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Introduction

Wheat (Triticum aestivum L) belongs to poaceae family, 
tribe hardene and genus triticum. In Pakistan it is called kanak 
(punjabi), ghanum (pushto), and gandum (urdu). Wheat is an 
annual, self pollinated and photo periodically long day plant. 
Wheat has four main parts including root, stem, leaves and 
inflorescence (spike). Wheat three groups diploids had 14(n=7), 
tetraploids had 28(n=14) and the hexaploids had 42(n=21) 
chromosomes. Wheat grain contains all essential nutrients;  
kernel contains about 12 percent water, including carbohydrates  

(60-80% mainly as starch), proteins (8-15%) containing 
adequate amounts of all essential amino acids (except lysine, 
tryptophan and methionine), fats (1.5-2%), wheat is adapted to 
temperate regions from 30-60 °N and 27-40 ºS latitudes.

Wheat is most important cereal crop for the majority of 
world’s populations. It is the most important staple food of about 
two million people (36% of the world population) today wheat is 
grown all over the world, with different varieties sown according 
to the various climates the greatest portion of the wheat flour 
produced is used for bread making. Winter and spring wheat’s 
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Abstract

Development of new lines in wheat and its evaluation under different planting dates is pre requisites for enhancing productivity on 
sustainable basis. An experiment was conducted at Cereal Crops Research Institute, Pirsabaq, Now shera Pakistan during 2013-14. The study was 
carried out to evaluate six wheat advanced lines (PR-103, PR-105, PR-106, PR-107, PR-108 and PR-109) on different planting dates (Oct. 25th, 
Nov. 5th, Nov. 15th, Nov. 25th, Dec. 5th and Dec.15th) to identify the most suitable planting time and judge their performance under late sowing in 
the central agro-ecological zone of Khyber Pukhtunkhwa (KP), Pakistan. The experiment was laid out in randomized complete block design with 
split-plot arrangement replicated thrice. Sowing dates effect was studied in main-plots and wheat advance lines in sub-plots. Data were recorded 
on days to heading, days to maturity, canopy temperature, chlorophyll content, plant height, spike length, spike lets spike-1, grains spike-1, lodging 
score (%), 1000-kernel weight, grain yield, biological yield and harvest index. Highly significant differences were found among planting dates. 
Days to heading, days to maturity, canopy temperature, chlorophyll content, plant height and spike length of various wheat advance lines were 
decreased to 17.6, 19, 11.1, 11.5 15 and 5% respectively when the sowing time was delayed from Oct. 25th to Dec. 15th. Spikelets spike-1, grains 
spike-1, 1000-grain weight, biomass yield, grain yield and harvest index of various wheat advance lines were also decreased to 7.5, 16, 26.7, 47.7, 
35.2 and 19.2% respectively when sowing was delayed from Oct. 25th to Dec. 15th, while lodging score% were maximum on Nov. 5th and zero on 
Dec. 5th. Grain yield losses of 3.6, 9.9, 12.4, 19.4 and 35.2% were recorded on respective sowing dates and the percent yield losses were increased 
as sowing delayed from Oct. 25th till Dec. 15th. Significant differences were found among various wheat advance lines on days to heading, spike 
length, spike lets spike-1, grains spike-1, plant height, lodging score (%), 1000-kernel weight, biological yield while flag leaf area, days to maturity, 
canopy temperature, and chlorophyll content were not significantly affected. The interactive effects among various wheat advance lines and 
different sowing dates were not significant except spike lets spike-1. Among various wheat advance lines PR-107 produced higher grain yield 
(4803kg ha-1) followed by PR-106 and PR-103 while minimum grain yield (3847kg ha-1) were observed for PR-109 at all sowing dates. Among 
various sowing dates, Oct. 25th sown crop resulted statistically maximum grain yield (5196kg ha-1) followed by Nov. 05th sown crop (5008kg ha-

1) against minimum grain yield (3366kg ha-1) of Dec. 15th sown crops. Average performance of wheat advance lines PR-107 and PR-103 on Oct. 
25th and Nov. 5th sowing dates, were recorded (5537kg ha-1) and (5287kg ha-1) respectively. Greater average yield of PR-106 (5373kg ha-1) were 
recorded on Nov. 15th and Nov. 25th sowing dates. Thus, these results indicates that wheat advance lines should be sown on optimum sowing time 
Oct 25th and Nov. 05th for producing maximum grain yield in the central agro-ecological zone of Khyber Pukhtunkhwa (KP).
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are the two major types of the crop, with the severity of the 
winter determining whether a winter or spring type is cultivated.

  It is important food crop of Pakistan grown during the winter 
season. It is being eaten through out the country daily three times. 
Wheat crop occupies a central position in forming agricultural 
policies and dominates all crops in acreage and production. 
Demand for wheat in the country is increasing day by day. The 
greatest demand for wheat in the coming years will have to be 
met by increasing devotion of land to wheat and or increasing 
yield per unit area. In 2012-13, wheat grown in Pakistan on an 
area of 8693 thousand hectare with total production of 24231 
thousand tons, making an average yield of 2786kg per hectare 
(Pakistan economic survey 2012-13).

Low yield of wheat in Khyber Pakhtunkhwa and Pakistan 
as a whole is attributed to various factors such as planting 
date is one of the major factors which determine the ability of 
the crop to stand against different environmental conditions 
(air, temperature and humidity). Appropriate sowing date is 
important to have the crop in the field, when environmental 
conditions are conducive for growth and development. Variation 
in weather conditions among and within seasons is one of 
the most important constraints affecting yield potential [1]. 
Therefore one of the requirements for obtaining high yield is the 
choice of the suitable sowing date due to variations in weather 
conditions among seasons and developing new high yielding 
cultivars and by adopting proper sowing date. One of the most 
important factors influencing the wheat yield is sowing time. 
Many researchers have carried out some studies on sowing times 
of wheat and found different results [2,3].

