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ABSTRACT: This experiment was conducted in order to evaluate the yield and its components with 20 
wheat genotypes in a randomized complete block design with three replications in the Agriculture and 
Natural Resources Research Centre of Ardabil (Moghan) in 2012-2013. Six lines at a distance of 20 cm 
and a length of 6 meters was cultivated in each plot. Analysis of variance showed that significant 
differences were observed among genotypes for all traits except number of grains per spike. Data 
average comparison showed that the highest (3836) and lowest (2693) grain yield was related to 
genotypes 11 and 16. And genotypes 1, 2, 3, 7, 8, 9, 10, 11, 12, 14, 15, 19 and 20 was placed in class A 
and produced more grain yield. Data average comparison showed the highest grain weight per total 
plant accounted for genotype 8 with an average 10.40 g, while genotype 4 with an average 4.22 g had 
the lowest grain weight. It also showed that thousand grain weights (50.67 g) was related to genotype 19 
among the genotypes studied. And genotype 4 with an average of 43.67 g produced the lowest 
thousand grain weight. 

 
Keywords: bread wheat, yield, yield components 
 

INTRODUCTION 
 

 The cereal supply 70% of the people foods. Indeed, these plants are considered as the original base of human 
nutrition and survival (Emam, 2007). The wheat with scientific name Triticum aestivum is the first and most 
important cereal crop in the world (Arzani, 2004). Wheat bread comprises people staple food in many countries of 
the world. And about 70 % calories and 80% protein is supplied using its consumption (Khodabandeh, 1997 and 
Mir Abdolbaghy Kashani, 2002). Considering the population growth and the lack of food in the world today, 
evaluation of solutions which increase the production and optimal use of produced wheat is the important and 
significant issues (Gorbani et al, 2008). The main food of human in many countries is the wheat (Poursaleh, 1995; 
Khodabandeh, 1997). It makes up 15 to 18 percent of the food consumption and it is consumed in various forms 
(Tajbakhsh and Izadkhah Shishvan, 2008). Royo et al (2007) in a study in Spain in order to evaluate the yield 
increase of Spanish and Italian varieties introduced between 1945 and 2000 found that the process of increasing 
yield for Spanish and Italian varieties was respectively 0.36 and 0.44 percent per year. Royo et al (2006) observed 
that number of grains per square meter with increasing yield is increased with proportion 0.55% in the year. They 
concluded the number of plants per square meter, number of ear per plant and number of grain per spike are 
respectively responsible for 20, 29 and 51 percent of the increase in the number of grains per square meter (Royo 
et al, 2006). 
 The purpose of this experiment was the selection of new traits of grain yield in the new bread wheat 
genotypes. 
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MATERIALS AND METHODS 
 

 This experiment was conducted in order to evaluate the yield and its components with 20 wheat genotypes 
(genotypes pedigree in Table 1) in a randomized complete block design with three replications in the Agriculture 
and Natural Resources Research Centre of Ardabil (Moghan) in 2012-2013. Six lines at a distance of 20 cm and a 
length of 6 m was cultivated in each plot. The area of each plot 7.2 m² and harvest area was 6 m² with the 
elimination half meter from the beginning and end of the plot in order to remove edge effect. Planting was done in 
the late 2012 and conventional irrigation twice in autumn and three times in spring. Fertilizer amount according to 
the laboratory analysis results in the research of soil and water and phosphorus fertilizer from the source of 
ammonium phosphate used in the form of basic and urea nitrogen was used twice in basic. Also broad-and narrow-
leaf weeds were killed using Tapik and Granstar pesticides and hand weeding. Traits included the number of 
spikelet, number of grain per spike, grain weight per spike, total plant weight, 1000 seed weight, seed weight per 
total plant, grain yield, chaff weight and harvest index. Harvest index was calculated using the following equation:  
 
Harvest index= (Economic yield) / (Biological yield or biomass) ×100 
 
 After ensuring normal distribution of data, for data analysis, the statistical methods such as analysis of variance 
and mean comparison of genotypes was done using Duncan test at 5% level. Software MSTAT-C was used to 
perform statistical analysis. 
 

Table 1. Pedigree and characteristics of 20 bread wheat genotypes 
Plot no . Plot no . 

