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Abstract 

Current research was conducted to analyze the coefficient and distribution of direct and indirect influence of yield 

components and earliness characteristics in wheat genotypes. Both experiments were carried out at the Pot House of the 

(NIA Nuclear Institute of Agriculture, Tandojam) (Latitude: 25.433. Longitude: 68.533), the experiment was 

established as a randomized complete block design (RCBD). There were six varieties of wheat, namely IBWSN1010, 

IBWSN 1025, TD1, ESW9525 Chakwal86 and Khirman, which were used to study the correlation coefficient between 

morphological and physiological traits. The study was based on fifteen (15) morphologically and physiologically traits 

that were observed. The analysis of variance showed significant differences between the characteristics of the varieties. 

The ESW9525 showed better performance for all morphological and physiological traits. The correlation and the 

coefficient analysis showed that the days to maturity and the days to growth predicted significant positive predictions 

related to the height of the plant (cm) and the length of the ear. Days to 75% heading and days to 75% maturity showed 

negative and positive effects for osmotic potential, relative water content in% and total chlorophyll content in%. Plant 

height (cm) had negative and positive and significant with tiller plant-1. Therefore, in our research trial, variety 

ESW9525 may be favorable for hybridization in order to produce a promising and drought tolerant wheat cultivar. 

Keywords: Correlation, Morphological-Physiological traits, Earliness traits,  

Introduction  

Correlation studies are very useful for breeders to 

improve drought tolerance in the sense that any 

physiological or yield trait with high heritability could be 

used as indirect selection criteria to improve yield in arid 

environments (Jatoi et al., 2011). The correlation and 

coefficient analysis quantifies the interrelationship of the 

different components of income and also shows whether 

the effect is directly reflected in income or other ways 

can be used to achieve an effect. Wheat yield fluctuates 

with the environment and genetic interactions. Selection 

to improve grain yield can only be more effective when 

genetic material showing variability (Khaliqe et al., 

2004; Yasin & Singh, 2010). Wheat is the most 

cultivated and consumed food grain in the world (Farooq 

et al., 2011). With progressive climatic changes, global 

increasing scarcity of water resources and deteriorating 

ecological environment strongly influence on the 

production of wheat (Singh & Chaudhary, 2006). The 

continued increase in wheat production could be 

attributed to the development of various modern 

technologies in conjunction with potentially high-

yielding wheat varieties. The analysis of the variability 

of different traits and the presence of a specific trait with 

another trait that contributes to crop performance and 

would be the first priority for a successful breeding 

program (Mary & Gopalan, 2006). In the case of wheat 

genotypes, genetic variability can be estimated on the 

basis of quantitative characteristics. Scheduled parenting 

is very important for successful breeding. In crops, 

changes in anatomical and physio-biochemical 

characteristics due to resistance to drought could be used 

to develop new genotypes and achieve better production 

under conditions of water stress (Martínez et al., 2007). 

However, understanding and choosing the biochemical 

and physiological basis of tolerance to water stress in 

plants is important for breeding the crop (Abro et al., 

2019).   

Materials and methods  
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An experiment was carried out in 2018-2019 

growing season at the pot house of Nuclear Institute of 

Agriculture NIA Tandojam to observe the correlation 

coefficients of the morphological and physiological 

characteristics of 6 different varieties of wheat (Triticum 

aestivum L.), namely IBWSN1010, IBWSN 1025, TD1, 

ESW9525, Khirman and Chakwal86. The seeds were 

sown in controlled cemented tanks (size 3x3x1 cubic 

meters), filled with sandy loam soil, with three 

replications in the Random Complete Block Design 

(RCBD). The data of fifteen physiological and 

agronomic traits were collected, such as proline content 

(μmol. G1 fresh weight), glycine betaine (μmol. g1 fresh 

weight), total soluble sugars (μ mol. g1 fresh weight), 

total chlorophyll (mg g1 fresh weight), nitrate reductase 

activity ((NRA) (μ mol. g1 fresh weight hr1), potassium 

content (K +) (% g1 fresh weight), osmotic potential 

(MPa) together with named agronomic characteristics, 

plant height (cm), ear length (cm), number of plowed 

plants1, straw/plant weight (g) , 100-grain weight (g), 

seed index (g), days up to 75% bearing, days up to 75% 

maturity. 

