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ABSTRACT 

An experiment was conducted at Research Station, State Board for Seeds Testing and Certification, Baghdad, 

Iraq during 2015-2016 and 2016-2017 seasons to determine the effect of  four sowing dates (20
th

 October, 10
th

 

November, 30
th

 November and 20
th

 December) on grain yield and it's components of three wheat cultivars 

(Bohooth 22, Bohooth 158 and Rasheed). The experiment was laid out in Randomized Complete Blocks Design 

(RCBD) within split plot arrangement. Sowing dates distributed in main plots and cultivars in sub plots with 

three replications. Sowing date 10
th

 November was superior in grain yield (4.96 and 5.21 t ha
-1

) and most of its 

components (number of spikes 403.3 and 408.6 spike m
-2

 and number of spikelets per spike 22.08 and 22.26 

spikelet spike
-1

 and number of grains per spike 56.37 and 58.63 grain spike
-1

), and some other traits (number 

of tillers 448.6 and 442.0 tiller m
-2

 and spike length 15.84 and 14.39 cm) for both seasons, respectively, whereas 

sowing in 20
th

 October
 
was superior in 1000 grain weight (42.94 and 43.72 g) for both seasons, respectively. 

Cultivar Rasheed was superior in grain yield (4.50 and 4.71 t ha
-1

) and most of yield components (number of 

spikes 389.5 and 397.3 spike m
-2

 and number of spikelets per spike 22.52 and 22.59 spikelet spike
-1

 and 1000 

grain weight 41.61 and 43.02 g) and in some other traits (number of tillers 428.7 and 432.4 tiller m
-2

 and spike 

length 17.27 and 16.69 cm) for both seasons, respectively. It's clear from the results that 10
th

 November is the 

best sowing date at central Iraq to get highest grain yield, and the early or late sowing could be decrease the 

grain yield, although the effect of early sowing is greater than the effect of late sowing on this trait in wheat.  

Keywords: wheat, sowing dates, spike length, 1000 grain yield, grain yield. 
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 واحد والحلفي                                                                             278-272(:1)99: 1028-مجلة العلوم الزراعية العراقية   

 تأثر مكونات النمو والحاصل لبعض أصناف حنطة الخبز بمواعيد الزراعة المختمفة
 انتصار ىادي حميدي الحمفي                            صفاء عباس واحد         

 أستاذ                                                باحث         
 جامعة بغداد -كمية الزراعة -قسم المحاصيل الحقمية          وزارة الزراعة     –بين النيرين العامة لمبذور ركة ماش

 المستخمص
في محطة أبحاث دائرة فحص وتصديق البذور التابعة لوزارة الزراعة في ابو  5102-5102و  5102-5102نفذت تجربة حقمية خلال الموسمين 

ثلاثة ل حاصل الحبوب ومكوناتوكانون الأول( في  51تشرين الثاني و 01و 01تشرين الأول و 51غريب، بيدف دراسة تأثير أربعة مواعيد لمزراعة )
 الألواحورشيد(. صممت التجربة وفق تصميم القطاعات الكاممة المعشاة بثلاثة مكررات وبترتيب  021وبحوث  55من حنطة الخبز )بحوث  أصناف

تشرين الثاني بإعطاء أعمى  01المنشقة. وضعت مواعيد الزراعة في الألواح الرئيسة والأصناف في الألواح الثانوية عشوائيا. تفوق موعد الزراعة 
 55.11وعدد السنيبلات في السنبمة  5-سنبمة م 611.2و 610.0ومعظم مكوناتو )عدد السنابل  0-ـطن ى 2.50و 2..6حبوب بمغ حاصل 

 665.1و 661.2)عدد الفروع الكمية  بعض الصفات(، وفي 0-حبة سنبمة 21.20و 22.02وعدد الحبوب في السنبمة  0-سنيبمة سنبمة 55.52و
تشرين الأول بإعطائو أعمى وزن  51سم( لكلا موسمي الدراسة بالتتابع، في حين تفوق موعد الزراعة  .06.0و 02.16وطول السنبمة  5-فرع م