PARENTAGE 
90-91 89-90 

N-90-1 CHECK  GORGAN 
N-90-2 N-85-5  GORGAN 
N-90-3 4(ARWYT) PFAU/NING8201/4/BLOUDAN/3/BB/7C*2/Y50E/KAL*3/5/SHIROUDI GORGAN 
N-90-4 7 PFAU/ SHANGHAI #3//BAU/MILAN/3/TAJAN GORGAN 
N-90-5 8 VORONA/CNO79//KAUZ/3/ SHANGHAI #3/4/BAU/MILAN/5/TAJAN 29ESWYT 
N-90-6 10 VORONA/CNO79//KAUZ/3/ SHANGHAI #3/4/BAU/MILAN/5/TAJAN 16HRWYT 
N-90-7 16 OASIS/SKAUZ//4*BCN/3/2*PASTOR 29ESWYT 
N-90-8 19 ALTAR 84 /AE.SQUARROSA (221)//3*BORL95/3/URES/JUN/KAUZ/4/WBLL1 16HRWYT 
N-90-9 25 CNDO/R143//ENTE/MEXI_2/3AEGILOPS SQUARROSA (TAUS)/4/WEAVER/5/2 4EBWYT 
N-90-10 27 SW89.5277/BORL95//SKAUZ/3/PRL/2*PASTOR/4/HEILO 4EBWYT 
N-90-11 28 KA/NAC/SERI/RAYON 41IBWSN 
N-90-12 30 BABAX/LR42//BABAX*2/3/VIVITSI 41IBWSN 
N-90-13 31 PRL/SARA//TSI/VEE#5/3/FINSI 19HRWSN 
N-90-14 32 SHAAN 229/3/SHA3/SERI//G.C.W 1/SERI 19HRWSN 
N-90-15 33 MON/ALD//BOW 19HRWSN 

N-90-16 34 NESSER/FRTL/5/ND/VG9144//KAL/BB/3/YACO/4/CHIL/6/ER2000 19HRWSN 

N-90-17 35 NG8675METSO 19HRWSN 
N-90-18 36 SHA3/SERI//G.C.W 1/SERI/3/SHA3/SERI//YANG87-142 19HRWSN 
N-90-19 38 ALTAR 84/AE.SQUARROSA (221)//3*BORL95/3/URES/JUN//KAUZ/4/WBLL1 19HRWSN 
N-90-20 40 BABAX/LR42//BABAX*2/3/TUKURU 19HRWSN 

 
RESULTS AND DISCUSSION 

 
 Analysis of variance showed significant differences were observed among genotypes in terms the number of 
spikelet, harvest index, grain yield and grains weight per spike at 1% level and in terms of 1000 grain weight, chaff 
weight, grain weight per total plant and total plant weight at the 5% level. In case there was no significant difference 
among genotypes for grain number per spike (Table 2). 
 Jafarzadeh (2009) reported significant difference among 25 genotypes evaluating the different characteristics 
such as the number of days to heading, plant height, time to maturity, number of grains per spike, fertile tillers per 
plant, harvest index, seed weight and seed yield at 1% level. 
 Amini (2003) reported significant difference among studied genotypes evaluating the analysis of variance for 
number of days to heading, plant height, time to maturity, number of grains per spike, seed weight and seed yield 
at 1% level. Data average comparison (Table 3) showed the maximum number of spikelet was related to 
genotypes 2, 17 and 20 respectively with (19.53, 19.60 and 19.53 g). Also genotypes 3, 8, 9, 11, 16 and 19 
followed by genotypes 2, 17 and 20. And the lowest number of spikelet was related to genotype 4 with an average 
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16. Genotypes 2 and 20 accounted for the highest number of grains per spike, while the lowest number of grains 
per spike without statistical significant differences was related to genotypes 4, 14, 16 and 18. The results showed 
the highest grains weight per spike was related to genotypes 8 and 20 (respectively 3.23 and 3.26 g). But genotype 
4 had the lowest with 1.77 g. Also, genotypes 1, 2, 3, 5, 7, 9, 10, 11, 12, 13, 14, 17 and 19 were placed after 
genotypes 8 and 20 without statistical significant difference. Genotypes 2 and 8 with the averages of 23.98 and 
24.26 g had the highest value in terms of total plant weight and located in Class A. In contrast, genotype 4 with an 
average 10.23 had the lowest total plant weight. Data average comparison showed that the highest 1000 grain 
weight (50.67 g) was obtained from genotypes19 and genotype 4 with an average of 43.67 g produced the 
minimum 1000 grain weight. Also results showed genotypes 8 with an average of 10.40 g among other genotypes 
had the highest seed weight per total plant. While the lowest seed weight per total plant (4.22 g) was obtained from 
the genotype 4. According to data average comparison, the highest (3836) and lowest (2693) grain yield was 
obtained from the genotypes 11 and 16. Also results showed that the genotypes 1, 2, 3, 7, 8, 9, 10, 12, 14, 15, 19 
and 20 placed in class A along with genotype 11 and were not different in terms grain yields. Results showed the 
highest chaff weight produced (Mean 14.77 g) belonged to genotype 2. The least chaff weight was related to 
genotype 4 with an average of 6.02 g. Also data average comparison showed the highest harvest index was 
related to genotype 20 (85.56%), although it showed no significant difference with genotypes 4, 6, 7, 8, 10, 12, 17 
and 19 in terms of these traits. In case, genotype 16 with an average of 54.69 percent had the lowest harvest index 
(Table 3). 
 

