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ABSTRACT 

Barley performance varies  among genotypes and/or due to the different response of a genotype 

to the prevailing climatic factors where it is grown. The aim of the present  investigation was to study 

the performance of some promising lines and new varieties as well as some cultivars of hull-less 

barley under the conditions of five locations of  Egypt, to identify which one could be grown and 

produce high grain yield all over locations or in a specific location. This investigation was carried out 

at five locations (Nubaria, Sakha, Gimmeza, Quntra Sharq and Giza) in two seasons (2013/2014 and 

2014/2015) using a randomized complete block design with three replications and 14 genotypes, i.e.  

9 promising lines, three cultivated varieties Giza 129, Giza 130 and Giza 131 and the two new 

varieties Giza 135 and Giza 136. Results indicated a negative and significant correlation between 

either days to flowering or days to maturity and grain yield and its components in both seasons and 

combined across seasons. The results showed that L2 and L3  are promising lines, Giza 135 and Giza 

136 new varieties produced high yield and its components. From these results it could be concluded 

that the most suitable genotypes for Nubaria location were L2, L3, L4 and Giza 136 while the most 

suitable ones for Sakha and Gimmeza locations were L2, L3 and Giza 136. However, Giza 136, Giza 

135 and L3 were the most suitable genotypes for Quntra Sharq location. Meanwhile, L2, L3, L7 and 

Giza 136 genotypes were superior at Giza location. This means that L3 genotype and Giza 136 

cultivar had stable productivity under the conditions of these locations. Also L3 genotype was a 

promising line to be released as a good variety in general and under high productive environments in 

particular. However, Giza 136 was stable and also adapted to less productive environments. 

 

Keywords: Hordem vulgare L., Grain Yield, Simple correlation, linear regression, Coefficient of 

determination. 

 

1.INTRODUCTION 

Barley is an important cereal crop in some 

areas in Egypt such as North -West Coast, North 

Saini and the New valley. The Bedwans used its 

grain as feed for their sheep as well as food. 

Barley is the most suitable crop to be grown in 

such areas under rainfed conditions because of 

its short growing season as well as its relative 

tolerance  to drought. However, hull-less barley 

took attention in the last few years, as it could be 

used as human food and to manufacture some 

healthy foods. 

Barley performance may vary among 

genotypes due to the different responses of a 

genotype to the prevailing climatic factors where 

it is grown. High grain filling rate was attributed 

to  high kernel weight, but not to grain filling 

period or grain yield (Dofing, 1995). He also 

found a marked variation among 17 barley 

genotypes in grains/spike, kernel weight, 

spike/m
2
 and grain yield. Also, differences 

among wheat varieties were recorded under 

rainfed and irrigation conditions (Okuyama et 

al., 2004). They added that grain yield was 

positively correlated with spikes/m
2
, 

grains/spike and top dry weight under irrigated 

conditions, and also with grain yield. Similar 

results were found by Ataei (2006) when 20 

lines of six- rowed barley were used. 

Barley showed a reduction trend in yield 

when grown in warm locations in India (Kalra et 

al., 2008). They reported that the maximum 

reduction was observed in Haryana where grain 

yield decreased by 5.01 q/ha for each seasonal 
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temperature increase by one degree (C
o
), while 

this reduction was 1.81 q/ha in Punjab.  

Tsenov (2009) planted ten early and late 

winter wheat varieties and lines in Bulgaria. A 

ten days difference in days to heading between 

the two groups was reported. However, days 

from heading to physiological maturity differed 

by 1.4 days only, which  may be due to the fact 

that days to heading of winter wheat varieties 

was affected by air temperature more than the 

days from heading to physiological maturity. 

However, in Jordan, Al-Tabbal and Al- Fraihat 

(2012), using 71 barley genotypes in two 

seasons, found that the greater number of 

spike/m
2
 and the number of grains/spike are 

major components for high grain yield. 

Air and soil temperatures  during the early 

or late growing season showed different effects 

on grain yield of different wheat and barley 

genotypes (Hossain et al., 2012). They 

concluded that it is important to grow the 

suitable variety tolerant to stress conditions 

during the sensitive growth stage in a specific 

location.  

Negative effect on yield and quality of 

barley was noted due to high temperature during 

flowering. However, low temperature seems to 

have a positive effect (Reinhardt et al., 2013). 

In the Mediterranean region, Yau and Ryan 

(2013) grew barley, lentil and common vetch in 

Alepo, Syria and found a significant correlation 

between grain yield and precipitation during 

March–May for barley. Average temperature 

during Jan.–Feb., rainfall during March–May 

and average temperature during May were the 

most important weather parameters,in ascending 

order, affecting grain yield of barley. 