ومعظم  0-ـطن ى 6.20و 6.21غم لمموسمين بالتتابع. تفوق الصنف رشيد بإعطائو أعمى حاصل حبوب بمغ  60.25و 6..65حبة بمغ  0111
 60.20حبة  0111ووزن  0-سنيبمة سنبمة .55.2و 55.25وعدد السنيبلات في السنبمة  5-سنبمة م 0.2.0و 2..01مكوناتو )عدد السنابل 

سم( لمموسمين بالتتابع.  .02.2و 02.52وطول السنبمة  5-فرع م 605.6و 651.2)عدد الفروع الكمية  بعض الصفاتغم(، وفي  60.15و
لمحصول عمى أعمى حاصل من الحبوب  لممنطقة الوسطى من العراق أفضل موعدتشرين الأول ىو  01 الزراعة في ىذه الدراسة أن ستنتج مني

اكبر من تأثير كان الموعد تسبب انخفاض حاصل الحبوب، بالرغم من أن تأثير الزراعة المبكرة  اوان الزراعة المبكرة أو المتأخرة عن ىذ لمحنطة
 الزراعة المتأخرة في ىذه الصفة.

 ، حاصل الحبوبحبة 0111، طول السنبمة، وزن : الحنطة، مواعيد الزراعةكممات مفتاحية
 .دكتوراه لمباحث الأول أطروحة*البحث مستل من 
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INTRODUCTION 

Wheat (Triticum aestivum L.) is considered to 

be one of the most important cereal crops and 

staple food for approximately two billion 

people all over the world and cultivated on 

areas more than 240 million hectares which is 

larger than any other crop (19). Wheat is 

widely adapted and grown in most regions 

across the globe; from almost 60° N in 

Northern Europe (Norway) to 40° S in South 

America (Chile) (8). The final yield of wheat 

is an outcome of the interaction of genetic, 

environmental conditions such as, temperature 

and light, G×E interaction and agronomic 

factors (14). The most factors that lead to the 

increase of wheat yield is breeding and 

development of new cultivars with high grain 

yield, seeding during optimum time and using 

all other managements such as fertilization, 

irrigation, pests control and etc. that increase 

the yield. Planting date is one of the most 

critical considerations and agronomic factors 

involved in producing high yield of small 

grain cereal crops like wheat. Planting date is 

one of the most important agronomic factors 

involved in producing high yielding small 

grain cereal crops (23).  Early or late sowing 

dates increases the risk of wheat yield losses 

(1, 10, 12). Late sowing reduces chance of 

survival, generally delays maturity, increases 

disease chances and reduces yield potential 

(7). Most researchers documented that the 

number of spikes m
-2

 (2, 15), Number of 

spikelets spike
-1

 (16, 24), Spike  length (4, 18) 

and 1000 grain weight (3, 21) were affected 

significantly by sowing dates. Due to global 

warming, temperature increases are probable 

to decrease wheat production in developing 

countries (where almost 66% of all wheat is 

produced) by 20-30%. According to the 

estimates a rise in temperature of 1°C in the 

wheat growing season could reduce the wheat 

yields by about 3-10% (27). Global production 

of wheat is predicted to decrease by 6% for 

each °C of further increase in temperature and 

become more variable over space and time (5). 

Several researchers showed that wheat 

cultivars differed in growth, yield and its 

components (6, 11, 20, 24). So, because of the 

global warming, the present study was 

designed to determine the effect of different 

sowing dates on some growth and yield traits 

of three bread wheat cultivars. 

MATERIALS AND METHODS 

An experiment was conducted at Research 

Station, State Board for Seeds Testing and 

Certification, Baghdad, Iraq, located at latitude 

of 33
o
.32´N and longitude of 44

o
.23´E. during 

the winter seasons 2015-2016 and 2016-2017. 

Split plot design in the arrangement of 

Randomized Complete Block Design (RCBD) 

with three replicates was used. Sowing dates 

(20
th

 October, 10
th

 November, 30
th

 November 

and 20
th

 December) occupied the main plots, 

whereas the cultivars (Bohooth 22, Bohooth 

158 and Rasheed) were in sub plots. The net of 

sub plot area was 6 m
2
 (nine rows, three 

meters long, 20 cm apart and 5 cm depth). 

