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Abstract 

In the district Nowshera, Khyber Pakhtunkhwa, Pakistan, an experiment was conducted during the 

2019-2020 period to assess twenty wheat genotypes based on morphological traits. The study 

employed a randomized complete block design under normal growing conditions. Significant 

differences (P ≤ 0.05) were observed among the genotypes for days to heading, thousand grain 

weight, plant height, grain yield, spike length, spikelets per spike, biological yield, and harvest 

index. Days to heading ranged from 108.66 to 114.66 days, while plant height varied between 

84.01 and 100.66 cm. Spike length ranged from 8.42 to 10.62 cm, and spikelets per spike ranged 

from 15.92 to 20.42. The 1000-grain weight varied from 58.29 to 70.79 g, biological yield from 

4333.32 to 8666.66 kg ha⁻ ¹, grain yield from 2043.01 to 3713.32 kg ha⁻ ¹, and harvest index from 

18.63 to 29.29%. The genotype CT-13052 exhibited the earliest heading at 108.66 days, while 

DN-120 showed the shortest plant height at 84.01 cm. Genotype DN-122 displayed the longest 

spike length at 10.62 cm, and Pakhtunkhwa-2015 had the highest spikelets per spike at 20.42. The 

genotype AUP-07014 recorded the highest 1000-grain weight at 70.79 g, and PS-35 achieved the 

maximum grain yield of 3713.32 kg ha⁻ ¹, followed by CDRI-SA-12, CT-13052, PS-28, and DN-

120. This study plays a crucial role in ensuring food security and providing resistant genotypes for 

future breeding programs. The genotypes AUP-07014, PS-35, CT-13052, and Pirsabak-13 were 
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recommended for their superior performance in yield and related attributes. They hold promise for 

future breeding initiatives aimed at enhancing grain production in bread wheat. 

Keywords: Grain yield, Heritability, Morphological characters Wheat 

Introduction 

Hexaploid wheat, a member of the grass family Poaceae and tribe triticae, has undergone several 

classifications since Linnaeus's original classification in 1753. Debate continues as to whether the 

genus Aegilops, closely related to wheat, should be combined with Triticum (Athwal). 1968). 

Triticum covers diploid, tetraploid and hexaploid species, highlighting the important influence of 

polyploidy on wheat evolution. Hexaploid wheat occupies an important place in cereal crops in 

most regions of the world. It serves as a staple diet for about 36% of the world's population, which 

equates to 2 billion people, sustaining civilizations for over 8,000 years. Its versatile uses include 

breads, chapatis, cakes, cookies and confectionery items. In Pakistan, wheat is an important crop, 

contributing 13.7 percent to agricultural value addition and 3 percent to GDP (Pakistan, 2017-18). 

Globally, wheat accounts for approximately 55% of carbohydrate and 20% of dietary calories and 

protein consumption (Breman, 1995). In 2018, global wheat production reached 757.9 million 

tonnes, Pakistan ranked eighth globally and fourth in Asia (Food, 2017). Other leading wheat 

producers include China, India, Russia, USA, France and Canada. In Pakistan, hexaploid wheat is 

grown on 8.73 million hectares, yielding 25.4 million metric tons with an average yield of 2919 

kg/ha. There are regional variations, such as in Khyber Pakhtunkhwa, where wheat is grown on 

0.76 million hectares, producing 1.4 million tonnes with an average yield of 1860 kg/ha. Variation 

in yield is also observed between irrigated and non-irrigated areas (Laghari et al., 2016). 

Enhancing germplasm and genetic diversity is critical to ensure stable and sustainable food 

production. It is important to estimate genetic diversity in winter wheat using genetic information 

and morphological traits. Genetic variation, as measured by heritability, plays an important role in 

breeding programs, assisting in the selection of parental genotypes for hybridization and 

subsequent crop improvement efforts (Zeven and Schachl, 1989; Roy, 2014; Chimdesa, 2014; 

Tewolde et al., 2006). Advances in agriculture, including the use of effective fertilizers and the 

development of high-yielding varieties such as semi-dwarf wheat, have significantly increased 

wheat production in diverse agro-ecological settings over the past three decades. The objective of 

this research is to evaluate wheat genotypes based on their performance and morphological 
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characteristics, estimate genetic variation and heritability and identify promising genotypes for 

future breeding programs. 