Differences in phenological and 

morphological traits were found among barley 

genotypes grown in Iran (Abad et al., 2013). 

Similar results were found in Chad (Nwaosu and 

Onuche, 2014) who  classified the tested barley 

genotypes into three groups according to 

maturity data. Also, they reported that the late 

and moderate mature varieties produced greater 

yield than the early mature ones. For that, 

Talukder et al. (2014), in Australia, reported that 

the longer post–heading duration in wheat had 

better tolerance to heat stress than the short 

ones. However, they concluded that a single day 

of heat stress near flowering and early grain set 

can reduce grain yield. 

In China, based on experiment results at 

120 research stations from 1981 – 2009, Tao et 

al. (2014) found that climatic change caused 

marked impacts on wheat growth and 

productivity in the major wheat producing 

regions in China. They concluded that 

agronomic management and cultivars turnover 

still play an important role in adaptation to 

climatic change. For that, Mondal et al. (2016) 

suggested that earliness could be a key criterion 

in breeding for heat stress tolerance in South 

Asia. Short duration wheat varieties are 

preferred by farmers due to their low input 

requirements  and use in rotation with other 

crops. However, they found a negative genetic 

correlation between grain yield and days to 

heading. In Turkey, Montazeaud et al. (2016) 

stated that the stay–green phenotype proved to 

be an important trait to improve yield in low 

rainfall winter wheat growing areas. They 

pointed out a four stage–green parameters, i.e. 

onset of senescence, maximum greenness 

attained, rate of senescence and residual 

greenness at maturity should be taken together 

in consideration.  

The current  investigation aimed to study 

the performance of some promising lines and 

new varieties as well as some cultivars of hull-

less barley under the conditions of five locations 

of  Egypt, to identify which one could be grown 

and produce high grain yield all over locations 

or in a specific location. 

 

2.MATERIALS AND METHODS 

Ten field experiments were carried out at 

five locations (Nubaria, Sakha, Gimmeza, 

Quntra Sharq and Giza) in Egypt in two 

successive seasons (2013/2014 and 2014/2015) 

in three replications with a RCBD randomized 

complete block design by using 14 genotypes to 

study the performance and simple correlation, 

regression of determination and linear equation 

between phenological traits and yield and its 

components.     

2.1.Plant materials  
The experimental materials for the present 

study consisted of 14 barley genotypes. These 

genotypes were 9 promising lines (L1, L2, L3, 

L4, L5, L6, L7, L8 and L9), three cultivated 

varieties (Giza 129, Giza 130, and Giza 131) and 

two new varieties (Giza 135 and Giza 136). 

Name, pedigree and source of these genotypes 
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Table(1): Name, pedigree and seed source of 14 -  6-rowed hull-less barley genotypes. 
Ent. Name or Cross / Pedigree Seed Source*  

L1 GIZA 129/ HIPROLY EGYPT 

L2 GIZA 130/10/ APETO/5/GLORIA-BAR/4/SOTOL// 2762/BC-B/3/11012.2/TERN-B/6/H272 

/7/SEN/8/MJA/9/PETUNIA 1/10/CABUYA 

EGYPT 

L3 GIZA 2000/11/ APETO/5/GLORIA-BAR/4/SOTOL// 2762/BC-B/3/11012.2/TERN-B/6/H272 

/7/SEN/8/MJA/9/PETUNIA 1/10/CABUYA 

EGYPT 

L4 GIZA 2000/5/LIGNEE640/PI382798//DC-B/3/CABUYA/4/PETUNIA 1 EGYPT 

L5 CARDO/LINO//CHINIA/3/ALISO/4/CI3909-2/5/FALCON-BAR/6/HIGO EGYPT 

L6 GIZA 117/6/ GLORIA-BAR/COPAL//PM5/3/BEN/4/ SEN/5/PETUNIA 1 EGYPT 

L7 GIZA 126/3/ CABUYA/MJA//PETUNIA 1 EGYPT 

L8 GIZA 126/6/ P.STO/3/LBIRAN/UNA80//LIGNEE640/4/BLLU/5/PETUNIA 1 EGYPT 

L9 GIZA 131//PETUNIA 1/CHINIA EGYPT 

G129 Deir Alla106/Cel//As 46/Aths*2            EGYPT 

G130 CC229//Bco.Mr./DZ02391/3/Deir Alla106  EGYPT 

G131 CM67-B/CENTENO//CAM-B/3/ROW906.73/4/GLORIA-BAR/COME-B/5/FALCON-

BAR/6/LIN 

EGYPT 

G135 ZARZA/BERMEJO/4/DS4931//GLORIA-BAR/COPAL/3/SEN/5/ANYAROSA EGYPT 

G136 PLAISANT/7/CLN-B/4/S.P-B/LIGNEE640/3/S.P-B//GLORIA-BAR/COME-B/5/FALCON-

BAR/6/LINO 

EGYPT 

*The Egyptian/ European Project on Sustainable Barley Production in Rainfed Areas in Egypt.  