Wheat is sown in winter and it has its own definite 
requirements for temperature and light for emergence, growth 
and flowering [4]. Early sowing always produces higher yield 
than late sowing. Early sown wheat had higher grain yield Qamar 
et al. [5]. The detrimental effect of delayed sowing on grain yield 
was maximum with reduction in 1000-kernel weight [5,6].

 Delayed sowing also significantly reduced test weight [7]. 
High temperature and desiccating winds during the month 
of April might cause forced maturity of late sown wheat, thus 
resulting in reduction of test weight [8]. Higher grain crude 
protein content but lower grain sizes were obtained with 
delayed sowing [9]. High temperature in the post anthesis period 
of late sown wheat shortened the grain filling period resulting 
in a smaller endosperm, lower grain weight and increased 
protein content [10]. Subhan et al. [11] and Qasim et al. [12] 
concluded that crop planted on November 15, produced higher 
grain yield as compared to late and early planting. However, mid-
season sowing of winter wheat for any locality is usually most 
favourable. When optimum condition was provided by the wheat 
cultivar, grain filling period was higher as compared to late sown 
condition under high temperature stress at maturity.

Cereal Crops Research Institute (CCRI), Pirsabak Nowshera 
(KPK) Pakistan has the mandate to produce wheat varieties 

suitable for normal and late planting in rainfed and irrigated 
areas of the province. Every year, the promising lines are tested in 
a sowing dates trial to record their yield performance in various 
sowing dates and later on make recommendations for these 
prospective wheat varieties for normal and/or late planting in 
various parts of KP. The present project is therefore, designed 
with the objectives to find out the performance of different 
wheat (Triticum aestivem L.) advance lines (PR-103, PR-105, PR-
106, PR-107, PR-108 and PR-109) for agronomic traits and grain 
yield under different sowing dates (Oct. 25th, Nov. 5th, Nov. 15th, 
Nov. 25th, Dec. 5th and Dec.15th).

Materials and Methods

The experiment was conducted at Cereal Crops Research 
Institute, Pirsabak Nowshera, Khyber Pakhtunkhwa, Pakistan 
during 2013-14. The experimental site located at 32 °N 
Latitude, 74 °E Longitude and 288m Altitude. The soil type of 
experimental site was sandy loam having a pH range from 7 to 8. 
Six newly developed wheat advance lines (PR-103, PR-105, PR-
106, PR-107, PR-108 and PR-109) were planted on six different 
sowing dates (Oct. 25th, Nov. 5th, Nov. 15th, Nov. 25th, Dec. 5th and 
Dec. 15th) in a randomized complete block design with split plot 
arrangement repeated thrice. Each entry was grown in six rows of 
five meters long with row to row distance of 30cm. Plot area was 
9m2. Uniform seed rate of 100kg per hectare was used. Planting 
was done with hand hoe. Fertilizer was applied at the ratio of 
120:60kg per hectare of N:P in the form of Urea and Single Super 
Phosphate (SSP). SSP was applied as basal dose at the time of 
sowing while urea was applied in split doses; half at the time of 
sowing and half with first irrigation. All other recommended and 
standard agronomic practices were kept normal and uniform for 
all the experimental units in order to reduce experimental error. 
Data were recorded from central four rows in each subplot.

Statistical Analysis

Data were analyzed statistically with the statistical package 
MSTAT-C (Knowledge Dynamics Corporation, USA). The ANOVA 
test was used to determine significant (p≤0.01 or p≤0.05) 
treatment effect. LSD test was also applied for the significance of 
treatment differences.

Results and Discussion

Days to 50% heading

Mean results (Table 1) showed that significant differences 
for days to 50% heading of various wheat advance lines sown 
at different dates. Maximum number of days to 50% heading 
(130 days) were recorded for Oct. 25th sown crop. Days to 50% 
heading decreased gradually (107 days) as sowing was delayed 
from Oct. 25th till Dec. 15th. Similar finding were also reported 
by Khan et al. [14] stated that growing crops at different sowing 
dates pass through each development stage under different 
environmental conditions. There was no significant difference 
of days to 50% heading among wheat lines except PR-109, took 
minimum days to heading as compared to PR-107 and PR-106. 
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However, as the time passed, differences between wheat advance 
lines became prominent. Minimum number of days (107, 107 
and 108 days) was recorded for wheat lines PR- 103, PR-105 
and PR-106 showing decrease 18.3, 17 and 19.4% respectively 
while PR-107, PR-108 and PR-109 took 108, 106 and 105 days, 

showing decrease 19, 15.8 and 16% respectively in days to 50% 
heading, when wheat lines were sown on Oct. 25th as compared 
to Dec. 15th (Table 1). Wheat is sown in winter and it has its own 
definite requirements for temperature and light for emergence, 
growth and days to 50% heading.

Table 1: Mean values for days to 50% heading of newly developed wheat advance lines planted on different sowing dates evaluated at CCRI 
Pirsabak during 2013-2014.

Sowing Dates

Wheat Lines Oct. 25 Nov. 5 Nov. 15 Nov. 25 Dec. 5 Dec.15 Mean

PR-103 131ab 131ab 122d-h 119h-k 114i-m 107p 121b

PR-105 129bc 130bc 122e-h 117i-l 116k-m 107p 120bc

PR-106 134a 132ab 124d-g 120g-j 113mn 108op 122a

PR-107 134a 133a 125d-f 121g-i 114l-m 108op 123a

PR-108 126cd 131ab 121f-h 117j-m 114i-m 106p 119c

PR-109 125de 124d-g 117j-m 116k-m 111no 105p 116d

Mean 130a 130a 122b 118c 114d 107e

Means in the same category following by different letters are significantly different from each other at 5% level of probability. LSD (sowing dates): 
1.96 LSD (wheat advance lines): 1.40 LSD (sowing dates x wheat advance lines): 3.43.

Days to physiological maturity
Table 2: Mean values for days to physiological maturity of developed wheat advance lines planted on different sowing dates evaluated at CCRI 
Pirsabak during 2013-2014.