Statistical analysis. The recorded data was subjected to 

analysis of variance to distinguish the superiority of the 

treatment units, and the LSD (least significant 

differences) test according to <0.1 and <0.5 % of 

probability level. 

Results and discussion. 

Correlation coefficient (r) analysis: Correlation 

studies were conducted in pot house experiments to 

provide selection criteria of genotypes with yield. The 

results are presented in Table  

Correlation analysis: 

Days to 75% heading: Days to 75% heading showed 

significant and positive correlations with days to 

maturity (r= 0.831**), plant height (r= 0.179*), tillers 

plant-1 (r= 0.291*) and spike length (r= 0.332*). 

However, non-significant correlations were observed 

with grain weight (r= 0.056ns), straw weight (r= 0.101ns), 

whereas non-significant and negative correlations were 

observed between seed index (r= -0.040ns). Physiological 

traits were non-significant and negatively correlated with 

this trait.   

Days to 75% maturity: Days to 75% maturity showed 

significant and positive correlations with plant height 

(r=-0.005*), tillers plant-1(r= 0.187*), spike length 

(0.181*) However, non-significant and positive 

correlations were observed with grain weight r= 

(0.290ns), straw weight (r= 0.183ns), seed index (r= 

0.129ns). Physiological traits were also observed non-

significant and negative correlations with proline (r= -

0.013ns), osmotic potential (r= -0.131ns), potassium 

content (r= -0.127ns), glycine-betaine (r=-0.072ns), total 

soluble sugars (r=- 0.131ns), whereas nitrate reeducates 

activity (r= 0.104ns), total chlorophyll content% (r= 

0.257ns) and relative water content (r= 0.169ns) were 

observed non-significant and positive correlate 

Plant height: Plant height exhibited significant positive 

correlations with tillers plant-1 (r= 0.501*), spike length 

(r= 0 .793**), straw weight (r= 0.613**), seed index (r= 

0.700**). However, physiological traits also showed 

significant and negative correlations with proline content 

(r=-0.294*), osmotic potential (r= -0.479*), potassium 

content (r= -0.332*), glycine-betaine (r= -0.256*), total 

soluble sugars (r= -0.285*) and nitrate reeducates 

activity (r= -0.038ns). However, significant and positive 

correlations were observed between chlorophyll content 

(r= 0.391*) and relative water content (r= 0.561**) with 

plant height. 

Tillers plant-1: Tillers plant-1 had significant positive 

correlations with spike length (r=0.616**), straw weight 

(r=0.621**), seed index (0.694**). However, non-

significant and positive correlations were observed 

between grain weight (r= 0.040ns). Physiological traits 

also showed significant and negative correlations with 

proline content (r= -0.377*), glycine-betaine (r= -

0.361*), osmotic potential (r= -0.412*), and potassium 

content (r=-0.127ns). However, significant and positive 

correlation were observed in relative water content 

(r=0.601**), total chlorophyll content (r= 0.330*), 

whereas nitrate reeducates activity (r= 0.104ns) and total 

soluble sugars (r= -0.131ns) had non-significant 

correlations with each other. 

Spike length: Spike length showed significant positive 

correlations with straw weight (r= 0.667**), seed index 

(r= 0.725**). However, non-significant and positive 

correlations were observed with grain weight (r= 

0.069ns), Physiological traits also observed significant 

and negative correlations with proline (r= -0.160*), 

glycine-betaine (r= -0.1774ns), osmotic potential (-

0.380*), potassium content (r= -0.1579ns), total soluble 

sugars (r= -0.117ns). However significant and positive 

correlation were observed in relative water content (r= 

0.667**), total chlorophyll content% (r= 0.481*) and 

nitrate reeducates activity (r= 0.1549ns). 

Grain weight: Grain weight showed significant and 

positive correlations with seed index (r= 0.225**). 

However, non-significant and positive correlations were 

observed between straw weight (r= 0.168ns) and grain 

weight. Physiological traits also had significant and 

negative correlations with osmotic potential (r= -0.163*). 

However, non-significant and negative correlations were 

observed between proline content (r= -0.007ns), glycine-

betaine (r= -0.078ns), nitrate reeducates activity (r= -

0.063ns), total soluble sugars (r= -0.199ns) and total 

chlorophyll content (r= -0.083ns), whereas relative water 

content (r= 0.130ns) and potassium content (r= 0.026ns) 

had non-significant and positive correlation with grain 

weig
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Table. 1. Correlation coefficient (r) among various morphological and physiological traits of wheat genotypes. 