Table 2. Analysis of variance for the evaluated traits  in 20 bread wheat genotypes 
Mean square 

df S.O.V. 
1000 
seed 
weight 

Grain yield 
Harvest 
index 

Total 
plant 
weight 

Seed 
weight per 
total plant 

Chaff 
weight 

Grain 
weight per 
spike 

Number of 
grain per 
spike 

Number 
of 
spikelet 

2.22 67270.72 437.54 34.29 1.29 21.39 0.11 17.70 2.11 3 Replication 
10.28

*
 258630.56

**
 202.18

**
 34.82

*
 6.36

*
 12.81

*
 0.48

**
 88.47

ns
 3.55

**
 14 Treatment (genotype)  

5.94 96863.96 69.07 18.41 3.49 7.51 0.18 55.16 0.86 42 Error 

5.26 9.42 11.97 23.14 24.66 24.91 16.44 13.43 5.21 - CV% 

* and **: Significant at p < 0.05 and < 0.01, respectively. 

 
Table 3. Comparison of Means of traits in 20 bread wheat genotypes 

Characters  

G
e
n

o
ty

p
e
 

1000 seed 
weight 

Number of 
spikelet 

Number of 
grain per 
spike 

Grain weight 
per spike 
(gr) 

Chaff 
weight (gr) 

Seed 
weight per 
total plant 
(gr) 

Total plant 
weight (gr) 

Harvest 
index (%) 

Grain 
yield 

44.67 b 17.53 b-c 56.20 ab 2.52 a-d 11.18 a-d 7.19 a-d  17.39 a-d 64.76 c-f 3276 a-e  1 
44.33 b 19.53 a 62.47 a 3.02 ab 14.77 a 9.41 ab 23.98 a 64.84 c-f 3494 a-d  2 
45.67 b 19.13 ab 60.13 ab 2.76 abc 12.40 abc 8.58 ab 20.98 abc 69.11 b-f 3245 a-e  3 
43.67 b 16.00 e 46.60 b 1.77 d 6.02 d 4.22 d 10.23 d 70.10 a-f 2915 de  4 
44.33 b 17.53 b-e 53.60 ab 2.43 a-d 10.59 a-d 7.06 a-d 17.53 a-d 67.04 c-f 2930 de  5 
47.33 ab 17.27 cde 52.40 ab 2.29 bcd 11.13 a-d 7.93 abc 18.47 a-d 74.54 a-d 3005 cde  6 
46.00 ab 16.60 de 59.67 ab 2.91 ab 9.41 a-d 7.90 abc 17.32 a-d 84.33 ab 3505 a-d  7 
48.33 ab 18.13 a-d 61.33 ab 3.23 a 13.86 ab 10.40 a 24.26 a 74.96 a-d  3644 ab  8 
48.33 ab 17.87 b-e 55.47 ab 2.87 ab 13.56 ab 8.62 ab 22.18 ab 64.62 c-f  3380 a-d  9 
48.33 ab 17.53 b-e 56.47 ab 2.66 abc 8.09 cd 6.52 bcd 14.62 bcd 79.90 abc  3307 a-d  10 
44.33 ab 18.13 a-d 58.13 ab 2.52 a-d 11.55 abc 7.38 a-d 18.93 abc 63.21def  3836 a  11 
47.00 ab 16.73 de 56.60 ab 2.83 ab 10.16 a-d 7.15 a-d 17.65 ad 71.50 a-e  3576 abc  12 
45.67 b 16.67 de 53.80 ab 2.43 a-d 10.74 a-d 7.25 a-d 17.99 a-d 66.77 c-f  3116 b-e  13 
47.33 ab 16.93 de 47.13 b 2.51 a-d 13.96 ab 8.31 abc 22.28 ab 60.40 def  3366 a-d  14 
45.67 b 17.07 de 51.93 ab 2.22 bcd 10.45 a-d 7.10 a-d 15.55 a-d 67.74 c-f  3595 abc  15 
45.67 b 18.93 abc 47.47 b 1.98 cd 9.05 bcd 4.83 cd 13.06 cd 54.69 f  3692 e  16 
46.67 ab 19.60 a 60.40 ab 2.75 abc 10.67 a-d 7.61 a-d 18.88 abc 72.64 a-e  3214 b-e  17 
48.33 ab 16.80 de 47.60 b 1.98 cd 10.70 a-d 6.39 bcd 18.24 a-d 56.68 ef  2995 cde  18 
50.67 a 18.07 a-d 53.40 ab 2.66 abc 10.70 a-d 8.05 abc 18.77 abc 75.35 a-d  3610 abc 19 
44.33 b 19.53 a 65.33 a 3.26 a 11.03 a-d 9.48 ab 20.60 abc 85.56 a 3352 a-d 20 

Differences between averages of each column which have common characters are not significant at probability level of 5%. 

 
CONCLUSION 

 
 According to the results, all traits showed significant difference except the number of grains per ear among 
different wheat genotypes indicating the existence of genetic variation among genotypes of bread wheat. Also 
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results showed that the genotypes 1, 2, 3, 7, 8, 9, 10, 11, 12, 14, 15, 19 and 20 placed in class A and produced 
more grain yield. 
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