Sowing Dates

Wheat Lines Nov. 25 Nov. 5 Nov. 15 Nov. 25 Dec. 5 Dec.15 Mean

PR-103 175a 171d-e 166fg 159hi 149j 142k 160.3ab

PR-105 174a-c 172b-e 167f 159hi 149j 140kl 160.3ab

PR-106 174a-c 172c-e 166fg 158i 149j 141kl 160.1ab

PR-107 175ab 174a-c 164g 160h 149j 142k 160.7a

PR-108 172c-e 171e 167f 159hi 148j 140kl 159.6b

PR-109 174a-c 172c-e 167f 158hi 149j 139l 159.9ab

Mean 174a 172b 166c 159d 149e 141f

Means in the same category following by different letters are significantly different from each other at 5% level of probability. LSD (sowing dates): 
1.05 LSD (wheat advance lines): 0.97 LSD (sowing dates x wheat advance lines): 2.38.

Mean results (Table 2) revealed that significant affect on days 
to physiological maturity of various wheat advance lines sown at 
different dates. Maximum number of days to maturity (174 days) 
was recorded for Oct. 25th sown crop. Days to maturity decreased 
(141 days) gradually as sowing was delayed till Dec. 5th. Subhan 
et al. [15] also reported decrease in days to maturity due to delay 
in sowing in the central agro-ecological zone of KP Pakistan. 
There was no significant difference of days to physiological 
maturity among various wheat advance lines. However, as the 
time passed, differences between wheat advance lines became 
prominent. Minimum number of days 142, 140 and 141 were 
recorded for wheat lines PR-103, PR-105, and PR-106 showing 
decrease 18.8, 19.5 and 18.9% respectively while PR-107, PR-
108 and PR-109 were recorded 142, 140 and 139 days showing 

decrease 18.8, 18.6 and 19.4% respectively in days to maturity, 
when wheat lines were sown on Oct. 25th as compared to Dec. 
15th (Table 2). Such wheat lines, if high yielding, are the most 
suitable for KP zone.

Canopy temperature at post anthesis stage (°C)

Mean results (Table 3) revealed that significant affect on 
canopy temperature at post anthesis stage of various wheat 
advance lines sown at different dates. Maximum canopy 
temperature at post anthesis stage (24.4 °C) was recorded 
for Dec. 15th sown crop while minimum (21 °C) was recorded 
for Nov. 5th sown crop. There was no significant difference of 
canopy temperature at post anthesis stage among various wheat 
advance lines. Differences between wheat advance lines became 
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prominent with passage of time. Mean canopy temperature (21.4 
°C) at post anthesis stage was recorded for Oct. sown crop in 
wheat lines PR-103, PR-105, and PR-106 showing increase 11.4, 

11.2 and 10% respectively while (21.4 °C) was recorded for PR-
107, PR-108 and PR-109 showing increase 11.6, 11.3 and 11.1% 
respectively over Dec. 15th sown crop.

Table 3: Mean values for canopy temperature (°C) at post anthesis stage of newly developed wheat advance lines planted on different sowing 
dates evaluated at CCRI Pirsabak during 2013-2014.

Sowing Dates

Wheat Lines Oct. 25 Nov. 5 Nov. 15 Nov. 25 Dec. 5 Dec.15 Mean

PR-103 21.6e-i 21.3f-j 21.0h-j 22.3d-h 24.4a 24.4a 22.5a

PR-105 21.4f-j 21.1h-j 22.2d-h 22.4d-h 24.4a 24.8a 22.7a

PR-106 21.2f-j 20.1j 21.8e-i 23.4a-d 24.1ab 24.2ab 22.5a

PR-107 21.8e-i 21.0h-j 22.5d-g 22.6c-f 24.0a-c 24.5a 22.8a

PR-108 21.4f-j 20.7i-j 21.7e-i 21.4f-j 24.3a 24.1ab 22.3a

PR-109 21.2f-j 21.8e-i 21.1h-j 22.9b-e 23.5a-d 24.5a 22.5a

Mean 21.4cd 21.0d 21.7c 22.5b 24.1a 24.4a

Means in the same category following by different letters are significantly different from each other at 5% level of probability. LSD (sowing dates): 
0.67 LSD (wheat advance lines): 0.57 LSD (sowing dates x wheat advance lines): 1.41.

Chlorophyll content at post anthesis stage (mg)
Table 4: Mean values for chlorophyll content (mg) at post anthesis stage of newly developed wheat advance lines planted on different sowing 
dates evaluated at CCRI Pirsabak during 2013-2014.

Sowing Dates

Wheat Lines Oct. 25 Nov. 5 Nov. 15 Nov. 25 Dec. 5 Dec.15 Mean

PR-103 44.5a-e 43.9a-f 46.2ab 41.9a-g 42.7a-g 37.7g 42.8a

PR-105 42.6a-g 43.5a-g 42.6a-g 41.4a-g 41.3a-g 39.5d-g 41.7a

PR-106 47.2a 44.1a-f 41.4a-g 40.3b-g 44.5a-e 38.1fg 42.6a

PR-107 44.9a-d 43.2a-g 40.9b-g 41.0b-g 42.6a-g 38.2fg 41.1a

PR-108 43.4-ag 44.0a-f 41.6a-g 41.2a-g 40.7b-g 40.1b-g 41.8a

PR-109 45.1a-c 38.5e-g 39.4e-g 43.1a-g 40.4b-g 42.8a-g 41.5a

Mean 44.6a 42.8ab 42.0b 41.5b 42.1b 39.0c

Means in the same category following by different letters are significantly different from each other at 5% level of probability. LSD (sowing dates): 
1.77 LSD (wheat advance lines): 2.59 LSD (sowing dates x wheat advance lines): 6.12.

After computing mean results (Table 4) significant affect on 
chlorophyll content at post anthesis of various wheat advance 
lines sown at different dates. Maximum chlorophyll content at 
post anthesis stage (44.6mg) was recorded for Oct. 25th sown 
crop and minimum chlorophyll content (39mg) was recorded 
for Dec. 15th sown crop. There was no significant difference of 
chlorophyll content at post anthesis stage among various wheat 
advance lines. Differences between wheat advance lines became 
prominent with passage of time. Chlorophyll content 44.5, 42.6 
and 47.2mg at post anthesis stage was recorded for Oct. sown 
crop in wheat lines PR- 103, PR-105 and PR-106 showing 15.2, 
7.2 and 18.2% decrease respectively while 44.9, 43.4 and 45.1 
mg was recorded for PR-107, PR-108 and PR-109 showing 14.9, 
7.6 and 5% decrease respectively over Dec. 15th sown crop.