 

 

**= significant at P<0.01 probability level, *= Significant at P<0.05 probability level and ns= Non-significant 

  
Days  Days  

Plant 

height 

Tillers 

plant-1 

Spike 

length 

Grain 

weight 

Straw 

weight  

  

Proline 

content 

Osmotic 

potential  

Relative 

water 

content 

Potassiu

m 

Glycin

e 

Nitrate 

reeducate

s activity  

Total 

sugar 

Total 

chlorophy

ll 
to 

heading 

To 

maturity 

Seed 

index 

Days to heading -                               

Days to maturity  0.830** -                             

Plant height 0.179* 0.152* -                           

Tillers plant-1 0.291* 0.187* 0.501* -                         

Spike length 0.332* 0.181* 0 .793** 0.616** -                       

Grain weight 0.056ns 0.290ns 0.101ns 0.040ns 0.069ns -                     

Straw weight 0.101ns 0.181ns 0.613** 0.621**   0.667** 0.1683ns -                   

Seed Index -0.040ns 0.129ns 0.700** 0.694** 0.725** 0.225** 0.693** -                 

Proline content 0.011ns -0.013ns -0.294* -0.377* -0.160* -0.000ns -0.669** -0.421* -               

Osmotic potential  -0.029ns -0.131ns -0.479* -0.412* -0.380* -0.163* -0.794** -0.655** 0.817** -             

Relative water 

content  

-0.084ns 0.169* 0.561** 0 .601** 0.667** 0.130ns 0.546** 0.789** -0.164* -0.369* -           

Potassium -0.021ns -0.127ns -0.332* -0.131ns -0.157ns 0.026ns -0.425** -0.299** 0.670** 0.675** -0.061ns -         

Glycine-betain -0.021ns -0.072ns -0.256* -0.361* -0.177ns -0.078ns -0.699** -0.460**   0.960** 0.893** -0.177* 0.658** -       

Nitrate reducates 

activity  
-0.086ns 0.104ns -0.038ns 0.159ns 0.154ns -0.063ns 0.187ns 0.339* -0.300* -0.298* 0.283* -0.247* -0.324* -   

Total sugar 
-0.042ns   -0.131ns -0.285* -0.039ns -0.117ns -0.199ns -0.310* 

-0.400* 
0.292* 0.540** -0.301** 0.419** 0.429** -0.231* - 

  

Total chlorophyll 0.234ns 0.257ns 0.391* 0.330* 0.481* -0.083ns 0.183ns 0.424** 0.075ns -0.051ns 0.422** 0.023ns 0.050ns 0.335* -

0.211* 

- 
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Table. 2 (a). Mean value of Correlation coefficient (r) among various morphological traits of wheat genotypes. 

Genotypes 
Days  to heading Days to Maturity Plant Height Tillers plant-1 

Control Drought Mean Control Drought Mean Control Drought Mean Control Drought Mean 

IBWSN-1010 80.7 78.5 79.6 a 120.7 116.16 118.43 a 79.7 61.3 70.50 b 8 5 6.50 b 

IBWSN-1025 79.5 76.4 77.95 b 117.8 114.61 116.20 ab 70.3 57.3 63.83 c 11 8 9.50 a 

TD-1 60.3 56.5 58.4 f 110.3 107.06 108.68 d 52.7 46.7 49.67 c 11 8 9.50 a 

ESW-9525 77.2 72.4 74.8 c 115.1 111.75 113.42 c 72.7 66.3 69.50 b 12 10 11.00 a 

Khirman 74.3 70.5 72.4 d 114.5 113.85 114.17 bc 91.3 69.7 80.50 a 12 10 11.00 a 

Chakwal-86 68.4 65.5 66.95 e 115.4 113.3 114.35 bc 81 63 72.00 b 12 10 11.00 a 

Mean 73.4 a 69.96 b   115.63 a 112.79 b   74.6 a 60.7 b   11.0 a 8.5 b   

LSD      0.05    0.05    0.05    0.05 

Treatments     35.363    24.28    3.0518    1.4928 

Genotypes       124.409    21.2    4.4667    1.5392 

Treatments X 

Genotypes      116.892    2.4081    6.3168    2.1767 

CV %     1.6366    0.82    5.48    13.11 
 

Straw weight:  Straw weight showed significant 

positive correlations with seed index (r= 0.693**).  