 

Material and Methods 

The research conducted between 2019-2020 in farmer Field at district Nowshera, Pakistan, under 

irrigated conditions focused on evaluating twenty wheat genotypes using a randomized complete 

block design with three replications. Here's a summary of the methodology and statistical analysis 

used in the study: 

Experimental Setup: 

Genotypes: Twenty wheat genotypes were studied, including eighteen advanced lines and two 

control cultivars (Pakhtunkhwa-2015, Pirsabak-13). 

Design: Randomized complete block design (RCBD) was employed with each genotype planted 

in three replications. 

Planting Details: Each genotype was sown with a row-to-row distance of 25 centimeters and a 

row length of 5 meters. To facilitate data collection, an empty row was left between adjacent plots. 

Data Collection: Data on various agronomic traits were collected at appropriate times: 

  1. Days to Heading: Counted from the first sowing date until 50% of plants achieved heading. 

  2. Plant Height: Measured in centimeters at physiological maturity. 

  3. Spike Length: Measured as the distance from the first spikelet to the top of the spike, 

excluding awns. 

  4. Number of Spikelets per Spike: Counted on eight randomly selected spikes from each plot. 

  5. Thousand Grain Weight: Randomly selected grains (1000 g) were weighed from each plot's 

bulk grain production. 

  6. Biological Yield: Calculated using the formula: (Biological yield plot-1 / plot area m^2) × 

10,000 m^2 = biological yield (kg ha^-1). 



 

VOLUME 18, ISSUE 8, 2024                            https://www.lgjdxcn.asia/                                      90-103 

  7. Grain Yield: Estimated using the formula: (Grain yield plot-1 / plot area m^2) × 10,000 m^2 

= grain yield (kg ha^-1). 

  8. Harvest Index: Calculated as: [Grain yield plot-1 / Biological yield plot-1] × 100 (%). 

Statistical Analysis: 

The study was subjected statistical analysis using SAS (2009). Differences among means were 

tested using the LSD test at a 5% probability level, as per Steel and Torrie (1980). 
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Results and Discussion 

Number of days to heading  

Mean squares for days to heading revealed highly significant (p<0.01) differences. Important trait 

days to heading show genetic diversity amongst wheat genotypes. Days to heading productivity of 

wheat cultivars varied from 108.67 to 114.67 days, with genotype CT-13052 having the lowest 

days to heading (108.67 days) and CDRI-SA-12 (109.01 days) followed by PS-28 (109.33 days) 

and PS-33 (110 days) while late heading genotypes were AUP-07014 (114.67 days), CDRI-PV-1 

and PS-35 (113.33 days each). In (Table 1) average value for overall days to heading was 111.93. 

Plant breeders are actively engaged in developing novel genotypes that exhibit early heading, a 

highly desirable trait. Early-heading genotypes offer distinct advantages over their late-heading 

counterparts. They benefit from an extended grain-filling period, enabling them to achieve higher 

grain yields earlier in the season when temperatures are cooler and more conducive (Memon et al., 

2007). Estimating heritability is crucial in plant breeding, as it assesses the transferability of traits 

from one generation to the next. This estimation serves as a valuable tool, particularly when 

combined with other parameters, for predicting genetic progress in various traits (Khan et al., 

2007). 

Plant height (cm) 

There were significant differences (p<0.01) found among the plant height for each genotypes. The 

presence of genetic change amongst cultivars for plant height was shown to have a significant 

effect. Plant height mean values varied from 84.01 cm to 100.66 cm, where maximum plant height 

was recorded for genotypes DN-120 (84.01cm) followed by other genotypes PS-28(85.66cm) and 

AUP-05814 (86.32 cm) while maximum plant height was recorded in CT-13169 (100.66 cm). 

Average plant heights of 20 genotypes were (91.80 cm) (Table 1). Plant height holds significant 

importance in breeding programs due to its correlation with lodging resistance and responsiveness 

to fertilizer applications (Donald and Hamblin, 1976). It is a crucial parameter in wheat breeding 

efforts as it impacts lodging susceptibility, seedling vigor, economic productivity, and weed 

management strategies (Akhtar et al., 2001). The experimental findings underscored substantial 

differences in plant height among genotypes, consistent with earlier research demonstrating 

notable variation in wheat genotype heights (Khan et al., 2010). 



 

VOLUME 18, ISSUE 8, 2024                            https://www.lgjdxcn.asia/                                      90-103 

Spike length (cm) 

The investigation into spike length highlighted its significant role (p < 0.05) in influencing final 

grain yield, thereby revealing considerable genetic diversity among the studied wheat genotypes. 