Flag Leaf Area (Cm2)

Mean results (Table 5) showed that flag leaf area was 
significantly decreased as planting delay. There were also 
significant differences among wheat lines for flag leaf area. 
Maximum flag leaf area (39.9cm2) was recorded for Nov. 5th 
sown crop across all sowing dates, while significantly minimum 
flag leaf area (30cm) was recorded for Dec. 15th sown crop due 
delayed planting. Maximum flag leaf area (37.3cm2) was recorded 
for wheat line PR-108 while minimum flag leaf area (33.8cm) 
was recorded for PR-107 at all sowing date. Flag leaf area was 
decreased from 9 to 20% respectively when planting delayed 
from Oct. 25th to Dec 15th. Elevation in temperature accelerates 
plant development while declined growth rate showed decline 
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in leaf size and spike size which ultimately resulted in low yield 
[16]. The significant interaction between genotype and sowing 

dates shows the sensitivity of different genotypes to photoperiod 
and temperature differently for flag leaf area.

Table 5: Mean values for flag leaf area (cm2) of newly developed wheat advance lines planted on different sowing dates evaluated at CCRI 
Pirsabak during 2013 -14.

Sowing Dates

Wheat Lines Oct. 25 Nov. 5 Nov. 15 Nov. 25 Dec. 5 Dec.15 Mean

PR103 39.5a-c 39.4a-d 35.2b-h 34.1c-j 30.2h-k 30.4h-k 34.8b

PR105 37.9a-e 39.3a-d 41.0a 36.5a-g 32.3f-k 28.6jk 35.9ab

PR106 33.9d-k 39.0a-d 34.1c-j 34.8b-i 30.0h-k 30.8h-k 33.8b

PR107 35.3b-h 41.2a 37.0a-g 37.5a-f 29.4i-k 30.2h-k 35.1ab

PR108 40.0ab 41.3a 41.2a 39.1a-d 30.8h-k 31.4g-k 37.3a

PR109 34.7b-i 38.8a-d 39.0a-d 35.2b-h 32.8e-k 28.k 34.8b

Mean 36.9b 39.9a 37.9ab 36.2b 30.9c 30.0c

Means in the same category following by different letters are significantly different from each other at 5% level of probability. LSD (sowing dates): 
2.60 LSD (wheat advance lines): 2.22 LSD (sowing dates x wheat advance lines): 5.44.

Spike Length (Cm)
Table 6: Mean values for spike length (cm) of newly developed wheat advance lines planted on different sowing dates evaluated at CCRI 
Pirsabak during 2013-2014.

Sowing Dates

Wheat Lines Oct. 25 Nov. 5 Nov. 15 Nov. 25 Dec. 5 Dec.15 Mean

PR-103 10.8g-j 10.8g-j 10.3d-h 12.7ab 10.9g-j 10.4c-f 11.1a

PR-105 10.0d 9.7h-m 10.4d-h 12.4ab 10.4d-h 9.9h-m 10.4b

PR-106 9.3n 9.8h-m 10.2d-h 10.8g-j 10.0d 9.3n 9.9b

PR-107 10.5c-f 10.4d-h 9.8h-m 11.3ab 10.3d-h 9.3n 10.3b

PR-108 10.6c-f 11.0a-c 10.6c-f 13.0a 10.5c-f 9.8h-m 10.9b

PR-109 9.4i-n 10.2d-h 10.2d-h 11.8ab 9.8h-m 10.1d 10.2b

Mean 10.8a 10.3bc 10.2bc 12.0a 10.8a 9.7c

Means in the same category following by different letters are significantly different from each other at 5% level of probability. LSD (sowing dates): 
0.52 LSD (wheat advance lines): 0.37 LSD (sowing dates x wheat advance lines): 0.91.

Mean results (Table 6) revealed that significant differences 
for spike length of various wheat advance lines sown at different 
dates. Spike length was significantly decreased from 10.8cm to 
9.7cm when planting delayed from Oct. 25th to Dec. 15th. Maximum 
spike length (11.1cm) was produced for wheat line PR-103 while 
minimum spikes length (9.9cm) was produced for PR-106 at 
all sowing dates. Spike length ranged from 9.3cm to 10.8cm for 
all genotypes decreased from 3 to 7% respectively when wheat 
lines were sown from Oct. 25th to delay till Dec. 15th There was 
no significant difference of spike length among various wheat 
advance lines except PR-106 which have 9.9cm spike length 
as compare to PR-103 (11.1cm) at all sowing dates. The spike 
length probably decreased due to delay in sowing because of the 
sensitivity of the wheat plants to photoperiod and temperature 
[17]. As the photoperiod and temperature increased, the wheat 
plants hastened maturity to complete growth period due to 

which the plant parameters, like plant height and spike length 
got shorter period to increase in size. Slafer [18] have suggested 
that there is a strong interaction between the responses 
to temperature and photoperiod in terms of various plant 
parameters and that the size of interaction may different among 
genotypes. The significant interaction between genotype and 
sowing dates for spike length signifies the sensitivity of different 
genotypes to photoperiod and temperature differently and, thus, 
confirms the suggestions of Slafer [18].