Physiological traits also observed significant and 

negative correlations with proline (-0.669**), osmotic 

potential (r= -0.794**), potassium content (r= -

0.4251**), glycine-betaine (r= -0.699**), total soluble 

sugars (r= -0.310*). However, non-significant and 

positive correlations were observed in total chlorophyll 

content (r= 0.2576ns) and nitrate reeducates activity (r= 

0.187ns), whereas relative water content (r= 0.546**) 

showed significant and positive correlations with straw 

weight. 

Seed index: Seed index exhibited non-significant 

negative associations with physiological traits such as 

proline (r= -0.0135ns), osmotic potential (r= -0.131ns), 

potassium content (r= -0.127ns), total soluble sugars (r= 

-0.131ns) glycine-betaine (r= -0.072ns), whereas relative 

water content (r= 0.169ns), nitrate reeducates activity 

(r= 0.104ns), and total chlorophyll content% (r= 

0.257ns) were observed non-significant and positive 

correlate. 

Correlations of physiological traits: 

Proline: Proline revealed significant and positive 

correlations with osmotic potential (r= 0.817 **), 

potassium content (r= 0.670**), glycine-betaine (r= 

0.960**), total soluble sugars (r= 0.292*) and total 

chlorophyll content% (0.075*). However significant 

and negative correlation were observed in relative 

water content (r= -0.164*) and nitrate reductase 

activity (r= -0.300*), 

Osmotic potential: Osmotic potential showed 

significant and positive correlations were observed 

with potassium content (r= 0.675**), glycine-betaine 

(r= 0.893**) and total soluble sugars (r= 0.540**). 

However, significant and negative correlations with 

relative water content (r= -0.369*), nitrate reeducates 

activity (-0.298*) and total chlorophyll content% (-

0.051ns).  

Relative water content: Relative water content 

depicted significant negative correlations with glycine-

betaine (r= -0.177 *), total soluble sugars (r= -0.301*) 

and potassium content (r= -0.061ns). However, 

significant and positive correlations were observed 

with total chlorophyll content% (r= 0.422**) and 

nitrate reeducates activity (r= 0.283*),  

Potassium content: Potassium content exhibited 

significant positive correlations with glycine-betaine 

(r= 0.658**) and total soluble sugars (r= 0.419**). 

However, it had non-significant and positive 

correlations with nitrate reeducates activity (r= -

0.247*), whereas total chlorophyll content% (r= 

0.023ns) observed non-significant and positive 

correlate. 
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Table. 2 (b). Mean value of Correlation coefficient (r) among various morphological traits of wheat 

genotypes. 

Genotypes 

Spike length Grain weight Straw weight  Seed index 

Control Drought Mean Control Drought Mean Control Drought Mean Control Drought Mean 

IBWSN-1010 11.9 9.3 10.59 c 4.6 14.8 9.70 d 20.3 8.4 14.33 d 46.1 37.8 41.9 a 

IBWSN-1025 12.5 9.8 11.11 c 22.2 18.7 20.42 a 25.1 9.2 17.16 cd 43.9 34.7 
39.3 
ab 

TD-1 10.8 7.6 9.18 d 19.7 15.2 17.46 c 26.2 10.3 18.29 cd 41.6 29.1 35.4 b 

ESW-9525 14.7 13.2 13.98 a 23.3 19.7 21.48 a 39.1 14.3 26.71 a 46.2 39.4 42.8 a 

Khirman 14.7 12.1 13.40 ab 23.4 19.2 21.31 a 36.2 13.7 24.94 ab 45.7 37.7 41.7 a 

Chakwal-86 13.8 11.3 12.58 b 21.3 17.2 
19.22 

ab 30.3 11.2 20.7 bc 45.5 37.3 41.4 a 

Mean 13.1 a 10.6 b   19.1 a 17.5 b   29.5 a 11.2 b   44.8 a 36.0 b   

LSD      0.05    0.05    0.05      0.05 

Treatments     2.0348    12.627    5.0545    3.3362 

Genotypes       1.1275    13.16    4.3686    4.3634 

Treatments X 
Genotypes      1.5946    18.611    6.1782    6.1708 

CV %     7.93    51.44    17.82    8.97 

 
Table. 2  (c). Mean value of Correlation coefficient (r) among various physiological traits of wheat genotypes. 

