
 
 

Table I. Detail of the Durum wheat lines (DWL) used in the study 
 

Genot
ypes 

Origin 
 

Pedigree 

DWL-

1 

IDYN 

V-2 

MEXICALI C75 

 
 

DWL-
2 

IDYN 
V-3 

YAVAROS 79 

DWL-

3 

IDYN 

V-8 

CBC 509 CHILE/6/ECO/CMH76A.722// BIT/3/ ALTAR 84/4/AJAIA_2/5/KJOVE_1/7/AJAIA_12/ F3LOCAL  

(SEL.ETHIO.135.85)//PLATA_13/8/SOOTY_9/RASCON_37//WODUCK/CHAM_3 
DWL-

4 

IDYN 

V-14 
SORA/2*PLATA_12/3/SORA/2*PLATA_12//SOMAT_3/4/AJAIA_13/YAZI//DIPPER_2/BUSHEN_3 

DWL-

5 

IDYN 

V-23 

ALTAR 84/STINT//SILVER_45/3/GUANAY/4/GREEN_14// YAV_10/AUK/5/SOMAT_4/INTER_8 

DWL-

6 

IDYN 

V-26 

SOMAT_4/INTER_8/4/GODRIN/GUTROS//DUKEM/3/THKNEE_11/5/CNDO/PRIMADUR//HAI-OU_17/3/SNITAN 

DWL-

7 

IDYN 

V-28 

NUS/SULA//5*NUS/4/SULA/RBCE_2/3/HUI//CIT71/CII*2/5/ARMENT//SRN_3/NIGRIS_4/3/CANELO_9.1 

DWL-

8 

IDYN 

V-33 

LLARETA INIA/4/SKEST//HUI/TUB/3/SILVER/5/LHNKE/ RASCON//CONA-D/6/GREEN_32/CHEN_7//SILVER_14/3/ 

DIPPER_2/BUSHEN_3/4/SNITAN 

DWL-
9 

 IDYN 
V-37 

USDA595/3/D67.3/RABI//CRA/4/ALO/5/HUI/YAV_1/6/ARDENTE/7/HUI/YAV79/8/POD_9/9/ADAMAR_15//ALBIA_1/ALT
AR 84/3/SNITAN/10/MINIMUS_6/PLATA_ 16// IMMER/3/SOOTY_9/RASCON_37 

DWL-
10 

IDYN 
V-42 

SOOTY_9/RASCON_37//WODUCK/CHAM_3/9/USDA595/3/D67.3/RABI//CRA/4/ALO/5/HUI/YAV_1/6/ARDENTE/7/HUI/
YAV79/8/POD_9 

DWL-
11 

IDYN 
V-44 

AJAIA_12/F3LOCAL(SEL.ETHIO.135.85)//PLATA_13/3/PLATA_6/GREEN_17/4/SOOTY_9/RASCON_37/9/USDA595/3/
D67.3/RABI//CRA/4/ALO/5/HUI/YAV_1/6/ARDENTE/7/HUI/YAV79/8/POD_9 

Atta -
Habib 

Check 
 

 
 

Table II. Analysis of variance for morphological and yield traits in selected durum wheat lines during 2011-12 
 

Traits  

Mean square 

CV (%) Genotypes Replication Error 

Days to heading  93.543** 22.028 8.876 4.69 

Days to maturity 35.061** 14.083 2.417 2.16 

Plant height(cm) 55.992** 25.997 17.797 4.64 
Spike length(cm) 2.215* 0.048 0.581 10.86 

Spikelet spike-1 6.23** 3.71 1.47 7.00 
1000- kernel weight(g) 71.87** 13.76 15.78 11.47 

Grain yield (kg ha-1) 120430.49** 71039.58 30670.64 9.94 

 
* Significant at 5% level of probability   ** highly significant at 1% level of probability 

 
Table III. Mean and range values for various morpho-yield traits of durum wheat genotypes during 2011-12, Peshawar 

 
Traits Mean Range LSD(0.05) Best genotype 

Days to heading  119 112-126 5.04 DWL-2 

Days to maturity 158 151-163 2.63 DWL-2 

Plant height(cm) 93 85-100 7.14 DWL-2 
Spike length(cm) 7.9 6.3-9.2 1.29 DWL-10 

Spikelets spike-1 21 18-23 2.05 DWL-3 
1000- kernel weight(g) 43 37-53 6.73 DWL-8 

Grain yield (kg ha-1) 2015 1667-2373 296.55 DWL-9 
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Table IV. Genotypic variance (Vg), Error variance (Ve), Phenotypic variance (Vp) and Heritability (h2) for morpho-yield traits. 

 
Traits  Vg Ve Vp h2 

Days to heading  28.22 2.96 31.18 0.91 
Days to maturity 10.88 0.81 11.69 0.93 

Plant height(cm) 12.73 5.93 18.66 0.68 
Spike length(cm) 0.54 0.19 0.74 0.74 

Spikelets spike-1 1.59 0.49 2.08 0.76 

1000- kernel weight(g) 18.70 5.26 23.96 0.78 
Grain yield (kg ha-1) 29919.95 10223.55 40143.50 0.75 

 
Table V. Correlation coefficients among days to 50% heading (DH), days to physiological maturity (DM), plant height (PH), 

Spike length (SPL), Spikelets spike-1 (SPPS), thousands kernel weight (TKW) and grain yield (GY) of twelve wheat genotypes 

 
 DH DM PH SPL SPPS TKW GY 

DH - 0.81** 0.82** -0.47ns -0.26ns 0.004 ns 0.02 ns 
DM - - 0.99** -0.21ns -0.20ns 0.18 ns 0.08 ns 

PH - - - -0.20ns -0.19 ns 0.23 ns 0.09 ns 
SPL - - - -  0.80** 0.51* 0.37 ns 

SPPS - - - - - 0.41 ns 0.37 ns 

TKW - - - - - - 0.14 ns 
GY - - - - - - - 

 
** = Significant at (P<0.01) level       * = Significant at (P<0.05) level   ns = non significant 
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