Spikelets Spike-1

Mean results (Table 7) showed that significant differences 
for spikelets spike-1 of various wheat advance lines sown at 
different dates. Spikelets spike-1 was significantly decreased from 
17.2 to (15.9) when planting was delayed from Oct. 25th to Dec. 
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15th. Maximum number of spikelets spike-1 (18.8) was produce 
for wheat line PR-103 which was not significantly different 
from that of PR-107 and PR-105, while minimum number of 
spikelets spike-1 (16.6) was produce for PR-109 at all sowing 
dates. The number of spikelets spike-1 probably decreased with 
delay in planting date because of reduction in spike length. The 
decrease was significant when planting was delayed from Oct. 
25th to Dec. 15th; it decreased to 7.5% respectively. According 

to Shafiq [19] early sowing enhanced spikelets spike-1 over late 
sowing. There was no significant difference of spikelets spike-1 
among various wheat advance lines except PR-109 which have 
less number (16.6) and significantly effected as compare to other 
wheat advance lines. The number of spikelets spike-1 probably 
decreased because of reduction in spike length, although it is not 
necessary because in lax spikes, the number of spikelets spike-1 
is small and it is the characteristic of some varieties [20].

Table 7: Mean values for spikelets spike-1 of newly developed wheat advance lines planted on different sowing dates evaluated at CCRI 
Pirsabak during 2013-2014.

Sowing Dates

Wheat Lines Oct. 25 Nov. 5 Nov. 15 Nov. 25 Dec. 5 Dec.15 Mean

PR-103 16.7e-h 19.7ab 19.0a-c 17.7c-g 16.7e-h 17.4c-h 18.8ab

PR-105 18.7b-d 18.3b-e 18.0b-f 18.0b-e 17.3c-h 16.0gh 17.7ab

PR-106 17.0c-h 18.3b-e 18.0b-f 18.3b-e 16.3f-h 16.0gh 17.3b

PR-107 18.3b-e 20.7a 19.7ab 17.7c-g 17.0c-h 17.0c-h 18.4a

PR-108 16.3f-h 18.0b-f 18.3b-e 19.0a-c 16.3f-h 15.7h 17.3b

PR-109 16.6e-h 17.0c-h 17.7c-g 17.7c-g 16.7e-h 13.7i 16.6b

Mean 17.2bc 18.7a 18.4a 18.1bc 16.7cd 15.9d

Means in the same category following by different letters are significantly different from each other at 5% level of probability. LSD (sowing dates): 
0.93 LSD (wheat advance lines): 0.68 LSD (sowing dates x wheat advance lines): 1.67.

Number of Grains Spike-1

Table 8: Mean values for number of grains spike-1 of newly developed wheat advance lines planted on different sowing dates evaluated at CCRI 
Pirsabak during 2013-2014.

Sowing Dates

Wheat Lines Oct. 25 Nov. 5 Nov. 15 Nov. 25 Dec. 5 Dec.15 Mean

PR-103 65.3a-d 66.7a-c 64.3a-e 65.7a-d 57.3e-f 56.0f-i 57.6a

PR-105 66.7a-c 67.7ab 71.0a 63.7b-e 59.0d-e 55.0g-i 57.4a

PR-106 56.0f-i 61.3c-e 61.0c-e 64.0a-e 56.3f-i 55.0g-i 56.3ab

PR-107 59.7d-e 68.0ab 66.3a-c 63.0b-e 62.3b-e 52.2hi 55.4ab

PR-108 57.0e-f 67.3ab 68.7ab 65.7a-d 59.0d-e 55.3g-i 54.3bc

PR-109 59.3d-e 59.7d-e 59.0d-e 62.0b-e 57.7e-f 48.7i 53.3c

Mean 60.7ab 65.1a 65.1a 64.0a 58.6ab 53.8b

Means in the same category following by different letters are significantly different from each other at 5% level of probability. LSD (sowing dates): 
4.83 LSD (wheat advance lines): 3.44 LSD (sowing dates x wheat advance lines): 8.44.

Mean results (Table 8) showed that significant differences 
for grains spike-1 of various wheat advance lines sown at 
different dates. Number of grains spike-1 was significantly 
decreased from (60.7) to (53.8) when wheat lines were delayed 
from Oct. 25th to Dec. 15th. Maximum number of grains spike-1 
(65.3, 66.7, 59.7 and 59.3) was produced for wheat lines PR-103, 
PR-105, PR-107 and PR-109 showing decrease 14.8, 14.2, 17.5 
and 17.8% respectively when planting was delayed from Oct. 
25th to Dec.15th. There was no significant difference between PR-
106 and PR-108 at planting dates. These findings are supported 
by those of Hanson [21], who reported significant variation in 

number of grains spike-1 with sowing dates. Maximum number 
of grain spike-1 (57.6) was produced for wheat line PR-103 while 
minimum number grains spike-1 (53.3) was produced for PR-109 
at all sowing dates. Less number of grains spike-1 in late sowing 
was due to less production of photosynthesis due to shorter 
growing period. These results are in line with those of Shahzad 
et al. [21]. Differences in number of grains spike-1 among wheat 
lines might be attributed to their genetic variability. These results 
are in line with those reported by Haider [22]. The grains spike-1 
seemed to have decreased due to delay in sowing because of the 
sensitivity of the wheat plants to photoperiod and temperature. 
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Plant Height (Cm)
Table 9: Mean values for plant height (cm) of newly developed wheat advance lines planted on different sowing dates evaluated at CCRI 
Pirsabak during 2013-2014.

Sowing Dates

Wheat Lines Oct. 25 Nov. 5 Nov. 15 Nov. 25 Dec. 5 Dec.15 Mean

PR-103 120a 117a-c 115a-e 107g-l 113b-g 99m-q 112a

PR-105 115a-d 105i-o 108e-j 105c-i 192j-q 96pq 105d

PR-106 118ab 114a-f 114b-g 111c-i 107f-l 98o-q 110ab

PR-107 116a-d 110c-i 112b-h 108e-j 105h-n 101k-q 109bc

PR-108 113b-g 108e-j 107g-l 109d-j 103j-p 101-q 107cd

PR-109 111c-i 108e-j 106h-m 99n-q 108f-k 97q 105d

Mean 116a 110b 110b 107c 107c 99d

Means in the same category following by different letters are significantly different from each other at 5% level of probability. LSD (sowing dates): 
3.02 LSD (wheat advance lines): 2.81 LSD (sowing dates x wheat advance lines): 6.89.