Genotypes 

Proline content Osmotic potential Relative water content  Potassium 

Control Drought Mean Control Drought Mean Control Drought Mean Control Drought Mean 

IBWSN-1010 8.46 76.02 42.24 c 0.58 0.91 0.75 d 76.37 55.46 
65.92 

a 2.17 2.27 2.22 c 

IBWSN-1025 13.35 86.03 49.69 b 0.59 1.1 0.85 c 77.7 55.71 

66.71 

a 2.52 3.24 2.88 b  

TD-1 4.62 7.72 6.17 d 0.8 1.16 0.98 b 70.17 34.69 

52.43 

b 2.24 3.17 2.71 b 

ESW-9525 28.03 95.14 61.59 a 0.7 1.34 1.02 a 80.21 68.86 

74.54 

a 3.1 3.69 3.40 a  

Khirman 9.08 77.82 43.45 c 0.71 1.35 1.03 a 76.55 67.06 

71.80 

a 2.63 3.11 2.87 b 

Chakwal-86 8.8 77.61 43.21 c 0.72 1.33 1.03 a 76.92 67.65 

72.28 

a 2.45 3.27 2.86 b 

Mean 12.06 b 70.06 a   0.68 b 1.20 a   76.32 a 58.24 b   2.52 b 3.13 a   

LSD     0.05    0.05    0.05    0.05 

Treatments     6.4424    140.19    12.409    0.531 

Genotypes       3.6089    117.71    12.343    0.266 

Treatments X 

Genotypes      5.1038    166.47    17.456    0.3762 

CV %     7.3    567.25    15.23    7.83 
 

Glycine-betaine content: Glycine-betaine content 

depicted significant and negative correlations with 

nitrate reductase activity (r= -0.324*), However, non-

significant and positive correlations were observed 

with total chlorophyll content (r= 0.050ns), whereas 

total soluble sugars r= (0.429**) observed significant 

and positive correlate.  
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Nitrate reductase activity: Nitrate reductase activity 

showed significant negative correlations with total 

soluble sugars (r= -0.231*). However, significant and 

positive correlations were observed with total 

chlorophyll content (r= 0.335*). 

Total soluble sugar: Total soluble sugar revealed on-

significant and negative associations with observed 

total chlorophyll content% (r= -0.211ns). 

Chlorophyll content (mg g-1fresh wt.): Total 

chlorophyll content remains highly significant 

correlated with relative water content, seed index and 

significant for plant height, tillers per plant, spike 

length and nitrate reductase activity

.  

Table. 2(d). Mean value of Correlation coefficient (r) among various physiological traits of wheat genotypes. 

Genotypes 

Glycine Nitrate reducates activity  Total sugar Total chlorophyll 

Control Drought Mean Control Drought Mean Control Drought Mean Control Drought Mean 

IBWSN-1010 20.22 39.86 30.04  b 0.29 0.11 0.20 a 0.76 0.8 0.78 b 0.83 0.45 0.64 b 

IBWSN-1025 12.36 42.01 27.19 c 0.2 0.13 

0.16  

bc 0.73 0.83 0.78 b 0.26 0.16 0.21 d 

TD-1 12.83 19.62 16.23 d 0.25 0.16 0.20 ab 0.97 1.44 1.21 a 0.28 0.13 0.21 d 

ESW-9525 19.11 54.89 37.00 a 0.2 0.2 0.20 a 1.12 1.28 1.20 a 0.72 0.71 0.71 b 

Khirman 18.12 56.41 37.27 a 0.14 0.14 0.14 c 0.98 1.44 1.21 a 0.43 0.36 0.39 c 

Chakwal-86 15.11 48.51 31.81 b 0.19 0.17 0.18 ab 0.85 0.99 0.92 b 0.92 0.82 0.87 a 

Mean 16.29 b 43.55 a   0.21 a 0.15 b   0.90  b 1.13 a   0.57 a 0.44 b   

LSD      0.05 LSD    0.05 LSD    0.05 LSD    0.05 

Treatments     1.4536 Treatments   0.017 Treatments   0.2521 Treatments   0.0984 

Genotypes       1.9279 Genotypes     0.0282 Genotypes     0.1897 Genotypes     0.0946 

Treatments X 

Genotypes      2.7264 

Treatments 

X 
Genotypes    0.0398 

Treatments 

X 
Genotypes    0.2683 

Treatments 

X 
Genotypes    0.1338 

CV %     5.35 CV %   12.9 CV %   15.52 CV %   15.56 

 

Discussion  

The study of drought was one of the complex 

global physical and chemical processes in which 

severity occurs in the growth stage of plants 

(Khakwani et al., 2011). Correlation studies are 

essential to measure size and directional relationship 

with grain yield and related traits (Rajper et al., 2018). 