 

Table (2): Mechanical and chemical analysis of locations soil* . 

Location      Available(ppm) pH Ec 

dc/m  

CaCo

3 % 

Clay 

% 

Silt 

% 

Sand 

% 

     Soil texture* 

   N    P    K 

Nubaria 54.2 2.6 290 8.2 5.4 22.8 11.5 24.6 63.9 Sandy Loam 

Sakha 66.8 8.0 430 8.1 3.0 1.32 54.4 9.20 36.4 Clay Loam 

Gimmeza 53.2 18.6 490 7.7 2.01 3.86 39.6 41.8 18.6 Clay 

Q. sharq 45.0 6.6 144 7.8 1.09 1.23 7.5 2.1 91.3 Sandy 

Giza 65.0 8.6 335 7.8 1.15 1.43 50.4 38.3 11.3 Loam 
* These analysis were done by soil and water Research Institute, ARC, Egypt.  

 

 are given in Table (1). 

2.2. Description of the experimental sites 

   The description of the experimental sites 

including soil analysis, location and 

meteorological data is presented in Tables ( 2, 3 

and 4, respectively) . 

2.3.Traits recorded 

2.3. 1. Days to heading calculated according to 

the date of head appearance of 50% of plant 

plots. 

2.3.2. Days to maturity the data when peduncle 

of > 50 % of plants become yellow.   

2.3.3. Grain filling period estimated in days as 

the difference between days to maturity and 

days to heading. 

2.3.4. Number of spikes/m
2
 estimated at 

harvest from one meter square area. 

2.3.5. Number of grains/spike as an average of 

10 spikes. 

2.3.6. Grain weight/spike as an average of 10 

spikes. 

2.3.7. 1000-kernels weight estimated from a 

random sample from each plot. 

2.3.8. Grain yield ton/ha estimated on whole 

plot basis. 

2.4.Statistical analysis  

       Analysis of variance (ANOVA) was 

conducted  for each location. Homogeneity test 

of experimental error variances were performed 

according to procedures reported by Gomez and 

Gomez (1984). Then, combined analyses of 

variance across locations and seasons were 

performed.   

 

3.RESULT AND DISCUSSION 

3.1.Effect of seasons 

Mean square of the studied traits due 

variation sources of the combined analysis are 

presented in Table (6). Results show significant 

and high significant effect for the seasons on the 

studied traits, except number of spikes/m
2
 and 

grain filling period. This means there was  a 

marked difference between seasons with regard 

to some climatic factors prevailed during the 

growing season of hull-less barley (Table 4). Air 

temperature during growing seasons in general 

,and particularly, during anthesis seems to be the 

most climatic factor affecting growth and yield 

of barley (Kalra et al., 2008 ; Podlesny and 

Podlesna, 2012 and Tao et al., 2014). However, 

Yau and Ryan (2013) reported that the average 

temperature during Jan.–Feb., rainfall during 
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Table (3): Location and elevation data for 

the experimental sites. 
Site latitude longitude Altitude (asl*) 

Nubaria 31 12 N 29 57 E 7 m 

Sakha 31 07 N 30 57 E 10 m 

Gimmeza 30 48 N 31 07 E 9 m 

Quntra 

Sharq 

31 17 N 32 27 E 14 m  

Giza 30 02 N 31 13 E 22 m 

*asl= above sea leavel 

 

March–May and average temperature the during 

May were the most important weather 

parameters in ascending order affecting grain 

yield of barley.   

3.2.Effect of locations 

    Table (6) also showed significant and high 

significant effect due to locations on all the 

studied traits. Results in Table (7) cleared that 

Sakha location produced the highest grain yield 

(t/ha) followed by Gimmeza location with small 

difference between them in both and across 

seasons. This was attributed to the high value of 

grain weight/spike, the number of grain/spike 

and the number of spikes/m
2
 in combined data 

(Table 7). On the other hand, Quntra Sharq 

produced the least grain yield t/ha; this was 

attributed to the least  values of the 

aforementioned three yield components. 

However, Quntra Sharq ranked second with 

regard to 1000-kernal weight in the combined 

data (Table 7). The superiority of Sakha and 

Gimmeza locations in grain yield compared to 

other locations may be due to the favorable 

climatic factors such as temperature and the 

highest rainfall among locations which may 

avoid drought or heat stress during the growing 

season. On the other side, the least grain yield of   

Quntra Sharq may be due to its less fertile soil, 

rare rainfall and its sandy soil texture (Table 2). 

