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Introduction
About 70% of the world’s wheat is cultivated under rain-fed 

conditions1 and cause significant reduction in yield.2 The yield loss 
may reach up to 70% in different parts of the world. In Pakistan, 
wheat under rain-fed conditions is cultivated on more than 20% of 
the total wheat area mainly concentrated in Pothwar plateau where 
average farmer yield is about 1.5 t ha-1 which is 50% less than national 
average wheat yield. Wheat is the major staple food of Pakistan as 
well as of the world. The grain is directly or in directly used as human 
diet and its straw is used as an animal feed. In Pakistan, wheat was 
grown on 7m ha in irrigated areas with an average yield of 2566 kg ha-1 
(MINFAL, 2004-05). Optimum temperature range for better wheat 
growth falls between 15° and 25°C. Low wheat yield under tropical 
rain-fed conditions is generally associated with low soil moisture at 
planting and high temperature stress at reproductive growth stages 
of the crop. Wheat is grown all over the world for its high nutritious 
value. It is ranked among the top three most produced cereal crops 
in the world, along with corn and rice. Wheat grain is consumed in 
several ways in a number of industrial and commercial products. It is 
also a cheaper source of feed for livestock and poultry.3 About 93% of 
the food to feed the people of the world comes from plants, two-third 
of which is contributed by the cereals (wheat, maize, barley, sorghum, 
and millet). These cereals are the major source of calories and protein 
for the most of the world. About 80 % of the global cereal production 
comes from wheat, maize, and rice. Among the cereals, wheat is the 
largest. Of the two principal types of wheat, 90% of the world’s wheat 
is bread wheat, which accounts for 94% of the production.

Wheat is a major cereal grown in Pakistan. The technical name 
of wheat is “Triticum aestivum L” it is a self pollinated (95%), long 
day plant belonging to the family “poaceae” having genus “triticum”. 
It is a source of energy and proteins, 95% of the wheat grown today 
is of the hexaploid (2n=6×= 28) type used for pasta, macaronis and 

biscuits. Wheat production can be increased by development of high 
yielding wheat cultivars under different environmental conditions and 
selection for grain yield can be effective if sufficient genetic variation 
is present in the plant material. The grain yield is related to thousand 
grain weight and number of spikes per unit area. Moreover Dwivedi 
et al. found that number of tillers per plant exerted a substantial effect 
on grain yield, while Kumar et al. found high genetic advance for 
plant height, number of spikelet’s per spike and thousand seed weight 
in wheat. 

Wheat is grown under a wide range of environmental conditions 
in Pakistan and NWFP. Plant breeders aim to develop wheat cultivars 
that consistently have high yield in a variety of environments. Wheat 
cultivars are exposed to different soil types, soil fertility, moistures 
levels, temperatures and cultural practices. The adaptability of a 
variety is usually tested by the degree of its interaction with different 
environments. A variety or genotype is considered to be more 
adaptive or stable if it has a high mean yield with low degree of 
fluctuations in yielding ability grown over diverse climatic conditions 
the differentiate yield response of genotypes from one environment 
to another is called differentiate yield response of genotypes from 
one environment to another is called genotype x environment (GE) 
interaction. Some wheat cultivars are adapted to a broader range of 
environments while others have limited environmental adaption. The 
cultivars with consistence performance in different environments and 
locations are more stable in yield and others related of the economic 
importance.

Past research has shown that fluctuations in performance of the 
cultivars are due to plating time seeding rates, plant population 
hectares-1 , fertilizers rate, land preparation, weed management, water 
arrangement and mostly due to different environments. However, 
research should be conducted for development and improving the 
wheat cultivars for gaining more yieldshectare-1, quality throughout 
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Abstract