Spike length exhibited a range from 8.42 cm to 10.62 cm across the genotypes, with genotype DN-

122 displaying the maximum spike length at 10.62 cm, whereas genotype AUP-07014 exhibited 

the shortest spike length at 8.42 cm. Notably, several other genotypes, including CDRI-PV-1 

(10.59 cm), CDRI-SA-12 (10.42 cm), SRN-13121 (10.15 cm), and PS-23 (10.15 cm), also 

demonstrated noteworthy spike lengths. These findings underscore the importance of spike length 

variability in wheat genotypes, underscoring its pivotal role in determining grain yield outcomes 

(Table 1). Long spikes are highly prized by plant breeders due to their potential to enhance yield 

per unit area (Sharma et al., 2003). Spike length exhibits a strong positive correlation with grain 

weight per spike and ultimately contributes to higher grain yields. Additionally, spikes with awns 

contribute to an extended photosynthetic duration, keeping them functional and green for an 

extended period (Hamam and Khalid, 2009). Significant differences in spike length were observed 

according to the ANOVA table, reinforcing earlier findings of considerable variation among wheat 

genotypes (Thorne, 1965). On average, spikes can account for 20-30% of the dry matter 

accumulated in seeds (Akram et al., 2008). 

Spikelet’s spike 

Significant differences (p < 0.05) were observed among all genotypes regarding spikelets per 

spike, emphasizing the genetic variability for this trait. The mean number of spikelets per spike 

ranged from 15.92 to 20.42 across the studied genotypes. Genotype Pakhtunkhwa-2015 recorded 

the highest number of spikelets per spike at 20.42, followed closely by PS-33 (19.92), Pirsabak-

2013 (19.86), PS-28 (19.56), and DN-123 (19.12). In contrast, genotype AUP-07014 exhibited the 

fewest spikelets per spike at 15.92. The overall average mean for spikelets per spike was 19.86, 

highlighting the diversity in this trait among the genotypes. These findings underscore the 

significance of spikelet number variation in wheat genotypes, which plays a crucial role in 

determining potential grain yield outcomes. Such insights are essential for breeding programs 

aiming to enhance wheat productivity by selecting genotypes with optimal spikelet characteristics 

(Table 1). Wheat genotypes with longer spikes tend to exhibit a greater abundance of spikelets per 

spike. This characteristic has been linked to increased grain yield due to the higher spikelet number 
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per spike (Mohammadi et al., 2011; Kashi and Ihsan, 2004). The study highlighted significant 

variations in flag leaf area among the genotypes, aligning with previous research that also reported 

significant differences in this trait among wheat genotypes (Abbasi et al., 2003). 

Table 1: Means data of Twenty wheat genotypes examined for number of days to heading,  

length of spike, and spikelets per spike at district Nowshera in the year of 2019-2020. 

Genotypes Days to heading Plant height Spike length Spikelet’s spike 

Inq-91/FS(f8) 110.66 93.66 9.02 17.92 

SRN-13121 113.01 89.66 10.42 16.42 

CT-13052 108.66 91.01 9.06 17.22 

CT-13169 112.32 100.66 9.62 17.93 

DN-120 112.32 84.01 10.12 17.79 

DN-122 112.32 94.01 10.62 17.52 

DN-123 112.66 96.01 10.09 19.12 

PS-22 112.66 94.66 8.69 17.36 

PS-23 112.01 87.01 10.16 16.36 

PS-28 109.32 85.66 9.56 19.56 

PS-33 110.01 91.66 9.09 19.92 

PS-34 113.01 93.66 8.96 18.62 

PS-35 113.32 92.66 9.36 17.12 

AUP-05814 113.32 86.32 9.92 18.22 

AUP-07014 114.66 100.01 8.42 15.92 

CDRI-PV-1 113.32 91.01 10.59 18.02 

CDRI-PV-2 111.66 88.32 9.42 18.82 

CDRI-SA-12 109.01 89.66 10.42 18.49 

Pakhtunkhwa-

2015 

111.32 90.32 10.01 20.42 

Pirsabak-13 113.01 96.01 8.89 19.86 

Means 111.92 91.79 9.62 19.86 

LSD (0.05) 2.83 7.62 1.33 2.33 
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Thousand grains weight (g) 

Analysis of variance (ANOVA) revealed significant differences (p ≤ 0.05) in 1000-grain weight 