Such characteristic of Quntra Sharq location 

may have induced some kind of stress during the 

growing season which negatively affected all of 

yield components except 1000-kernal weight 

(Table 7). The variation in grain yield among 

different locations may be due to variation in 

physical and chemical characteristic of location 

soils and/or variation in weather parameters such 

as rainfall rate in rainfed agriculture and air 

temperature prevailing during the growing 

seasons (Dofing, 1995; Okuyama et al., 2004; 

Al-Tabbal and Al-Fraihat, 2012; Abad et al., 

2013; Talukder et al., 2014; Lodhi et al., 2015 

and Mondal et al., 2016). 

3.3.Effect of genotypes 

    Results in Table (6) cleared that the genotypes 

differed significantly and highly  significantly in 

all the studied traits, except grain filling period. 

Grain yield ranged from 3.96 t/ha (L6) to 6.56 

t/ha (L3) based on the combined data. According 

to L.S.D 0.05 value of combined analysis of 

tested genotypes could be classified into four 

groups with regard to their grain yield 

potentiality: 1- High yield potential genotypes of 

5.79 – 6.56 t/ha (L2. L3, Giza 136 and Giza 

135). 2- Relative high yield potential genotypes 

of 5.06 – 5.34 t/ha (Giza 129, Giza 131 and L8). 

3- Moderate yield potential genotypes of 4.38 – 

4.84 t/ha (L1, L4, L7, L9 and Giza 130). 4- Low 

yield potential genotypes of 3.96 – 4.10 t/ha (L5 

and L6). 

The highest grain yield of the first group 

was accompanied with high values of yield 

components, i.e. spikes/m
2
, grains/spike, 1000-

kerneal weight and grain weight/spike (Table 8). 

On the other side, the low grain yield of the 

fourth group was also accompanied by the low 

values of the yield components. The superiority 

of L2, L3, Giza 135 and Giza 136 may be due to 

their short vegetative growth stage (days to 

heading) which ranged from 82.6 to 85.1 days 

(Table 8) compared with the grand mean (89.5 

days) or with low yield potential genotype L6 

(99.0 day) and L7 (100.2 day). The short 

vegetative growth stage of the high yield 

potential genotypes make them flower early 

before air temperature rise during the grain 

filling period (April and May) as shown in Table 

(4). 

Table (9) shows  a negative and significant 

correlation between either days to flowering or 

days from sowing to maturity and grain yield 

and its components in across seasons. However, 

the coefficient of determination (R
2
) of grain 

yield and its components was high due to days 

from sowing to maturity and moderate due to 

days from sowing to heading, while it was low 

due to days from heading to maturity (Table 9). 

This means that the simple linear regression 

equation is fit to explain the variation in yield 

and its components due to days from sowing to 

maturity as independent factor (Table 9). The 

variation in grain yield and its components 

among the tested genotypes may be due to the 

different genetic background as well as different 

response to different environments. Similar 

results were also found by (Dofing, 1995; 

Okuyama et al., 2004; Al-Tabbal and Al-

Fraihat, 2012; Abad et al., 2013; Talukder et al.,  
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Table (4): Meteorological data of the experimental sites. 
  2013/2014 2014/2015 