Field experiment entitled “Evaluation of wheat lines for yield and yield components 
under rain-fed conditions’’ was conducted in winter season 2015-2016 at Agriculture 
Research Farm of University of Haripur. Twenty wheat genotypes viz., advance line 
#1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18 and two check varieties viz., 
Pirsabak 2015, Aas-2011were evaluated in the field under rain-fed conditions under 
randomized complete block design using three replications. The data regarding number 
of productive tillers, plant height, days to 50% heading, spike length, number of grains 
spike-1, 1000 grain weight, biological yield and grain yield was recorded. The analysis 
of data revealed non-significant differences among the investigated wheat genotypes 
for plant height days to 50% heading. However, significant differences were found 
among the tested wheat genotypes for number of productive tillers, biological yield 
and grain yield. Over all line # 3, 7, 9 and 17 out yielded the local checks with regard 
to number of productive tillers, biological yield and grain yield. Therefore, potential 
exists among the investigated advance lines for their further evaluation in the field 
under rain-fed conditions for using them as breeding material for development of 
wheat cultivars for rain-fed areas of Pakistan.
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the world including Pakistan and especially in Khyber Pakhtunkhwa. 
Sustainable agricultural productivity might be achieved through 
a wise use of integrated nutrient management. It enhanced plant 
growth, water, and soil and land management. Integrated soil nutrient 
management increased the crop yield and insufficient amount of 
these nutrients. Integrated soil management has an implication 
on agricultural sustainability because it increases soil fertility and 
productivity. Farmyard manures have a high potential to boost up crop 
growth combined with chemical fertilizer.4 

The current research study was under taken to fulfill the following 
objectives:

Objectives
a) To compare the performance of different wheat genotypes 

under rain-fed conditions of Haripur.

b) To find out the best wheat genotype based on yield and yield 
components.

Materials and Methods
Field experiment entitled “Evaluation of wheat lines for yield 

and yield components under rain-fed conditions’’ was conducted in 
winter season 2015-2016 at Agriculture Research Farm of University 
of Haripur. The seed of 20 wheat genotypes was obtained from Cereal 
Research Institute Nowshera Pirsabak.

Crop husbandry practices

Twenty wheat genotypes including two checks viz., Pirsabak 2015, 
Aas-2011, Entry#1, 2, 3,4,5, 6,7, 8,9,10, 11,12,13, 14,15,16,17 and 18 
were sown on 20th November, 2015.Agriculture Farm of University, 
Pakistan using hand drill by seeding at 100kg ha-1. The experiment was 
laid out in randomized complete block design and replicated thrice. 
The plot size is kept (1.5×1.8 m2). A fertilizer doze of Nitrogen @ 
120Kg ha-1 Nitrogen as Urea, 90Kg ha-1 P2O5 as DAP and 60 Kg ha-1 

as potassium sulphate was applied at the time of sowing. Herbicide 
i.e. Buctril M (for broad leaf weeds) and Puma Super (for narrow leaf 
weeds) were used to control weeds in the research area.

Data recorded

Data on following parameters such as Plant height, days to 50% 
heading, length of spike, numbers of productive tillers, number of 
grains per spike, thousands grain weight, biological yield and grain 
yield which was recorded.

a) Days to 50% Heading: Days to 50% heading was recorded 
when approximately (50%) of heading occurred.

b) Plant Height (cm): At maturity Plant height of each lines 
or variety were recorded at 10 random places from each 
replication. 

c) Length of Spike (cm): At maturity spike length of each lines 
or variety were measured at 10 random places from each 
replication. 

d) Number of Productive Tillers m-2: Number of productive 
tillers of each lines or variety was counted.

e) Number of Grains/Spike (g): Number of grains per spike of 
each lines or variety was counted at 10 random places from 
each variety.

f) 1000 Grains Weight (g): After threshing 1000 seeds of each 

variety were weighed with an electrical balance.
g) Biological Yield (kgha-1): Each plot was harvested at the 

maturity and the whole bundle after sun drying for five days 
was weighed by a spring balance before threshing to measure 
the Biological yield.

h) Grain Yield (kgha-1): After harvesting the wheat crop then the 
yield of each plot was threshed by hand then the obtained yield 
was weighted by electrical balance.

Statistical analysis

Replicated data was subjected to analysis of variance using 
Statistic 8.1. Means were compared using Tuckey HSD test at 0.05 
probability level.

