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ABSTRACT 

Bread wheat is an important food crop of world and Pakistan. An experiment was conducted in winter wheat growing season 

to assess yield and yield related traits of newly evolved wheat genotypes. The 16 wheat genotypes includes 14 advanced 

lines viz., CIM-04-5, CIM-04-21, CIM-04-3, C7-98-11, 5-02, V2-10-12, CIM-03-2, C2-98- 6, 6-12, V3-10-9, C6-98-5, V3-10-

32, C2-98-8, V2-10-21 and 2 local checks NIA Sunhari and Kiran 95 were tested. Experimental design was laid out in RCBD 

with 3 replicates. Mean square for genotypes showed high significantly differences for most of agro-morphological 

characters. Mean and range of all wheat genotypes for all the traits indicated a considerable variability between genotypes. 

Mean performance for the trait grain yield showed that newly developed genotypes C2-98-8, CIM-04-21, V3-10-32 and 

CIM-04-3 produced higher grain yield (3 to 3.25 kg plot-1) than both the contesting check varieties. High significantly and 

positively correlation of the plot yield to thousand grain weight (0.41**), biomass (0.41**) and harvest index (0.86***) with 

grain yield were found. It indicated that by improving these three traits, we can significantly improve grain yield. Selected 

genotypes and traits can be used in breeding program for wheat improvement. 
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INTRODUCTION 

Bread wheat (Triticum aestivum L.) has special position as 

compared to other cereals in Pakistan and worldwide. It is 

first cereal and precious agricultural product of the world. 

The population growth and their high consumption in 

advanced and developing countries to rise in the world 

demand for food Arzani(2004). The regularly demand to 

determine and develop newly wheat genotypes with 

resistance pressure for production of high grain yield 

(Riazuddin et al, 2010). A complex polygenic trait is the 

wheat grain yield controlled by potentiality of genotype, 

environment and its yield attributes viz. grain yield, 

harvest index, spike yield, plant height etc (Sial et al., 

2000). The relationship of various yield components and 

environmental factors with grain yield and its related 

traits. Wheat genotypes with high yielding and improved 

traits developed through breeding techniques viz. 

selection, hybridization etc. Genotypes were tested at 

various locations to choose genotypes x environment 

interaction and asses their stability. 

 

Further, genotypes were made prone to various analytical 

methods viz. analysis of variance, correlation etc. for next 

advanced lines (Knezevic et al., 2008; Yousaf et al., 2008). 

Wheat yield can be improved based on related improved 

yield components (Ashfaq et al., 2003). The wheat 

improvement program is to raise grain yield that requires 

fruitful knowledge based on the parental materials in 

favor of variation for yield and its contributing characters. 

This is needed for breeding selection. (Khalil Ahmed 

Laghari, 2009; Sarfraz et al., 2020)) researched on 

performance of genotypes for yield and its characters with 

reference to agromorphological characters. Researchers 

were concluded that the effective selection for grain yield 

by agro-morphological traits and analytical methods. This 

study indicated the performance of yield components in 

advance lines and correlation among traits for grain yield 

to choose high yielding wheat advance lines for breeding 

program. 

 

MATERIALS AND METHODS 

The 16 genotypes of wheat were studied. Experiment was 

designed in RCBD with 3 replications during 2014-15 at 

Nuclear Institute of Agriculture (NIA), Tandojam. The total 

plot of 1.8m x 5m = 9m2 and contained of six rows per 

genotypes with row to row 30 centimeter in distance was 

utilized for this trial. All the cultural practice was 

performed throughout the experiment. The suggested 

quantity of nitrogen (120 kg ha-1), urea and phosphorus 

(90kg P2O5 ha-1) and Diammonium phosphate were 

practiced to the wheat crop. The basal dose of phosphatic 

fertilizer and 1/3 of nitrogen were applied during sowing 

time and two remaining splits of nitrogen during heading 

and tillering stage. Soaking irrigation was practiced, and 

soil was irrigated four times viz. three leaf, tillering, 

heading dough stage at the time of entire growing 

season. Ten plants randomly were selected from each 

genotype for recording of observations. Days to heading 

was observed when spikes seventy five percent emerged 

from flag leaf.  

 

Plant height and spike length were measured from soil 

surface to tip of spike excluding awn. Ten randomly 

collected spikelets and grains per spike and counted at 

maturity and harvesting period. After thresh; grains were 

studied for yield spike-1 averaged for main spike yield. 