Nub. Sak. Gim. Q.sh. Giza Nub. Sak. Gim. Q.sh. Giza 

December   

Average temp.(c
0
) 14.9 15.2 14.2 15.3 15.2 16.4 15.4 15.9 17.1 19.0 

Average rainfall(mm) 36.6 61.6 54.3 19.0 8.0 43.0 77.3 50.7 20.6 6.0 

Aver. Relative humidity (%) 74.0 96.0 92.0 80.0 68.0 69.0 90.0 88.0 73.0 56.0 

Aver. Wind speed (m/sec) 2.2 3.2 2.9 3.1 1.0 1.7 2.9 2.7 2.6 1.5 

Aver. Sunshine duration (hr) 10.0 10.1 10.0 10.0 10.1 10.0 10.1 10.0 10.0 10.2 

January   

Average temp.(c
0
) 14.6 14.6 13.9 16.1 15.5 13.6 14.2 13.7 14.2 15.8 

Average rainfall(mm) 12.0 13.3 11.7 8.6 3.0 12.6 22.0 18.9 9.1 4..0 

Aver. Relative humidity (%) 80.0 94.0 94.0 89.0 66.6 66.7 90.0 88.0 71.3 54.3 

Aver. Wind speed (m/sec) 1.4 3.7 3.5 2.5 1.5 2.9 3.9 3.2 3.5 2.1 

Aver. Sunshine duration (hr) 10.2 10.3 10.2 10.2 10.3 10.2 10.2 10.2 10.2 10.5 

February   

Average temp.(c
0
) 15.6 16.2 16.8 16.5 16.9 14.1 15.8 13.4 14.4 16.3 

Average rainfall(mm) 6.1 18.2 16.5 7.6 1.9 22.7 17.9 14.6 8.1 2.0 

Aver. Relative humidity (%) 75.0 61.0 76.0 82.0 60.9 67.0 63.0 59.0 71.3 53.2 

Aver. Wind speed (m/sec) 2.1 2.8 3.7 3.1 2.1 3.1 3.1 3.7 3.6 2.2 

Aver. Sunshine duration (hr) 11.1 11.2 11.3 11.0 11.0 11.0 11.1 11.3 11.0 11.0 

March   

Average temp.(c
0
) 17.0 17.4 16.3 17.6 19.1 16.9 17.6 16.6 17.6 21.0 

Average rainfall(mm) 2.9 12.6 24.6 6.3 10.0 2.1 10.2 3.6 2.4 4.0 

Aver. Relative humidity (%) 70.0 84.0 86.0 83.0 60.4 66.3 88.0 83.0 73.3 51.6 

Aver. Wind speed (m/sec) 2.5 3.1 2.7 3.8 2.9 2.7 3.4 3.3 3.7 2.3 

Aver. Sunshine duration (hr) 11.8 11.8 11.7 11.8 11.8 11.8 11.8 11.8 11.8 11.5 

April   

Average temp.(c
0
) 19.8 20.4 18.6 20.3 23.5 18.2 19.6 18.0 18.5 23.6 

Average rainfall(mm) 0.0 5.0 10.2 3.5 0.0 3.7 6.3 10.0 2.9 0.0 

Aver. Relative humidity (%) 70.0 83.0 82.0 74.0 59.4 64.3 82.0 77.0 72.0 43.1 

Aver. Wind speed (m/sec) 2.2 2.9 2.9 3.6 2.9 3.1 3.3 3.1 4.3 2.7 

Aver. Sunshine duration (hr) 12.8 12.8 12.9 12.8 12.8 12.8 12.8 12.9 12.8 12.4 

May   

Average temp.(c
0
) 23.0 23.5 24.1 23.3 27.0 22.3 23.8 24.3 22.4 28.7 

Average rainfall(mm) 0.0 0.0 0.0 5.0 0.0 0.0 0.0 0.0 2.0 0.0 

Aver. Relative humidity (%) 63.0 81.0 77.0 65.0 52.8 63.7 83.0 80.0 69.0 41.6 

Aver. Wind speed (m/sec) 2.7 2.8 2.7 3.4 2.7 2.8 2.9 2.8 3.9 2.5 

Aver. Sunshine duration (hr) 13.4 13.4 13.5 13.6 13.5 13.6 13.4 13.5 13.6 13.5 

 

 2014; Lodhi et al., 2015 and Mondal et al., 

2016). 

3.4.Effect of interactions 

Table (6) indicates  that most studied traits 

were significantly affected by all the 

interactions. However, the most important 

interaction in this study is the location x 

genotype interaction. According to this 

interaction, it  might identify which genotype is 

suitable to grow in a specific location. From 

Table (10) it could be concluded that L3 

genotype produced high grain yield all over all 

locations. It ranked the 1
st
 in three locations 

(Sakha, Gimmeza and Giza) out of the five ones. 

It ranked the 2
nd

 in Nubaria, and 3
rd

 in Quntra 

Sharq (Table 10). Without significant difference 

between the  4 locations, except Quntra Sharq. 

Data in the Table (10) show that L4 genotype 

ranked 1
st
 at Nubaria location with valuable 

difference from other locations. However, Giza 

136 ranked 1
st
 at Quntra Sharq location. From 

the results  in Table (10) it could be concluded 

that Giza 136 variety is suitable to grow in 

Quntra Sharq location because it produced the 

highest grain yield significantly over the other 

tested 13 genotypes. Also, the reduction in its 

grain yield than the highest productive location 

(Sakha) and Quntra Sharq was 26.8% compared 

to a reduction rate of 40.4% for L3 and 67.8% 

for L4. This means that Giza 136 is suitable to 

grow in all locations in general and in Quntra 

Sharq in particular.  

Data in Table (10) also indicated that L4 

genotype is suitable to grow at Nubaria location  
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Table (5): Cultural practices carried out at different locations in the two seasons. 