Results and discussion
Data collected for different morphological traits were analyzed 

using Statistic 8.1 computer software. The mean data are shown in 
Tables 1‒4. And ANOVA Tables for each parameter is given after of 
the each parameter.
Table 1 Mean values of 50% heading and plant height (cm)

Entry 50% heading Plant height (cm)

1 110.00 NS 85.833 NS

2 116 93.3

3 111.33 84.567

4 111 88.9

5 111.67 87.1

6 112.33 86.367

7 114 94.267

8 114.67 87.033

9 111 91.267

10 115.67 91.8

12 115 88.767

13 114 89.9

14 118.67 98.433

15 112.67 89.867

16 112.33 92.533

17 115.67 88.9

18 114 94.467

PS-2015 (local 
check)

112 86.233

Aas-2011 (local 
check) 112.67 92.033

LSD 10.193 15.292

CV (%) 2.91 5.5
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Table 2 Mean values for Length of Spike (cm) and Number of productive Tillers 
(m2)

Entry Spike length 
(cm)

Number of productive 
tillers(m2)

1 10.367 NS 218.06 D

2 11.333 228.50 CD

3 11.833 234.56 BCD

4 11.1 256.06 ABC

5 11.2 250.17 ABC

6 12.633 254.72 ABC

7 10.233 261.33 AB

8 11.8 262.56 AB

9 11.8 267.50 A

10 12.833 264.05 AB

12 12.233 252.34 ABC

13 11.8 259.06 AB

14 10.367 237.89 ABCD

15 12.533 243.17 ABCD

16 13.633 246.78 ABCD

17 10.067 264.11 AB

18 12.567 256.33 ABC

PS-2015 (local 
check)

11.7 240.94 ABCD

Aas-2201 (local 
check) 11.967 257.44 ABC

LSD 11.91 3.86

CV (%) 4.295 29.817

Table 3 Mean values for no of grains/Spike(gm) and biological yield(kg/ha)

Entry Grain per spike(gm) Biological 
yield(kg/ha)

1 60.700 NS 13611 NS

2 58.7 12211

3 56.8 12282

4 55.167 12878

5 59.233 14072

6 58.6 12223

7 63.667 14556

8 62.433 13808

9 60.733 14834

10 62.867 15122

12 60.767 13889

13 59.933 14056

14 57.633 14474

15 54.867 12892

16 60 13463

17 59.067 14111

Entry Grain per spike(gm) Biological 
yield(kg/ha)

18 64.367 14285

PS-2015 
(local check) 53.067 13041

Aas-2011 
(local check) 56.933 13644

LSD 7.91 10.11

CV (%) 14.473 4263.7

Table 4 Mean values for 1000 Grains Weight(gm) and Grain Yield(kg/ha)

Entry No. 1000 grain 
weight(gm) Grain yield(kg/ha)

1 42.667 NS 5077.8 ABC

2 42.667 4766.9 BC

3 40.333 4600.0 C

4 40.833 5211.1 ABC

5 40.167 5400.0 AB

6 42.667 4844.4 ABC

7 40 5566.7 A

8 38.667 5333.3 ABC

9 35 5544.4 AB

10 42.167 5100.0 ABC

12 41.167 4844.4 ABC

13 40 5122.2 ABC

14 46.333 4955.6 ABC

15 44.833 4855.6 ABC

16 41 5155.6 ABC

17 37.667 5600.0 A

18 39.667 5433.3 AB

PS-2015 (local 
check) 39.833 4813.3 ABC

Aas-2011 (local 
check) 42.333 5061.1 ABC

LSD 14.07 5.01

CV (%) 17.792 791.82

Days to 50 % heading

Statistical analysis of data showed significant differences for days 
to 50 % heading among wheat lines Table 1. The maximum days to 
50 % heading were recorded in line 14(110 days) and the minimum 
number were recorded in line 1 (118days). As a result of comparison 
of lines showed that the performance of line 14 better than all over 
lines. It takes minimum time to reach 50 % heading. The differences 
in days to 50% heading among different wheat lines might be due to 
their different genetic makeup. In a similar research investigation in 
wheat with different genotypes Amin et al.,5 obtained similar findings.