(Table 2), indicating substantial genetic variation among genotypes for this important trait. The 

mean values of 1000 grain weight ranged from 58.3 g to 70.8 g. Specifically, genotypes such as 

AUP-07014 (70.8 g), Parsabak-2013 (69.8 g), CT-13169 (69.1 g), and PS-34 (67.2 g) showed the 

highest weight, while genotype DN-123, PS-35, and PS-22 exhibited weights of 67.0 g, 66.9 g, 

and 66.6 g, respectively. In contrast, genotype DN-120 showed the lowest 1000-grain weight of 

58.3 g. On average, the average 1000-grain weight of the genotypes was 64.90 g (Table 2). The 

1000-grain weight is a crucial factor in wheat production, directly influencing yield potential. This 

parameter serves as a valuable criterion for selecting high-yielding varieties. Grain yield is 

positively correlated with the weight of 1000 seeds, which reflects the accumulation of dry matter 

in the grains. Our experiment identified significant variation in this critical 1000-grain weight 

parameter. Interestingly, our findings contrast with earlier studies by Ahmad et al. (2006) and 

Kamal et al. (2003), which reported conflicting results regarding thousand grain weight. 

Biological yield 

The analysis of variance (ANOVA) technique revealed highly significant variations (p ≤ 0.01) in 

biological yield (Table 2). Biological yield ranged widely from 4333.3 to 8666.7 kg ha⁻ ¹, with 

the highest yields observed in genotypes AUP-07014 and PS-22, each yielding 8666.7 kg ha⁻ ¹, 

followed by SRN-13121 (6266.7 kg ha⁻ ¹), Pirsabak-2013 (6200 kg ha⁻ ¹), CDRI-PV-2 (6133.3 

kg ha⁻ ¹), and Inq-91/FS(f8) (6600.0 kg ha⁻ ¹). In contrast, the lowest biological yields were 

recorded for genotypes DN-123 and CT-13169, both yielding 4333.3 kg ha⁻ ¹. Additionally, 

Pakhtunkhwa-2015 and PS-34 also exhibited similar biological yields of 5533.3 kg ha⁻ ¹ each. 

Overall, the average biological yield across all 20 wheat cultivars was 5653.3 kg ha⁻ ¹ (Table 2). 

Significant differences were observed among genotypes in terms of biological yield. Similar 

findings were reported by Mecha et al. (2016), who also found significant differences in biological 

yield among cultivars. The high heritability observed for biological yield indicates that this trait is 

predominantly controlled by genetics rather than environmental factors. These findings align with 

previous research by Bhushan et al. (2013), which similarly concluded that biological yield 

exhibits considerable heritability. 
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Grain yield 

The analysis in Table 2 indicated highly significant differences in mean square due to grain yield. 

Grain yield varied from 2043.0 to 3713.3 kg ha⁻ ¹, with genotype PS-35 achieving the highest 

yield at 3713.3 kg ha⁻ ¹. Following closely were other genotypes like CDRI-SA-12, CT-13052, 

PS-28, and DN-120, yielding 3180.0 kg ha⁻ ¹, 3066.7 kg ha⁻ ¹, 3000.0 kg ha⁻ ¹, and 2949.3 kg 

ha⁻ ¹, respectively. Conversely, the lowest grain yield was recorded by genotype CT-13169 at 

2043.0 kg ha⁻ ¹. On average, across all 20 wheat genotypes, the mean grain yield was 2849.5 kg 

ha⁻ ¹ (Table 2). Grain yield stands as the foremost and pivotal characteristic in wheat cultivation, 

commanding significant attention from breeders striving for improvements. This parameter 

exhibits strong correlations with other traits such as spike length, grain weight, and spikelets per 

spike, either through direct or indirect influence. In a recent experiment, substantial differences in 

grain yield among wheat genotypes were notably significant. This aligns with earlier findings by 

Khayatnezhad (2010), who similarly observed significant variations between wheat genotypes in 

terms of grain yield. 

Harvest Index 

Table 2 indicates that the mean square due to harvest index (%) exhibited significant differences 

across all studied genotypes. Harvest index varied from 18.63% to 29.30%. The genotype DN-120 

displayed the highest harvest index at 29.30%, while genotype DN-123 had the lowest at 18.63%. 