Biomass of wheat was taken by total dry matter per plant 

in kilograms. Dry weight in four rows was taken yield per 

plot in kilograms. Thousand grains of each genotype from 

each replicate were assessed and weighted in grams. 

Harvest index (%) was made as grains to the biological 

yield ratio. Harvest index =Plot grain yield/biological 

yield=x100. 

 

Data Analysis 

The collected data of each trait was analyzed to mean and 

range, analysis of variance, DMRT and Correlation 

Coefficient by using statistically software Statistix 8.1 

version (Steel & Torrie, 1980; Gomez 1983). 

 

RESULTS AND DISCUSSION 

Mean square from analysis of variance showed all the 

genotypes were highly significant differences at 0.001 

probability level for all the agro-morphological traits. 

These results concluded the high variability among 

genotypes for selection of traits and for grain yield. The 

minimum environmental effect on the grain yield might 
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be non-significant replication. It means experiment is 

good. Days to heading: Mean square disclosed that high 

significantly differences (P<0.01) among 16 lines for days 

to heading. It means all lines were differing from 

each other (Table 1). The mean (80.50), standard error 

(0.46) and ranges (74-87) presented diversity in wheat 

genotypes (Table 2). The mean performance minimum 

range 74 taken for C2-98-6 while, maximum (87) was 

taken for CIM-03-2 (Table 3). According to correlation 

result days to heading was correlated positively significant 

with spike length (0.38***) whereas, negative with grain 

yield (Table 4). It means rise in days to heading linked to 

significantly reduce in grain yield. Ashraf et al., (2012); Yao 

et al., (2014) and Farshadfar et al., (2013) reported that 

genotypes were significantly different for all the 

characters.  

 

Plant height (cm): Mean square explained highly 

significantly differences for plant height (Table 1). It 

ranged from 96-104 cm with mean (101.3cm) and 

standard error (0.46) (Table 2). Mean performance 

minimum range 96 taken for V2-10-12 and NIA Sunhari 

while, maximum (104) was taken for C6-98-5 (Table 3). 

The correlation coefficient of plant height was positive 

and non-significant with biomass, thousand grains 

weight, spike grain yield, grains per spike, spike length 

and spikelets spike-1 while, negative with grain yield 

(Table 4). The report of Jamali (2008) was similar that plant 

height as correlated negative to grain yield.  

 

Spike length (cm): Mean square suggested the highly 

significant differences among 16 lines. (Table 1). Spike 

length ranged from 10.78-14.25 cm with mean (12.62 cm) 

and standard error (0.27) for spike length (Table 2). The 

mean performance declared lowest range 11 for 5-02 and 

V2-10-12 while, highest (14) was taken for V3-10-9 and 

CIM-03-2 (Table 3). The correlation results revealed spike 

length was positive and highly significant with grains 

spike-1 (0.58***), spike yield (0.38***) and spikelets spike-

1 (0.55***) whereas, negative with grain yield (Table 4). 

Adnan et al., (1994), Ansari et al., (1997) and, Ul-haq et al., 

(2010) and Jamali et al., (2003) were suggested that spike 

length was highly significant and positively correlated 

with same traits. 

 

Spikelets/spike: Mean square outcomes specified that 

genotypes were highly significant different (Table 1). The 

ranged from 17.40-23.60 with mean value (19.66) and 

standard error (0.34) among all the 16 wheat genotypes 

(Table 2). The DMRT indicated that highest number 

(23.60) of spikelets/spike was found in V3-10-9 and lowest 

(17.40) in advance line 5-02 (Table 3). Spikelets/spike was 

made positive and significantly correlation with 

grains/spike (0.48***) while, negative with grain yield 

(Table 4). Findings were related of Tazeene et al., (2009), 

Narwal et al, (1999) and Kumar et al. (2013). 

 

Grains/spike: The result of mean square declared that 

highly significant differences which reflect variation 

in genotypes (Table 1). The grains/spike was ranged from 

45-66 with mean (57) and standard error (1.20) (Table 2). 

Mean performance suggested that mean differences in 

between genotypes as highest grains per spike in V3-10-

9 (66) and CIM-03-2 (62) while, lowest in 5-02 (45) (Table 

3). Grains/spike had highly significant and positive 

correlation with spike yield (0.73***) while, non-significant 

and negative with grain yield (Table 4). Findings of Eid, 

(2009) were same that explained grains/spike was positive 

correlation with spike yield. 