Plant height (cm)

Plant height was measured from soil surface to the base of the ear 
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head of main shoot at maturity stage. The analysis of variance indicated 
that plant height varied significantly in different wheat lines. Among 
wheat lines, the maximum plant height (94.467cm) was recorded in 
line 18, and minimum plant height (84.567cm) was recorded in line 
3. As a result of comparison of lines showed that the performance of 
line 18 better than all over lines. This indicates that line 18 proved to 
be the promising line of the future as regard to its height. These results 
are further supported by Yu6 who reported considerable variation in 
the plant height of different wheat lines when planted under rain-fed 
conditions. Biological diversity was observed in different wheat lines 
under rain-fed conditions by Ozgen.7 The result also confirm with 
Zubair et al.,8 Chaudry et al.9

Spike length (cm)

The spike length was influenced significantly and different lines of 
wheat varied markedly for spike length. The spike length (12.633cm) 
in line 6. The lowest spike length (10.233cm) was recorded in line 
7, these result are further supported by Voltas et al.,10 who found that 
tillering capacity and spike length were genetically influenced by 
the breeding material for development of wheat lines developed in 
different rain-fed conditions. The results agree with Walton11 Zubair 
et al.,8 Khan & Bajwa12 who reported the same results.

Number of productive tillers (m-2)

The result regarding productive tillers are presented in Table 
showed that all the varieties were significantly different for number 
of productive tillers per meter square. Analysis of the data revealed 
that higher productive tillers per meter square (267.50) were recorded 
in lines 9, while lower productive tiller per meter square (218.06) 
were recorded in line 1. The difference in productive tiller per m2 
might be due to differences in genetically make up, heavy rainfall and 
lodging. It was observed that line 9 was most promising wheat variety 
for cultivation under soil and climatic condition of Pakistan. These 
results are further supported by Piepho et al.13 who were of the opinion 
that the tillers m-2 is generally associated with genetic makeup of the 
parental material of different wheat lines. These researches have also 
reported varied response of varieties for the number of tillers m-2 in 
wheat. The mean data of productive tillers m-2 is shown in Table 2.

Number of grains spike-1

The varietal effect on grains spike-1 was significant and the results 
shown in Table 3 indicated that maximum grain spike-1(64.367grains) 
was recorded in line 18. While the minimum grains (54.867) spike-1 
was recorded in line 15. It was observed that line 18 performed better 
than all over lines tested in the experiment. But the differences in the 
lines are non-significant, when compare to each other.

Biological yield (kg ha-1)

Biological yield of wheat lines were statistically found significantly 
different. Analysis of data revealed that maximum biological yield 
(15122) was recorded in line 10 and minimum biological yield was 
recorded (12211) in line 2. The results indicate that line 10 performed 
better. These results are in accordance with the findings reported by 
Dahleen et al. who reported varied quantities of total biomass for lines 
developed in the diversified region.

1000 grains weight (g)

Statistical analysis showed highly significant difference for 1000 
grains weight among wheat lines shown in Table. 4. The maximum 

1000 grains weight was found in line 14 (46.333gm), while the 
minimum 1000 grains weight was recorded in line 9(35.000gm). 
The result indicates that line 14 performed better in soil and climatic 
condition of Pakistan.

Grain yield (kg ha-1)

Statistical analysis indicates significant differences for grain yield 
among wheat lines. The results showed maximum grain yield in line 
17(5600.0), followed by line 7(5566.7), line 9(5544.4) respectively. 
And the minimum grain yield (4600.0) was recorded in line 3. The 
result showed that the line 7 performed best in soil climatic condition 
of Pakistan. These results are agreement with those of Porfiri et al.13 
reported that the grain yield of wheat lines is mostly associated with 
the environmental conditions.14‒34

Conclusion 
It was concluded from the research investigation that line 3, 7, 

9 and 17 showed best performance by producing highest number of 
productive tillers, number of grains spike-1, and hence highest grain 
yield kg ha-1 under rain-fed conditions.

Recommendations
These lines possess great genetic potential for further evaluation in 

the field under different locations for development of wheat cultivars 
under rain-fed environment.
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