  Nubaria Sakha Gimmeza Quntra sharq Giza 

2013/2014 

Seeding date Dec., 1 st week Dec., 1 st week Dec., 1 st week Dec., 1 st week Dec., 1 st week 

Seeding rate (kg/fed.) 50 50 50 50 50 

Row spacing (cm) 20 20 20 20 20 

N Level (kg/fed.) 70 70 70 70 70 

N Source  Urea Urea Urea Urea Urea 

Irrigation System Surface  Surface  Surface  Sprinkler Surface 

Number of Irrigations 3 3 2 4 2 

Harvesting date Mid- May Mid- May Mid- May Mid- May Mid- May 

2014/2015 

Seeding date Dec., 1 st week Dec., 1 st week Dec., 1 st week Dec., 1 st week Dec., 1 st week 

Seeding rate (kg/fed.) 50 50 50 50 50 

Row spacing (cm) 20 20 20 20 20 

N Level (kg/fed.) 70 70 70 70 70 

N Source  Urea Urea Urea Urea Urea 

Irrigation System Surface  Surface  Surface  Sprinkler Surface 

Number of Irrigations 3 3 2 4 2 

Harvesting date Mid- May Mid- May Mid- May Mid- May Mid- May 

 

Table (7): Mean performance of studied characters in the 5 locations in combined across seasons 

(over genotypes, over seasons). 

 H.D G.F.P M.D GY GW/S S/m
2
 G/S 1000- kW 

Combined across seasons 

Nubaria 93.0  34.51  127.51  5.25   2.62   419.40   53.25   45.97  

Sahka 92.0  33.51  125.51  6.04   2.65   405.40   53.57   47.50  

Gimmeza 90.0  34.01  124.01  5.93   2.69   405.54   54.50   49.22  

Quntra Sharq 85.0  28.04  113.04  3.32   1.99   365.40   45.89   47.58  

Giza 87.5  34.01  121.51  5.03   2.59   389.40   53.64   46.96  
H.D = Days from sowing to heading.                      M.D = Days from sowing to physiological maturity. 

G.F.P = Days from heading to physiological maturity.     GY= Grain yield.   

G/S = Number of grains/spike.                                                   GW/S = Grain weight/spike.  

 S/m2 = Number of spikes/m2.                                      1000 –kW = 1000- kernel weight. 

 

Table ( 6): Pertinent mean squares (MS) due to various sources of variation of combined analysis across 

genotypes, seasons and locations. 

S.V d.f H.D M.D G.F.P GY 

Seasons (S) 1 1244.59** 897.610** 28.288
n.s

 378.121** 

Locations (L) 4 276.318** 287.244** 148.449** 395.224** 

S x L 4 312.218** 182.044** 30.663* 202.192** 

Genotyps (G) 13 47.725** 60.604** 12.480
n.s

 6.416** 

S x G 13 103.454** 46.502** 34.555** 5.784** 

L x G 52 136.932** 82.498** 22.268** 4.035** 

S x L x G 52 117.996** 91.257** 17.552
n.s

 3.241** 

S.V d.f GW/S G/S S/m
2
 1000- KW 

Seasons (S) 1 0.086
n.s

 22206.94* 36437.486
n.s

 2541.47** 

Locations (L) 4 1.280** 778.873* 9573.830* 254.840** 

S x L 4 0.925** 1625.746* 8678.944
n.s

 74.883n.s 

Genotyps (G) 13 1.969** 287.958** 1570.804* 303.883** 

S x G 13 0.099
n.s

 86.179
n.s

 911.496
n.s

 129.322** 

L x G 52 0.346* 151.789* 857.070* 148.169** 

S x L x G 52 0.436** 85.002
n.s

 953.538* 104.055** 
H.D = Days from sowing to heading.                      M.D = Days from sowing to physiological maturity. 

G.F.P = Days from heading to physiological maturity.     GY= Grain yield.   

G/S = Number of grain/spike.                                                   GW/S = Grain weight/spike.  

 S/m2 = Number of spikes/m2.                                     1000 –kW = 1000- kernel weight. 
* , **, ns indicate significant at 0.05 and 0.01 levels of probability and non-significant, respectively 
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Table ( 8): Mean performance of 14 genotypes, combined across seasons and locations. 