The correlation coefficient of yield and related traits, 

indicating an inherent association between the traits, is 

shown in Table 1. The results showed that the days to 

maturity and the days to growth predicted a 

significantly positive association with the height of the 

plant (cm) and the length of the ear (cm). (Nemat et al., 

2015), also predicted a significant and positive 

correlation, which reflects that plant height (cm) and 

ear length (cm) will eventually increase with increasing 

days of sprouting and maturity. However, negative and 

positive associations were observed with grain weight 

(g), straw weight (g) and seed index (g), days at 75% 

forcing and days at 75% maturity, content Relative 

water%, potassium content, glycine betaine, nitrate 

reductase activity, plus total soluble sugar and % total 

chlorophyll. Similar results with a significant 

correlation with other detection traits and genotypes 

were also examined for other breeding programs 

(Habibpor et al., 2011). A negative correlation was also 

often found between performance under stress 

conditions and flowering date (Dodig et al., 2016). The 

grain yield of a variety depends on its yield 

components, since (Sheron et al., 1986) observed that 

plant height, ear length and kernels per ear are directly 

related to grain yield. Similarly (Shamsuddin, 1987) 

reported that ears per plant, kernels per ear, 1000 

kernel weight, crop index, glume weight, and 

biological yield are directly related to wheat grain 

yield. According to another study of the components of 

durum wheat yield (Simane, 1993). The height of the 

plant (cm), the tiller plant-1 had negative and positive 

and significant and non-significant results for the 

characteristics tiller plant-1, ear length, grain weight, 

straw weight and seed index. In dry tests, a positive 

and significant correlation was observed between grain 

yield and grain filling time, chlorophyll content, 

number of grains per ear, and ear weight. However, a 

negative and significant correlation was observed 

between grain yield and the number of days to drive 

(Hasan Kilic and Yagbasanlar, 2010). However, the 

association with physiological characteristics showed a 
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negative and positive correlation with proline content, 

osmotic potential, relative water content, Potassium 

content, glycine betaine, nitrate reductase activity, total 

soluble sugar and total chlorophyll content. The length 

of the ear and the weight of the grain showed 

significant positive correlations with the seed index. 

However, both traits did not observe significant and 

positive correlations with grain weight. The observed 

physiological characteristics, negligible and negative 

correlations, were observed with proline, glycine 

betaine, nitrate remodeling activity, total soluble sugars 

and total chlorophyll content. The straw weight showed 

significant positive correlations with the seed index. 

The proline content had a significant and positive 

association with the osmotic potential, the potassium 

content, the betaine glycine, the total soluble sugar and 

the total chlorophyll content. However, in terms of 

relative water content, significant and negative 

correlations were observed with nitrate reductase 

activity. The proline content increases significantly 

under stress conditions. The positive correlation 

observed between grain yield and proline content under 

drought stress conditions shows that ultimately proline 

accumulation could be seen as a tool for effective 

selection of drought-tolerant genotypes (Mwadzingeni 

et al., 2016). The relative water content showed 

significant negative correlations with glycine betaine, 

total soluble sugars and potassium content. Potassium 

and glycine betaine showed significant and negative 

correlations with nitrate reductase activity. Total 

soluble sugar showed significant and negative 

associations with the total chlorophyll content%.  

Conclusion  

From the present study it was concluded that the 

ESW9525 showed better performance in all 

morphological and physiological traits, the correlation 

and the coefficient showed that the days to maturity 

and the days to growth predicted significant positive 

predictions related to the height of the plant (cm) and 

the length of the ear. Days to 75% heading and Days to 

75% maturity showed negative and positive effects 

respectively osmotic potential, relative water content 

in% and total chlorophyll content in%. Plant height 

(cm) had negative and positive and significant with 

tiller plant-1. Therefore, variety ESW9525 may be 

favorable for hybridization in order to produce a 

promising and drought tolerant wheat cultivar. 
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