On average results (Table 9) revealed that plant height 
was significantly decreased as planting delay. There were also 
significant differences among the wheat advance lines for 
plant height. Maximum plant height (116cm) was recorded for 
Oct sown crop across all sowing dates while minimum plant 
height (99cm) was recorded over Dec. 15th sown crop, which 
was significantly different. Maximum plant height (112cm) was 
recorded for wheat lines PR-103 and minimum plant height 
(105cm) was recorded for PR-109 at all sowing date. Plant height 

was decreased from 11 to 19% respectively when wheat lines 
were delayed from Oct. 25th to Dec 15th. Decrease in plant height 
in late sowing was due to shorter growing period. Early sown 
crop may have enjoyed the better environmental conditions 
especially the temperature and solar radiation which resulted to 
tallest plants. These results are in line with those reported by 
Shahzad et al. [21]. Differences in plant height among varieties 
might be attributed to their genetic diversity. These results are 
similar to those of Ahmad et al. [23].

Lodging Score (%)
Table 10: Mean values for lodging score (%) of newly developed wheat advance lines planted on different sowing dates evaluated at CCRI 
Pirsabak during 2013-2014.

Sowing Dates

Wheat Lines Oct. 25 Nov. 5 Nov. 15 Nov. 25 Dec. 5 Dec.15 Mean

PR-103 7c-d 11b-d 7c-d 0d 0d 0d 4bc

PR-105 1d 2d 5cd 0d 0d 0d 1c

PR-106 5cd 41a 29ab 2d 6cd 0d 14a

PR-107 3d 25a-c 18b-d 12b-d 1d 0d 10ab

PR-108 1d 2d 7c-d 4d 0d 0d 2c

PR-109 0d 15b-d 5cd 0d 14b-d 0d 6bc

Mean 3ab 16a 12ab 3ab 4ab 0b

Means in the same category following by different letters are significantly different from each other at 5% level of probability. LSD (sowing dates): 
13.47 LSD (wheat advance lines): 6.69 LSD (sowing dates x wheat advance lines): 16.39.

Mean results (Table 10) showed that lodging score (%) 
was not significantly decreased as planting delay. There were 
significant differences among the wheat advance lines for 
lodging score (%). The maximum lodging score (16%) was 
recorded for Nov. 05th sown crop, this lodging score was highest 
across all sowing dates while minimum lodging score (0%) 
was recorded for Dec. 15th sown crop. The excessive rains and 
downpours in the growing season caused lodging on Nov. 05th. 
Maximum lodging score (14%) was recorded for wheat line PR-

106 and minimum lodging score (1%) was recorded for PR-105 
at all planting dates. Lodging score were decreased to (0%) with 
delay in planting date. 

Biomass Yield (Kg Ha-1)

Mean results (Table 11) showed that biomass yield (kg ha-

1) was significantly decreased as planting delay. There were 
also significant differences among the wheat lines for biomass 
yield. Maximum biomass yield (19517kg ha-1) was recorded 
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for Oct. 25th sown crop across all sowing dates, while minimum 
biomass yield (9820kg ha-1) was recorded for Dec. 15th sown 
crop, which was significantly different due to delay in sowing 
time. Among time of sowing, significant maximum biomass yield 
was recorded (19517kg ha-1) and (18548kg ha-1) for Oct 25th and 
Nov. 05th sown crop against minimum biomass yield (9820kg ha-

1) for Dec. 15th sown crop. Average performance of wheat lines 
PR-107 and PR-106 were recorded (20100kg ha-1) and (19646kg 
ha-1) followed by PR-103 (18999kg ha-1), while PR-105 produce 
the lowest biomass yield (17998kg ha-1), when wheat lines were 
sown on Oct. 25th and Nov. 5th. Maximum biomass yield (16651kg 
ha-1) was recorded for wheat lines PR-106 and followed by PR-
107 (15939kg ha-1), while minimum biomass yield (14095kg ha-

1) was recorded for PR-109 at all sowing dates. Biomass yield 
decreased gradually and significantly in all wheat advance lines 
with delay in sowing time. Yield losses due to late planting were 

recorded 4.9% when planting was done on Nov. 5th, 11.1% when 
planting was done on Nov.15, 17.6% when planting was done on 
Nov. 25th, 25.4% when planting was done on Dec. 5th and 49.6% 
when planting was further delayed till Dec. 15th as compare to 
Oct. 25th. These findings are in agreements with those of Wajjid 
[24], who also reported that early planting increases biomass 
yield while late planting decreases biomass yield. Biomass yield 
decreased from 43.2 to 49.6% when wheat lines were delayed 
from Oct. 25th to Dec. 25th. The first reason may be more suitable 
climatic condition for maximum vegetative and reproductive 
components resulted increased biomass yield. Secondly it may 
be due to reproductive plants unit per area. In later sowing 
date’s biomass and grain yield decreased due to undesired 
environmental conditions and lack of suitable transforming 
preserved matters to seeds as a result of increasing temperature 
at the end of growth season.

Table 11: Mean values for biomass yield (kg ha-1) of newly developed wheat advance lines planted on different sowing dates evaluated at CCRI 
Pirsabak during 2013-2014.

Sowing Dates

Wheat Lines Oct. 25 Nov. 5 Nov. 15 Nov. 25 Dec. 5 Dec.15 Mean

PR-103 18407b-f 19591a-c 17145c-g 16443d-i 14332ij 9629lm 15428bc

PR-105 18369c-f 17628c-g 16332f-i 14887h-j 14369ij 9628m 14569c

PR-106 19665a-c 19628a-c 19110a-e 16888d-i 15369f-i 12258jk 16651a

PR-107 20776a 19924a-c 17961c-f 16406e-i 15036ij 10369km 15939ab

PR-108 19554a-d 17702c-g 16554e-i 15406g-j 15258h-j 9629m 14910c

PR-109 20332ab 16813e-i 16962c-h 16369d-i 12925jl 7406m 14095c

Mean 19517a 18548ab 17344b 16067c 14548d 9820e

Means in the same category following by different letters are significantly different from each other at 5% level of probability. LSD (sowing dates): 
1.08 LSD (wheat advance lines): 0.93 LSD (sowing dates x wheat advance lines): 2.29.