Genotypes H.D G.F.P M.D GY GW/S S/m
2
 G/S 1000- kW 

   Combined across seasons 

L1 88.50 36.00 124.50 4.86 2.67 440.00 53.40 46.42 

L2 83.60 33.70 117.30 5.96 3.13 465.60 63.10 53.53 

L3 82.60 30.90 113.50 6.56 3.16 469.60 60.90 53.26 

L4 90.00 34.60 124.60 4.84 2.52 364.00 49.10 47.42 

L5 84.10 40.70 124.80 4.10 2.17 362.80 46.80 45.45 

L6 99.00 25.40 124.40 3.96 1.93 362.80 45.00 44.11 

L7 102.00 24.60 126.60 4.70 2.14 288.00 40.60 40.57 

L8 100.00 22.30 122.30 5.06 2.20 370.00 47.40 45.47 

L9 100.50 25.60 126.10 4.38 2.21 376.40 46.00 44.30 

Giza 129 84.00 39.00 123.00 5.34 2.58 404.80 51.00 46.25 

Giza 130 84.00 38.50 122.50 4.74 2.49 392.40 55.70 46.29 

Giza 131 86.00 38.60 124.60 5.06 2.68 383.20 53.90 47.83 

Giza 135 85.10 38.20 123.30 5.79 2.03 405.20 57.30 48.50 

Giza 136 83.60 31.30 114.90 6.21 3.16 473.60 60.20 54.82 

Means 89.50 32.81 122.31 5.11 2.51 397.03 52.17 47.44 

L.S.D 5.05 ns 9.69 0.83 2.68 7.42 4.69 2.31 
H.D = Days from sowing to heading.                      M.D = Days from sowing to physiological maturity. 

G.F.P = Days from heading to physiological maturity.   GY= Grain yield.   

G/S = Number of grain / spike.                                GW/S = Grain weight/spike.  

 S/m2 = Number of spikes/m2.                           1000 –kW = 1000- kernel weight. 

 

 Table (9): Simple correlation coefficient, simple linear regression equation and Coefficient of 

determination among phenological traits and yield and its component in across season. 
Trait Planting to flowering flowering to maturity Planting to maturity 

Simple correlation coefficient 

GY - 0.567* 0.116 - 0.849** 

Grain weight/spike - 0.635* 0.214 - 0.810** 

Spikes/m
2
 - 0.691** 0.264 - 0.822** 

No. of grains/spike - 0.797** 0.410 - 0.804** 

1000 k/w - 0.711** 0.240 - 0.901** 

GY        R
2
  0.3212 0.0135 0.7208 

liner regression = - 0.0594 x + 10.424 = 0.0151 x + 4.6148 = - 0.1614 x + 24.855 

Grain W/S R
2
 0.4026 0.0460 0.6556 

liner regression = - 0.0359 x + 5.7164 = 0.015 x + 2.0091 = - 0.0831 x + 12.671 

Spikes/m
2
 R

2
 0.4768 0.0695 0.6760 

liner regression = - 4.7879x + 825.55 = 2.2673x + 322.32 = - 10.349x + 1662.8 

G/S R
2
 0.6352 0.1684 0.6463 

liner regression = - 0.7222x + 116.81 = 0.4614x + 36.969 = - 1.3224x + 213.92 

1000 k/w R
2
 0.5059 0.0577 0.8125 

liner regression = - 0.3816x + 81.594 = 0.1598x + 42.178      = - 0.8777x + 154.8 

 GY= Grain yield.          G/S = Number of grain /spike.        GW/S = Grain weight/spike.                    S/m2 = Number of spikes/m2.        

1000 –kW = 1000- kernel weight.              * , **, ns indicate significant at 0.05 and 0.01 levels of probability, respectively. 

 

where it produced the highest grain yield. Its 

grain yield was reduced by 11.6, 23.1, 71.6 and 

37.4% when it was grown at Sakha, Gimmeza, 

Quntra Sharq and Giza, respectively. Results 

also indicated that L8 genotype was more 

suitable to grow at Gimmeza location than other 

locations, where it produced the highest grain 

yield (6.71 t/ha) among other locations with 

valuable difference of 22.6, 8.5, 55.9 and 29.8% 

from its yield at Nubaria, Sakha, Quntra Sharq 

and Giza, respectively. Also, it was better to 

grow L4 at Nubaria location because it produced 

the highest grain yield among all the genotypes 

as well as its yield was reduced by 11.6, 23.1, 

71.5 and 37.3% when it was grown at Nubaria, 

Sakha, Quntra Sharq and Giza, respectively. 

From these  results it could be concluded that 

the superiority of L3, Giza 136 and L2 

genotypes under the conditions of all locations 

may be due to their highest number of spikes/m
2
 

(data not presented). This was also true in the 

combined data across location and seasons 

(Table 8). This means that these genotypes are 

more tolerant than others to any stress 

conditions affect the culm mortality percentage 

and/ or spikes bearing culms/m
2
.   
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Table (10): Effect of locations x genotypes interaction on grain yield t/ha (combined across 