Recommended land preparations to facilitate 

uniform distribution of seeds, fertilizers, and 

irrigation water were performed. Wheat grains 

(120 kg ha
-1

) were sown manually with single 

row hand drilling. The soil was irrigated after 

the sowing immediately. Before sowing, soil 

was analyzed for its mechanical and chemical 

properties. The nitrogen fertilizer in the form 

of urea (46% N) was applied as per treatment 

in four splits; one at the time of sowing, 

second at growth stage ZGS:13, third at 

ZGS:32 and forth at ZGS:40 according to 

Zadoks scale (28), whereas phosphorus was 

added at the time of planting in a form of  tri 

super phosphate (P2O5 46%) . All plots 

received uniform cultural practices. The 

obtained data were statistically analyzed 

through analysis of variance (ANOVA) by 

using statistical software package Genstat 

version (12). The least significant differences 

(L.S.D) at the level of 0.05 probability was 

employed to compare the differences among 

the treatment means (22). The traits below 

were studied: 

1- Number of tillers m
-2

: Total number of 

tillers per one meter row length was counted 

and converted to one meter square.  

2- Spike length (cm): At harvest, ten random 

spikes were taken and their length was 

measured then the average of ten spikes was 

recorded. 

3- Number of spikes m
-2

: At harvest, total 

number of spikes per one square meter was 

recorded.  
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4- No. of grains spike
-1

:  Were counted from 

ten randomly selected spikes in each replicate 

at harvest. 

5- Number of spikelets spike
-1

: At harvest, ten 

random plants were taken from each plot and 

number of grains was counted then divided by 

ten 

6- 1000-grain weight (g): 1000 grain were 

counted after harvest from each plot and then 

weighted by using a digital balance with two 

digits at moisture of 12%.. 

7- Grain yield (t ha
-1

): Was estimated from a 

meter square and adjusted to 12% moisture 

content. 

RESULTS AND DISCUSSION 

Number of tillers : It is evident from the 

results in Table 1 that the number of tillers m
-2

 

was affected significantly by sowing dates. 

Generally, results showed that the highest 

number of tillers m
-2 

(448.6 and 442.0 tiller m
-

2
) was obtained when wheat was sown on 10

th
 

November, while the lowest number of tillers 

m
-2 

(339.0 and 350.9 tiller m
-2

) was obtained 

when wheat was sown on 20
th

 December for 

both seasons, respectively. These results may 

be due to the effect of environmental 

conditions. Similar results were reported by 

RakesKumar Sharma (18), who found that 

delay in sowing from 15 November to end of 

December reduced this trait. The results in 

Table 1 shows clearly that the differences in 

number of tillers m
-2

 due to wheat cultivars 

were significant. Rasheed c.v. gave the highest 

number of tillers m
-2 

(428.7 and 432.4 tiller m
-

2
) followed by Bohooth 158 (376.1 and 383.2 

tiller m
-2

) than Bohooth 22 (361.2 and 377.6 

tiller m
-2

) during both seasons, respectively. 

The effect of interaction was non-significant 

during both seasons (Table 1), this reveals that 

the response of the cultivars to the sowing 

dates are identical.  

Table 1. Effect of sowing dates, cultivars and their interaction on number of tillers m
-2

 for 

both seasons. 