 

Spike yield (g): Mean square explained that genotypes are 

at highly significant level (Table 1). It was ranged between 

1.69 to 2.69 g with mean (2.23g) and error (0.06) among 

all wheat genotypes (Table 2). The mean performance was 

noted highest grain yield in CIM-04-21 (2.69g) and CIM-

04-3 (2.67g) whereas, lowest in C7-98-11 (1.69g) line 

(Table 3). The correlation of spike yield was positive and 

significant with thousand grain weight (0.31**) whereas, 

nonsignificant with grain yield (Table 4). It means both 

traits had positive correlation with grain yield. Wang et al., 

(1991) were declared same findings. Biomass (kg): All 

genotypes were highly at mean square level for biomass 

(Table 1). It is varied from 4.90 to 6.50 kg with mean and 

standard error (5.97kg & 0.09) (Table-2). Mean differences 

showed that maximum biomass was noted in CIM-04-3 

and C2-98-8 (6.40-6.50kg) while, the minimum in V3-10-

9 (4.90 kg) genotype (Table 3). Biomass was made 

significant and positive correlation with gain yield (0.41**) 

and thousand grain weight (0.37**) (Table 4). (Aruna & 
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Raghaviah, 1997; Giunta et al., 1999) and Singh (2001) 

were expressed the same findings. 

 

Plot Grain Yield (kg): Genotypes were highly significantly 

different for grain yield (Table 1). It varied (1.55 to 3.25 

kg), mean (2.72 kg) and error (0.10) (Table-2). The mean 

differences from mean performance that higher grain 

yield in V3-10-32, CIM-04-21, 04-3 and C2-98-8 (3.02-

3.25 kg) whereas, lower in V3-10-9 (1.55 kg) genotypes 

(Table 3). Grain yield was highly significantly and positive 

correlation with thousand grain weight (0.41**) and 

harvest index (0.86***) (Table 4). Slafer et al., (1991) and 

Reynolds et al., (1999) proposed rise in grain yield could 

be linked with increase in harvest index.  

 

Harvest Index (%): The result of mean square was 

introduced highly significant differences for harvest index 

(Table 1). It was made range between 31.63-50.32% with 

mean 45.61% and 1.20 standard error levels (Table-2). The 

mean performance result was observed as higher in V3-

10-32 (50.32%) and CIM-04-3 (50.00%) while, lower in V3-

10-9 (31.63%) genotypes (Table-3). Harvest index was 

high significantly and positive correlation with grain yield 

(0.86***) and thousand grain weight (0.30***) (Table-4). 

The research of Singh and Sharma (1994) were same 

finding. 

 

Thousand grain weight: Genotypes were highly significant 

different for thousand grain weight at mean square level 

(Table 1). It was varied (34.92-51.01g), mean and error 

(41g±1.05) level (Table 2). The increased weight in CIM-

04-21 (47g) and CIM-04-3 (51g) while, decreased in V3-

10-9 (34.92g) line (Table 3). Thousand grain weight was 

made significant and positive correlation with biomass 

(0.37**), harvest index (0.30***), grain yield (0.41**) and 

spike yield (0.31**) (Table 4). Similar result conforms of 

Fuma et al., (2005).

.Table 1: Mean square of the 10 traits of 16 wheat genotypes from analysis of variance 

 

*** Highly Significant at the 0.001 respectively 

 

Table 2: Range and Mean Performance of sixteen advance lines including two check varieties for agromorphological traits 

studied during 2014- 2015 
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Table 3: Mean performance for agro-morphological traits in wheat genotypes

 
 

Table 4. Scatter (Simple) Correlation coefficient among agro-morphological traits of 16 wheat genotypes 

 

* Significant at the 0.5; 

** Highly Significant at the 0.01; 

*** Highly Significant at the 0.001 respectively; 

NS Non-Significant; 

 

 

CONCLUSION 

The present research suggested high variability among 16 

genotypes for selection of various characters for grain 

yield. The great variability provided a valuable 

opportunity for improvement of grain yield. Maximum 

grain yield (3-3.25 kg) was found in CIM-04-21, 04-3, C2-

98-8 and V3-10-32 genotypes as compared to all the rest 

of lines including checks NIA-Sunhari and Kiran-95 might 

be medium and early days to heading, normal plant 

height, increased thousand grain weight, biomass, harvest 

index, spike yield, greater grains spike-1. The lowest yield 

was found in V3-10-9 (1.55kg). Among these traits, 
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thousand grain weight, harvest index and biomass had 

strong positive performance towards grain yield. This 

study is selected the high yielding lines for breeding 

program. 
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