seasons). 
Genotypes Nubaria Sakha Gimmeza Quntra Sharq Giza mean L.S.D. 5% 

L1 4.54 6.07 6.15 2.72 4.86 4.86 0.71 

L2 6.15 6.79 7.15 3.65 6.07 5.96 0.65 

L3 6.71 7.50 7.34 4.47 6.79 6.56 0.52 

L4 6.79 6.00 5.22 1.93 4.25 4.84 0.54 

L5 4.47 5.29 4.93 2.20 3.65 4.10 0.41 

L6 3.65 5.29 4.86 2.17 3.86 3.96 0.44 

L7 3.75 5.68 4.57 2.81 6.72 4.71 0.57 

L8 4.79 6.14 6.71 2.96 4.71 5.06 0.62 

L9 5.58 4.72 5.71 1.92 4.00 4.38 0.58 

Giza 129 5.96 6.15 5.71 4.25 4.64 5.34 0.31 

Giza 130 3.91 6.43 5.86 3.13 4.40 4.74 0.34 

Giza 131 5.00 5.50 6.00 4.27 4.54 5.06 0.39 

Giza 135 5.90 6.00 6.14 4.95 5.95 5.79 0.29 

Giza 136 6.25 6.93 6.72 5.07 6.07 6.21 0.27 

mean 5.24 6.03 5.93 3.32 5.03 5.11 ------- 

L.S.D. 5% 0.31 0.35 0.27 0.48 0.29 -------- ------- 

L.S.D. 5%   (S x L x G) 0.83      

 

 
From these results, it could be concluded 

that the most suitable genotypes for Nubaria 

location are L2, L3, L4 and Giza 136 while the 

most  suitable ones for Sakha and Gimmeza 

locations are L2, L3 and Giza 136. However, 

Giza 136, Giza 135 and L3 are the most suitable 

genotypes for Quntra Sharq location. 

Meanwhile, L2, L3, L7 and Giza 136 genotypes 

were superior at Giza location. This means that 

L3 genotype and Giza 136 cultivar had stable 

productivity under the conditions of these 

locations. Also L3 genotype is a promising line 

to release as a good variety in general and under 

high productive environments in particular. 

However, Giza 136 was stable and also adapted 

to less productive environments. Abdel–Raouf 

et. al. (2016) reported this conclusion through 

stability and adaptation parameters. Similar 

results were found by Al-Otayk (2010), El-

Ameen (2012) and Mohamed et al. (2013) and 

Lodhi et al. (2015). 
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ربعة  شر  ت يب  ورباى  م  الرةب  الةارب لأداء المحصول ومكوناته أ  

مواقع ف  مص   ف  خمس منزربشه  

 

شبد الفتاح احمد السبد* -شبد الةزيز قنديل أحمد  -محمد صب   شبد ال وؤف 
 

 احمد ماه  شطبه* -

 

 مصر -الجيزة  –جامعة القاهرة  –كلية الزراعة  –قسم المحاصيل 
* 

 مصر  –الجيزة  –مركز البحوث الزراعية  -معهد المحاصيل الحقلية -قسم بحوث الشعير

 

 ملخص

 .المناخيوة السواةدةيختلف أداء الشعير بين التراكيب الوراثية بسبب الاستجابة المختلفة من التركيب الووراث  للعوامول 

.   تحو  رورهف بيةيوة مختلفو كان الهدف من هذه الدراسة تحديود اضلول التراكيوب الوراثيوة مون ليوص المحصووا هم و اتو  

ه  2102/2104)ضو  موسومين ( النوباريوة  سوخا  الجميوزة  القن ورة ،ورل   الجيوزة)أجري  هذه الدراسة ض  خمسة مواقع 

سولالات  9تركيوب هراثوى منهوا  04عشواةية ضى ثلاث م ررات هقد توم اسوتخدا   ض  تصميم ق اعات كاملة( 2104/2102

أ،ارت النتاةج إلى هجود علاقوة سولبية همعنويوة  .ذه الستة صفوف  اصناف محلية هكلها من الشعير العارى ةمبشرة هخمس

مون الموسومين   كموا اه وح   ضوى كولاحصووا هم و اتو  مال بوين ه بين عدد الايا  لتى التزهير هعدد الايا  لتوى النلوج 

علووى قوويم للمحصوووا هم و اتوو    هعلووى أ  اع وو 021هجيووزة  022هكووذلا الصوونفين جيووزة  L3ه L2النتوواةج ان السوولالتين 

لمن قوة النوباريوة  ا  قلموأالاكثور ت كا و  021هالصونف جيوزة  L4ه  L3ه  L2ت  وء النتاةج ضقد اثبت  الدراسوة ان السولالا

اما ضوى القن ورة ،ورل ضقود تفوول كول . سخا هالجميزة ضى  تأقلما  الاكثر كا    021هالصنف جيزة  L3ه  L2بينما السلالتين 

 .ضى الجيزة  تأقلما  الاكثر  هى 021هجيزة  L7ه L3ه L2  كما كا   السلالات  L3هالسلالة  021هجيزة  022من جيزة 
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