Sowing dates 

First season 

means 

Second season 

means Cultivars Cultivars 

Bohooth 22 Bohooth 158 Rasheed Bohooth 22 Bohooth 158 Rasheed 

20th Oct. 362.3 397.3 440.3 400.0 400.7 409.7 429.0 413.1 

10th Nov. 390.7 484.7 470.3 448.6 409.0 448.7 468.3 442.0 

30th Nov. 364.3 312.3 424.3 367.0 357.3 340.0 457.3 384.9 

20th Dec. 327.3 310.0 379.7 339.0 343.3 334.3 375.0 350.9 

L.S.D 5% NS 66.43 NS 46.29 

Means 361.2 376.1 428.7  377.6 383.2 432.4  

L.S.D 5% 47.82  37.51  

Number of spikes  

Sowing dates had a significant effect on the 

number of spikes m
-2

 in both seasons (Table 

2). Highest number of spikes m
-2

 (403.3 and 

408.6 spike m
-2

) was recorded when wheat 

was sown in November 10, while the lowest 

number of spikes m
-2 

(300.4 and 333.2 spike 

m
-2

) were produced at sowing in December 20 

in both seasons, respectively. These 

differences may be due to increasing in 

number of tiller m
-2

 when wheat was sown in 

November 10 as compared with the late 

sowing in December 20 (Table 1). These 

results are in harmony with those obtained by 

Alisial et al. (2) who found that the delay in 

sowing significantly reduced number of spikes 

m
-2

. Regarding cultivars, Rasheed produced 

highest number of spikes m
-2

 (389.5 and 397.3 

spike m
-2

), whereas Bohooth 22 gave the 

lowest number (315.9 and 359.4 spike m
-2

) for 

both seasons, respectively (Table 2). These 

results might be due to that Rasheed cultivar 

produced more number of tillers m
-2

 as 

compared with other two cultivars (Table 1). 

Table 2 shows that the effect of interaction on 

this trait was non-significant during both 

seasons, this indicates the similarity response 

of cultivars to sowing dates.  

Table 2. Effect of sowing dates, cultivars and their interaction on number of spikes m
-2

 for 

both seasons. 

Sowing dates 

First season 

means 

Second season 

means Cultivars Cultivars 

Bohooth 22 Bohooth 158 Rasheed Bohooth 22 Bohooth 158 Rasheed 

20th Oct. 333.0 380.3 418.3 377.2 386.0 396.0 413.0 398.3 

10th Nov. 309.0 449.0 452.0 403.3 388.0 414.7 423.0 408.6 

30th Nov. 329.7 307.0 381.3 339.3 335.7 320.7 397.3 351.2 

20th Dec. 292.0 303.0 306.3 300.4 328.0 315.7 356.0 333.2 

L.S.D 5% NS 44.42 NS 55.48 

Means 315.9 359.8 389.5  359.4 361.8 397.3  

L.S.D 5% 46.12  29.13  
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Spike length : Sowing dates, wheat cultivars 

and their interaction significantly affected 

spike length in both seasons (Table 3). Sowing 

in 10
th

 November produced taller spikes (15.84 

cm) during first season, while 20
th

 October 

gave the tallest spikes during second season 

(14.51 cm). The shortest spikes (14.03 and 

12.55 cm) were produced at the late sowing in 

20
th

 December in both seasons, respectively. 

This may be due to the climatic effect and 

metabolites stored in early sowing caused to 

taller plants, vigorous growth and taller spikes. 

Similar results were obtained by other authors 

(1, 17). They found that delay in sowing 

decreased significantly this trait. Rasheed c.v. 

produced the tallest spikes (17.28 and 16.69 

cm) followed by Bohooth 158 (14.16 and 

12.65 cm), whereas shortest spikes were 

obtained from plants of Bohooth 22 cultivar 

(13.23 and 11.80 cm), for both seasons, 

respectively. Table 3 shows significant 

interaction between two variables in both 

seasons, this indicates different response of 

wheat cultivars, which used in this experiment 

to seeding dates. Rasheed c.v. gave tallest 

spikes when sown in 10
th

 November (18.50 

cm) for first season, and (17.78 cm) when 

sown in 20
th

 October in second season. The 

lowest means of this trait were recorded with 

Bohooth 22 plants sown in 20
th

 December 

(12.45 and 11.22 cm) for both seasons, 

respectively. 
Table 3. Effect of sowing dates, cultivars and their interaction on spike length (cm) for both seasons 

Sowing dates 

First season 

means 

Second season 

means Cultivars Cultivars 

Bohooth 22 Bohooth 158 Rasheed Bohooth 22 Bohooth 158 Rasheed 

20th Oct. 13.40 13.81 18.36 15.19 12.20 13.54 17.78 14.51 

10th Nov. 13.83 15.19 18.50 15.84 11.95 13.50 17.71 14.39 

30th Nov. 13.22 14.04 16.24 14.50 11.84 12.01 16.38 13.41 

20th Dec. 12.45 13.61 16.02 14.03 11.22 11.53 14.91 12.55 

L.S.D 5% 0.972 0.692 0.995 0.760 

Means 13.23 14.16 17.28  11.80 12.65 16.69  

L.S.D 5% 0.483  0.469  

Number of spikelets spike
-1

 