Additionally, genotype CT-13169 showed a high harvest index of 26.23%, followed by CT-13052 

at 24.80% and CDRI-PV-2 at 24.73%. Genotypes SRN-13121 and AUP-05814 both exhibited a 

harvest index of 24.67%. On average, across the 20 wheat genotypes studied, the mean harvest 

index was 23.28%. 
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Table 2: Means data for twenty wheat genotypes evaluated for thousand grain weight, 

biological yield, harvest index and final grain yield 

Genotypes Thousand grain 

weight 

Biological yield Grain yield Harvest index 

Inq-91/FS(f8) 64.76 6600.01 2606.66 23.09 

SRN-13121 61.06 6266.66 2460.01 24.64 

CT-13052 62.46 5466.66 3066.66 24.82 

CT-13169 69.12 4333.32 2043.01 26.20 

DN-120 58.29 4600.01 2949.32 29.29 

DN-122 65.42 5466.66 2726.66 20.46 

DN-123 67.01 4333.32 2813.32 18.63 

PS-22 66.59 8666.66 2562.66 23.05 

PS-23 61.69 5000.01 2606.66 23.27 

PS-28 61.22 5733.32 3000.01 23.46 

PS-33 65.76 5000.01 2496.01 22.56 

PS-34 67.22 5533.32 2273.32 22.46 

PS-35 66.92 5200.01 3713.32 21.74 

AUP-05814 60.96 4666.66 2674.66 24.67 

AUP-07014 70.79 8666.66 2358.66 22.18 

CDRI-PV-1 64.82 4933.32 2946.66 22.87 

CDRI-PV-2 63.56 6133.32 2306.66 24.72 

CDRI-SA-12 64.92 4933.32 3180.01 22.77 

Pakhtunkhwa-

2015 

65.52 5333.32 2647.32 22.15 

Pirsabak-13 69.86 6200.01 2429.66 22.39 

Means 64.89 5653.32 2693.06 23.27 

LSD (0.05) 5.97 983.08 20.89 4.45 
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Conclusion 

Based on our study findings, significant variations were observed in days to heading, plant height, 

biological yield, spike length, spikelets per spike, thousand-seed weight, grain yield, and harvest 

index among the studied wheat genotypes. Most traits exhibited moderate to high heritability, 

indicating strong genetic control. Genotypes CT-13052 and CDRI-SA-12 demonstrated the 

shortest days to heading, while genotype DN-122 exhibited the longest spike length. The highest 

spikelets per spike were found in genotype Pakhtunkhwa-2015. Grain yield showed robust 

correlations with spike length, biological yield, spikelets per meter, and number of grains per spike 

in both environments. Genotypes AUP-07014, Pirsabak-13, PS-35, and CT-13169 displayed the 

highest 1000-grain weights, with PS-35, CDRI-SA-12, and PS-28 yielding the highest grain yields 

overall. These genotypes, particularly AUP-07014, PS-35, CT-13052, and Pirsabak-13, are 

recommended for their favorable morphological and yield-related traits, highlighting their 

potential in future breeding programs aimed at enhancing bread wheat grain production. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

VOLUME 18, ISSUE 8, 2024                            https://www.lgjdxcn.asia/                                      90-103 

References  

Abbasi, M. K., R. H. Kazmi and M. Q. Khan. 2003. Growth performance and stability analysis 

 of some wheat genotypes subjected to water stress at Rawalakot Azad Jammu Kashmir. 

 Archi Agro Soi 49: 415-426.  

Ahmad, M. Z., A. M. Munir and M. Rauf. 2006. Physiomorphic response of wheat genotypes 

 under irrigated and rainfed condition. Pak J Bot 38(50): 1697-1702.  

Akhtar, M. Z., M. A. Khan, K. Ahmad and M. Alam. 2001. Evaluation of wheat varieties for 

 their potential grain yield under their agroecological conditions of DI Khan. J Biol Sci 

 19(4):185-188.  

Akram, Z., S. U. Ajmal and M. Munir. 2008. Estimation of correlation coefficient among some 

 yield parameters of wheat under rainfed conditions. Pak J Bot 40(4): 1777- 1781.  

Athwal, D. S. 1968. Concept of plant type and disease resistance in rice breeding. Presidential 

 address delivered at manual general meeting. Soc Genet Plant Bree Jan 3: 1968.  

Bhushan, B., S. S. Gaurav, R. Kumar, R. Pal, M. Panday, A. Kumar, S. Bharti, S. S. Nagor and 

 V. P. Rahul. 2013. Genetic variability, heritability and genetic advance in bread wheat 

 (Triticum aestivum L.). Environ & Ecology 31(2): 405-407.  