1000-Kernel Weight (G)
Table 12: Mean values for 1000-kernel weight (g) of newly developed wheat advance lines planted on different sowing dates evaluated at CCRI 
Pirsabak during 2013-2014.

Sowing Dates

Wheat Lines Oct. 25 Nov. 5 Nov. 15 Nov. 25 Dec. 5 Dec.15 Mean

PR-103 53.4a-c 49.2b-f 48.3b-g 44.0c-g 43.3c-g 39.5fg 46.3cd

PR-105 49.1b-f 47.0b-g 43.2c-g 42.1d-g 41.5d-g 37.9g 43.5d

PR-106 51.1a-e 47.1b-g 47.2b-g 46.4b-g 44.6c-g 39.8fg 46.0cd

PR-107 53.0a-c 53.3a-c 50.7a-e 48.5b-g 48.0b-g 43.7c-g 49.5ab

PR-108 60.7a 56.6ab 51.6a-d 49.7b-f 42.1d-g 41.7d-g 50.4a

PR-109 54.0a-c 49.1b-f 49.1b-f 44.6c-g 47.4b-g 40.6e-g 47.5bc

Mean 53.5a 50.4ab 48.3bc 45.9c 44.5cd 40.5d

Means in the same category following by different letters are significantly different from each other at 5% level of probability. LSD (sowing dates): 
2.74 LSD (wheat advance lines): 1.97 LSD (sowing dates x wheat advance lines): 4.83.

Mean results (Table 12) revealed that 1000-kernel weight 
was significantly decreased as planting delay. 1000-kernel 
weight ranged from 49.1g (PR-105) to 60.7g (PR-108), for 

Oct. 25th sown crop. As planting delayed, 1000-kernel weight 
gradually decreased for all wheat advance lines and kernel 
weight loss continued till Dec. 15th. Differences between wheat 
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advance lines became prominent with passage of sowing time. 
The 1000-kernel of wheat lines PR-103, PR-105, PR-106, PR-107, 
PR-108 and PR-109 were decreased from range of 22.2 to 31.3% 
respectively when planting was delayed from Oct. 25th to Dec. 
15th. Maximum 1000-kernel weight (50.4g) was recorded for PR-
108 and minimum 1000-kernel weight (43.5g) was recorded for 
PR-105 at all sowing date. 1000-kernel weight is not related with 
grains per spike in different genotypes. For example, maximum 
1000-kernel weight for PR-108 but minimum grains per spike. 
It shows that genotype strongly affects the grain size. These 
findings are in line with those of [25] who observed the effect 
of different sowing times on 1000-kernel weight of wheat. The 

reasons may be genetic make-up of the genotypes or less/more 
competition for plant nutrients which produced weak/healthy 
plants and turn into healthier and plump seed formation. The 
early sowing resulted in better development of the grains due 
to longer growing period. These findings are strongly supported 
by those of Spink et al. [26] and Shahzad et al. [21] who had also 
reported decreased 1000-kernel weight with delay in sowing. 
Dokuyucu et al. [2] reported significant decreases in grain weight 
on the earlier and later sowing dates. Differences in 1000-kernel 
weight among varieties might be attributed to their genetic 
diversity. These results are in line with those of Shahzad et al. 
[21].  

Harvest Index (%)
Table 13: Mean values for harvest index (%) of newly developed wheat advance lines planted on different sowing dates evaluated at CCRI 
Pirsabak during 2013-2014.

Sowing Dates

Wheat Lines Oct. 25 Nov. 5 Nov. 15 Nov. 25 Dec. 5 Dec.15 Mean

PR103 28.3d-g 27.2d-g 26.9d-g 28.9c-g 30.4a-f 33.9a 29.3a

PR105 30.0b-f 26.6d-g 26.3d-g 31.7a-e 32.6a-d 33.3a-c 30.1a

PR106 24.7fg 29.1c-g 28.6d-g 31.2a-f 26.3d-g 32.8b-f 28.8a

PR107 26.3d-g 28.3d-g 25.9d-g 29.0c-g 31.6a-e 33.8ab 29.2a

PR108 26.5d-g 27.8d-g 30.0b-f 29.1c-g 25.9d-g 32,7a-d 28.6ab

PR109 25.1e-g 22.7g 25.5e-g 22.6g 26.4d-g 32.7a-d 25.8b

Mean 26.8b 26.9b 27.2b 28.8b 28.9b 33.2a

Means in the same category following by different letters are significantly different from each other at 5% level of probability. LSD (sowing dates): 
3.12 LSD (wheat advance lines): 2.72 LSD (sowing dates x wheat advance lines): 6.67.

Mean results (Table 13) showed that significant differences 
for harvest index (%) of various wheat advance lines sown at 
different dates. Maximum harvest index (33.2%) was recorded 
for Dec. 15th sown crop across all sowing dates while the minimum 
harvest index (26.8%) was recorded for Oct. 25th sown crop. 
There were significant differences among the wheat advance 
lines for harvest index (%). Minimum harvest index (25.8%) 

was recorded for wheat line PR-109 and maximum harvest 
index (30.1%) was recorded for PR-105 at all sowing dates. The 
interaction of wheat lines and sowing date for harvest Index (%) 
was not significant. Harvest index was increased (19.2%) for Oct. 
25th sown crop as compare to Dec 25th. The contrasting results 
reported by Wajjid [24], who observed that both early and delay 
planting affect harvest index significantly.

Grain Yield (Kg Ha-1)
Table 14: Mean values for grain yield (kg ha-1) of newly developed wheat advance lines planted on different sowing dates evaluated at CCRI 
Pirsabak during 2013-2014.