It is evident from the results shows in Table 4 

that sowing dates, cultivars and their 

interaction affected significantly to the number 

of spikelets spike
-1

 in both seasons. Maximum 

number of spikelets spike
-1

 (22.08 and 22.26 

spikelet spike
-1

) was observed from sowing 

date 10
th

 November, while the minimum 

number of spikelets spike
-1

 (19.35 and 19.50 

spikelet spike
-1

) were produced when plants 

were sown later in 20
th

 December in both 

seasons, respectively. This means that number 

of spikelets spike
-1

 decreased by 14.11% and 

14.15% with delaying sowing from 10
th

 

November to 20
th

 December for both seasons, 

respectively. This finding might be attributed 

to the increased fertility with the taller spikes 

at the early sowing date. Similar results were 

reported by AnureetKaurPannu and Buttar (4) 

who concluded that the highest values for 

number of spikelets spike
-1

 were produced 

when wheat was sown early in 15
th

 November. 

Highest number of spikelets spike
-1

 were 

recorded with Rasheed plants (22.52 and 22.59 

spikelet spike
-1

) followed by Bohooth 22 

plants (21.01 and 21.15 spikelet spike
-1

), 

whereas lowest number of the same trait were 

recorded from plants of Bohooth 158 (19.37 

and 19.58 spikelet spike
-1

) for both seasons, 

respectively. This observation indicated that 

significant variation among the cultivars could 

be due to differences in genetic materials. A 

significant interaction between cultivars and 

sowing dates due to differences in response of 

cultivars to seeding dates. Rasheed plants gave 

the highest number of spikelets spike
-1 

(23.22 

and 23.60 spikelet spike
-1

) when sown in 10
th 

November, while the lowest number were 

obtained with Bohooth 158 plant (17.45 and 

18.12 spikelet spike
-1

 ) when sown in 20
th

 

December for both seasons, respectively.
 

Table 4. Effect of sowing dates, cultivars and their interaction on number of spikelets spike
-1

 for both seasons. 

Sowing dates 

First season 

means 

Second season 

means Cultivars Cultivars 

Bohooth 22 Bohooth 158 Rasheed Bohooth 22 Bohooth 158 Rasheed 

20th Oct. 22.25 20.65 22.82 21.91 22.29 20.22 23.37 21.96 

10th Nov. 22.29 20.72 23.22 22.08 22.57 20.60 23.60 22.26 

30th Nov. 20.79 18.65 22.15 20.53 20.60 19.35 22.16 20.71 

20th Dec. 18.69 17.45 21.90 19.35 19.13 18.12 21.25 19.50 

L.S.D 5% 1.119 0.900 0.491 0.366 

Means 21.01 19.37 22.52  21.15 19.58 22.59  

L.S.D 5% 0.501  0.236  
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Number of grains spike
-1 

Results in Table 5 indicate that sowing dates 

had a significant effect on number of grains 

spike
-1

. Sowing wheat cultivars in 10
th

 

November attained the highest number of 

grains spike
-1

 (56.37 and 58.63 grain spike
-1

), 

compared with those obtained when wheat was 

sown at 20
th

 October, 30
th

 November and 20
th

 

December which produced 30.19, 51.71 and 

46.19 grain spike
-1 

for fist season, and 31.07, 

52.25 and 44.87 grain spike
-1 

for second 

season, respectively.  The increase in this trait 

with sowing wheat on 10
th

 November could be 

due to the climatic conditions during plant 

cycle that helped rapid growth and formation 

of good canopy able to make good 

photosynthesis which produced tallest spikes 

(Table 3) and highest number of spikelets 

spike
-1

 (Table 4). These results are in 

agreement with those obtained by other 

authors (16, 18). They found that sowing dates 

affected significantly the number of grains 

spike
-1 

which increased when wheat was sown 

on optimum date compared with early or late 

sowing dates. Regarding the cultivars, results 

in Table 5 shows a significant difference 

among the tested cultivars. Generally, the 

highest cultivar in number of grains spike
-1

 

was Bohooth 22 followed by Rasheed and 

Bohooth158 which produced 51.23, 45.84 and 

41.28 grain spike
-1

 during the first season, and 

50.18, 47.69 and 42.24 grain spike
-1

 during 

second season, respectively. The effect of 

interaction between sowing dates and cultivars 

on this trait was significant during both 

seasons (Table 5). This difference due to 

differences among cultivars to sowing dates. 