Breiman, A. and D. Graur. 1995. Wheat evolution. Isr J Plant Sci 43(2): 85-98.  

Chimdesa, B. 2014. Genetic variability among bread wheat genotypes for growth characters, 

 yield and yield components in bore district, Oromia regional state (doctoral dissertation, 

 haramaya university).  

Donald, C. M. and J. Hamblin. 1976. The biological yield and harvest index of cereals as 

 agronomic and plant breeding criteria. Adv Agron 28: 361- 405.  

Food outlook. 2017. Food and Agricultural Organization Statistics Agriculture statistics Khyber 

 Pakhtunkhwa, Peshawar (2014-15).  

Fufa, H., P.S. Baenziger, B. S. Beecher, I. Dweikat, R. A. Graybosch and K. M. Eskridge. 2005. 

 Comparison of phenotypic and molecular marker-based classifications of hard red winter 

 wheat cultivars. Euphytica. 145(1-2): 133-146.  



 

VOLUME 18, ISSUE 8, 2024                            https://www.lgjdxcn.asia/                                      90-103 

Hamam, K. A. and A. Khalid. 2009. Stability of wheat genotypes under different environments 

 and their evaluation for yield traits. J Basic Sci 3(1): 206-207.  

Kamal, A. M. A., M. R. Islam, B. L. Chowdhury and M. A. Maleque. 2003. Yield performance 

 and grain quality of wheat varieties grown under rainfed and irrigated conditions. Agric 

 Water manage 2(3): 358-360.  

Kashif, M. and K. Ihsan K. 2004. Heritability, correlation and path coefficient analysis for some 

 metric traits in wheat. Int J Agri Biol 6(1): 138-142.  

Khan, A. J., F. Hamblin Azam and A. Ali. 2010. Relationship of morphological traits and grain 

 yield in recombinant inbred wheat lines grown under drought conditions. Pak J Bot 42(1): 

 259-267.  

Khan, M. I., T. Mohammad, F. Subhan, M. Amin and S. T. Shah. 2007. Agronomic evaluation of 

 different bread wheat (Triticum aestivum L.) genotypes for terminal heat stress. Pak J Bot 

 39(7): 2415-2425.  

Khayantnezhad, M. 2010. Evaluation of the reaction of wheat genotypes to drought conditions 

 using various stress tolerance indices. African J Mic Bio Res 6(200): 4315-4323. 

Laghari, A. H., M. G. H. Talpur, G. M. Laghari, S. J. Leghari, R. M. Rajput, I. N. Sanjrani and 

 A. H. Laghari. 2016. Statistical survey on analysing market and environmental factors 

 influencing wheat crop. Adv Envi Biol 10(9): 242- 245.  

Mecha, B., S. Alamerew, A. Assefa and D. Dustom. 2016. Genetic variability, heritability and 

 genetic advance for yield and yield related traits in bread wheat (Triticum aestivum L.) 

 genotypes. Global J Sci Frontier Res 16(7): 8-18.  

Memon, S., M. Qureshi, B. A. Ansari and M. A. 2007. Genetic heritability for grain yield and its 

 related characters in spring wheat (Triticum aestivum L.). Pak J Bot 39(5): 1503-1509.  

Mohammadi, M., R. Karimizadeh, M. K. Shefazadeh and B. Sadeghzadeh. 2011. Statistical 

 analysis of durum wheat yield under semi-warm dry land condition. Aust J Crop Sci 

 5(10): 1292-1297.  

Pakistan Bureau of Statistics. 2017-18. 



 

VOLUME 18, ISSUE 8, 2024                            https://www.lgjdxcn.asia/                                      90-103 

Roy, O. 2004. Globalized Islam: The search for a new ummah. Columbia University Press. 

Sharma, S. N., R. S. Sain and R. K. Sharma. 2003. Genetics of spike length in durum wheat. 

 Euphytica. 130(2): 155- 161.  

Tewolde, H., C. J. Fernandez and C. A. Erickson. 2006. Wheat cultivars adapted to post‐

heading  high temperature stress. J Agron Crop Sci 192(2): 111-120.  

Thorne, G. N. 1965. Photosynthesis of ears and flag leaves of wheat and barley. Ann Bot 29(3): 

 317-329.  

Zeven, A. C. and R. Schachl. 1989. Groups of bread wheat landraces in Austrian alps. Euphytica 

 41(3): 235-246.  