Sowing Dates

Wheat Lines Oct. 25 Nov. 5 Nov. 15 Nov. 25 Dec. 5 Dec.15 Mean

PR103 5231a-f 5344a-e 4609d-k 4737a-h 4361f-m 3544m-q 4637a

PR105 5496a-c 4685c-j 4279h-n 4699a-h 4755b-i 3432n-q 4599ab

PR106 4748b-j 5662a 5474a-c 5273a-d 4013i-o 3633l-q 4800a

PR107 5466a-d 5608ab 4605d-k 4727e-l 4744b-j 3668l-q 4803a

PR108 5174a-g 4927a-h 4783a-i 4187j-p 3922i-p 3031pq 4341b

PR109 5059a-h 3823k-p 4327g-m 3673l-q 3327o-q 2870q 3847c

Mean 5196a 5008ab 4679b 4549bc 4187c 3366d

Means in the same category following by different letters are significantly different from each other at 5% level of probability. LSD (sowing dates): 
4.33 LSD (wheat advance lines): 3.44 LSD (sowing dates x wheat advance lines): 8.44.
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Mean results (Table 14) showed grain yield (kg ha-1) was 
significantly decreased as planting delayed. Maximum grain 
yield (5196kg ha-1) was recorded for Oct. 25th sown crop which 
decreased significantly to (3366kg ha-1) for Dec. 15th sown crop. 
Among time of sowing, significant maximum grain yield was 
recorded (5196kg ha-1) and (5008kg ha-1) for Oct. 25th and Nov. 
05th against minimum grain yield (3366kg ha-1) for Dec. 15th 
sown crop. Thus, wheat advance lines should be preferably sown 
on Oct 25th and Nov. 05th as optimum sowing time for maximum 
grain yield in KP zone. Average performance of wheat lines 
PR-107 and PR-103 were recorded (5537kg ha-1) and (5287kg 
ha-1) followed by PR-106 (5208kg ha-1), while PR-109 produce 
lowest grain yield (4441kg ha-1), when wheat lines were sown 
on Oct. 25th and Nov. 5th. Averaged performance of wheat lines 
PR-107 and PR-106 produce highest grain yield (4803kg ha-1), 
(4800kg ha-1) followed by PR-103.while PR-109 produce the 
lowest grain yield (3847kg ha-1) at all sowing dates. This may 
be attributed to the smaller number of grains spike-1, spikelets 
spike-1, lower biomass yield and smaller grain size. Therefore, 
wheat lines PR-107 and PR-106 produce higher grain yield at 
all planting dates as these lines has been released in future for 
normal and late sowing in irrigated areas of KP zone. Grain yield 
decreased significantly in all wheat advance lines with delay in 
sowing time. The percent decreased in wheat lines from Oct. 
25th to delayed till Dec. 15th sown crop were 32.2% in PR-103, 
37.5% in PR-105, 23.4% in PR 106, 32.8% in PR-107, 41.4% in 
PR-108 and 43.2% respectively in PR-109. Grain yield losses due 
to late planting were recorded 3.6% when planting was done 
on Nov. 5th, 9.9% when planting was done on Nov. 15th, 12.4% 
when planting was done on Nov. 25th and 19.4% when planting 
was done on Dec. 5th and 35.2% respectively when planting was 
further delayed till Dec. 15th. These results are in line with those 
[27-30] who reported that sowing times and varieties of wheat 
both significantly effect on grain yield. Decrease in the yield 
attributes i.e. spike length spikelets spike-1 number grains spike-1 
and 1000-kernel weight due to delay in sowing contributed to 
decrease in the grain yield for which the main reasons are the 
decrease in growing degree days [31-35], longer photoperiod 
and higher temperature during the reproductive stage and the 
genotype. The yield attributes studied in this experiment showed 
smaller decrease 11.3% in number of grains spike-1 and 24.2% in 
1000-kernel weight as compared with the 35.2% decreased in 
the grain yield when sowing was delayed from Oct. 25th to Dec. 
15th. It shows that the rest of the decreased in grain yield might 
be due to decrease in the number of productive tillers per unit 
area. In later sowing date’s biomass and grain yield decreased 
due to undesired environmental conditions and lack of suitable 
transforming preserved matters to seeds as a result of increasing 
temperature at the end of growth season [36-38].

Conclusion

It is concluded from the results of the experiment that sowing 
in time around from Oct. 25th to Nov. 05th in central KP is suitable 
for policy for getting higher grain yields and even the wheat 

advance lines cannot be recommended for late sowing due to 
yield losses in delay sowing. Significant differences exist among 
wheat advance lines in maturity duration. So breeders should 
select those genotypes, which could compensate up to large 
extent, although it may not recover fully, yield losses due to delay 
in sowing. Among different sowing dates, significant maximum 
grain yield was recorded (5196kg ha-1) and (5008kg ha-1) for Oct 
25th and Nov. 05th against the minimum grain yield of (3366kg ha-

1) for Dec. 5th sown crop, we recommend that all wheat advance 
lines may be preferably sown on Oct 25th to Nov. 05th, indicating 
optimum sowing time for producing maximum grain yield in 
KP zone [39]. Wheat advance lines PR-107 and PR-103 sown 
on Oct. 25th and Nov. 5th resulted maximum grain yield recorded 
(5537kg ha-1) and (5287kg ha-1) respectively as compare to the 
rest of advance lines, while PR-109 produce minimum grain yield 
(4441kg ha-1) sown on Oct. 25th and Nov. 5th. So we recommend 
that wheat advance lines PR-107 and PR-103 may be preferably 
sown on Oct 25th to Nov. 05th, indicating optimum sowing time 
for producing maximum grain yield in KP zone. Among wheat 
advance lines on over all planting dates, PR-107, PR-106, PR-103 
and PR-105 produced higher average yield especially PR-107 
and PR-106 recorded (4803kg ha-1) and (4800kg ha-1) maximum 
yield. PR-103 and PR-105 were recorded (4637kg ha-1) and 
(4599kg ha-1) respectively, while PR-109 recorded minimum 
yield (3847kg ha-1). 

Recommendation

Therefore, wheat advance lines PR-107, PR-106 and PR-
103 are recommended in future for normal and late sowing in 
irrigated areas of KP zone for maximum grain yield. These all 
lines will be released as new varieties after further testing in 
regional and national trials.
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