Cultivar Bohooth 22 gave highest number of 

grains per spike (63.10 and 62.55 grain spike
-

1
) when sown in 10

th
 November, whereas the  

lowest number of the same trait were obtained 

from Bohooth 158 plants when sown in 20
th

 

October (18.40 and 19.64 grain spike
-1

) for 

both seasons, respectively. 

Table 5. Effect of sowing dates, cultivars and their interaction on grains spike
-1

 for both 

seasons. 

Sowing dates 

First season 

means 

Second season 

means Cultivars Cultivars 

Bohooth 22 Bohooth 158 Rasheed Bohooth 22 Bohooth 158 Rasheed 

20th Oct. 32.00 18.40 40.16 30.19 33.28 19.64 40.29 31.07 

10th Nov. 63.10 51.70 54.30 56.37 62.55 55.53 57.82 58.63 

30th Nov. 56.50 50.90 47.73 51.71 55.64 50.82 50.31 52.25 

20th Dec. 53.30 44.10 41.17 46.19 49.27 42.99 42.36 44.87 

L.S.D 5% 5.622 3.752 8.749 7.618 

Means 51.23 41.28 45.84  50.18 42.24 47.69  

L.S.D 5% 2.899  3.476  

1000-grain weight 

Results in Table 6 show that there were 

significant differences in 1000-grain weight 

regarding sowing dates. The highest 1000 

grain weight was recorded with plants sown on 

20
th

 October (42.94 and 43.72 g), while the 

lowest value was with plants sown on 20
th

 

December (33.04 and 34.22 g). The means of 

10
th

 November and 30
th

 November were 40.09 

and 38.11 g for first season, and 41.27 and 

40.20 g for second season, respectively. It is 

obvious from the results that 1000-grain 

weight decreased as the sowing date delayed 

from 20
th

 October till 20
th

 December. The 

highest value for 1000-grain weight on 20
th

 

October might be due to the favorable 

environmental conditions for vegetative 

growth, which resulted in the active 

photosynthesis and maximum translocation of 

the assimilates to the grains and thus had 

heaviest grains. These results are in agreement 

with those obtained by Menshawy (13), he 

reported that under late sowing, a reduction in 

1000-grain weight could be attributed to the 

reduction in grain filling period. Results 

clearly show significant variations among the 

tested cultivars. Rasheed c.v. had the heaviest 

1000-grain weight (41.61 and 43.02 g), 

followed by Bohooth 22 (38.20 and 38.72 g) 

then Bohooth 158 (35.83 and 37.82 g) for both 

seasons, respectively. The reason behind the 

variation in 1000-grain weight for wheat 

cultivars could be due to their different genetic 

constitutions as well as their response to the 

prevailing environmental conditions. The 

effect of interaction on this trait was 

significant during both seasons (Table 6). This 

difference is due to differences among 

cultivars to seeding dates. Rasheed plants 

produced heaviest 1000 grain (47.16 and 48.76 

g) when sown in 20
th

 October, whereas the 

same cultivar produced the lightest 1000 grain 

(32.24 and 33.12 g) when sown in 20
th

 

December for both seasons, respectively. 
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Table 6. Effect of sowing dates, cultivars and their interaction on 1000-grain weight (gm) for 

both seasons. 

Sowing dates 

First season 

means 

Second season 

means Cultivars Cultivars 

Bohooth 22 Bohooth 158 Rasheed Bohooth 22 Bohooth 158 Rasheed 

20th Oct. 42.45 39.22 47.16 42.94 41.31 41.08 48.76 43.72 

10th Nov. 39.74 34.82 45.70 40.09 39.70 38.32 45.78 41.27 

30th Nov. 36.85 36.17 41.32 38.11 38.93 37.27 44.40 40.20 

20th Dec. 33.76 33.11 32.24 33.04 34.96 34.58 33.12 34.22 

L.S.D 5% 3.219 2.400 3.807 3.252 

Means 38.20 35.83 41.61  38.72 37.82 43.02  

L.S.D 5% 1.549  1.566  

Grain yield 

Grain yield is an important trait in evaluating 

the adaptability of cereal crops to 

environmental variations. Data in Table 7 

shows that grain yield was significantly 

influenced by sowing dates. The highest value 

for this trait (4.96 and 5.21 t ha
-1

) was obtained 

when wheat was sown on 10
th

 November, and 

the lowest value was obtained at sowing date 

on 20
th

 October (3.52 and 3.54 t ha
-1

). The 

value of grain yield when wheat was sown on 

30
th

 November and 20
th

 December was 4.21 

and 3.70 t ha
-1 

for the first season and 4.49 and 

3.71 t ha
-1

 for the second season, respectively. 

Delaying sowing to 20
th

 December decreased 

grain yield about 34.05% and 40.43% 

compared with the sowing on 10
th

 November, 

while the reduction in grain yield when wheat 

was sown on 20
th

 October was 40.91%  and 

47.18% compared with wheat sown on 10
th

 

November for both seasons, respectively. The 

sowing on 10
th

 and 30
th

 November was more 

beneficial than the late sowings on 20
th

 

December as far as in arid regions the growing 

season for the winter crops is short, therefore, 

the growth period is complicated by high 

temperature at the end of the growing season. 

Furthermore, data reveal that sowing at 

optimum time favored the maximum 

partitioning of photosynthesis when compared 

to the late sowing and gave maximum grain 

yield. While, the decrease in grain yield when 

wheat was sown early (20
th

 October) is 

attributed to the low temperatures during 

anthesis stage, which affected the pollen 

shedding, viability of pollen grains and 

consequently reduced the pollination by these 

unviable pollen grains. Similar results were 

reported by some other authors (9, 25). The 

reduction in wheat grain yield under heat 

stress could be caused by accelerated 

senescence, increased respiration, reduced 

photosynthesis and accelerated phasic 

development. On the contrary, other 

researchers (16) showed that sowing wheat on 

15
th

 December gave the highest grain yield per 

unit area. The effect of cultivars on grain yield 

was significant as shows in Table 7. The 

cultivar Rasheed gave the highest yield (4.50 

and 4.71 t ha
-1

) followed by Bohooth 22 (4.13 

and 4.27 t ha
-1

) and Bohooth 158 (3.66 and 

3.73 t ha
-1

) for both seasons, respectively. 

Rasheed ranked 1
st
, Bohooth 22 ranked 2

nd
 and 

Bohooth 158 ranked 3
rd

. This variation among 

the three cultivars could be attributed to their 

different adaptation to wide differences in 

climatic conditions, and this difference could 

be due to their different genetic constitution. 

The effect of interaction between sowing dates 

and cultivars was significant for both seasons 

(Table 7). This difference is due to differences 

among cultivars to seeding dates. Rasheed 

produced the highest grain yield (5.30 and 

5.53 t ha
-1

) when sown in 10
th

 November, 

whereas Cultivar Bohooth 158 gave the lowest 

yield (2.63 and 2.59 t ha
-1

) when sown in 20
th

 

October during both seasons, respectively. 

Table 7. Effect of sowing dates, cultivars and their interaction on grain yield (t ha
-1

) for both seasons. 

Sowing 

dates 

First season 

means 

Second season 

means 
Cultivars Cultivars 

Bohooth 

22 

Bohooth 

158 
Rasheed Bohooth 22 

Bohooth 

158 
Rasheed 

20th Oct. 3.66 2.63 4.25 3.52 3.67 2.59 4.36 3.54 

10th Nov. 5.08 4.51 5.30 4.96 5.48 4.62 5.53 5.21 

30th Nov. 4.30 3.83 4.49 4.21 4.55 4.06 4.85 4.49 

20th Dec. 3.49 3.65 3.97 3.70 3.38 3.65 4.11 3.71 

L.S.D 5% 0.7082 0.6363 0.8057 0.7651 

Means 4.13 3.66 4.50  4.27 3.73 4.71  

L.S.D 5% 0.2620  0.2421  
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It may be concluded from the results of this 

research that sowing in 10
th

 November is the 

optimum sowing date to attain high grain yield 

in wheat under Iraqi environmental conditions.  
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