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Abstract

The study was conducted during the winter season 2022-2023 in a farmer’s field in Baladruz
District, Diyala Governorate. Four varieties of wheat (Triticum aestivum L.) were used (IPA 99,
ADNA, Al-Faris, and Baghdad) under the influence of three planting dates (11/5, 11/20, 5/12), to
determine the effect of planting dates on growth traits and yields. Randomized Completely Block
Design used with three replications. The date 5/11 gave the highest average for leaf area traits (38.1
cm2), the number of seeds per spike (49.0), and the weight of 1000 seeds (43.7 g). While date 5/12
gave the lowest average for leaf area traits (26.3 cm2), plant height (59.1 cm), number of seeds per
spike (41.5), weight of 1000 seeds (34.1 g), biological yield (13.3 g), individual plant yield (5.5 g),
and harvest index (40.7%). The varieties differed significantly in the studied traits, where (ADNA)
cultivar giving the highest value for the traits of number of shoots/plant (7.7), spike length (12.1 cm),
number of grains per spike (54.4), biological yield (21.5 g), and individual plant yield (9.8 g). Al-
Faris variety gave the highest averages for leaf area (35.4 cm2), plant height (68.6 cm), and weight
of 1000 seeds (3.53 g). The overlap between the varieties and planting dates was significant, as the
(ADNA) variety planted on 5/11 gave the highest plant height (74.7 cm), the number of grains per
spike (63.3), the biological yield (24.3 g), and the individual plant yield (11.6 g). While the variety
IPA 99, which planted on 5/12, gave the lowest average for leaf area traits (16.4 cm2), plant height
(56.0 cm), spike length (8.5 cm), weight of 1000 seeds (19.4 g), individual plant yield (5.0 g), and
harvest index (34.6%.(
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Introduction:

wheat Triticum aestivum L. is one of the most tryptophan and methionine), fats (1.5-2%),
important cereal crops in the world and is and water about 12%. (2). The economic yield
known as the king of grains. Its grains contain of any crop is affected by the genetic factor
all the essential nutrients, including represented by the varieties, as well as the
carbohydrates  (60-80%, mainly starch), environmental  factors  represented by
proteins (8-15%), sufficient amounts of all temperature, humidity, and photoperiod
essential  amino acids (except lysine, resulting from the difference in planting dates,
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which play a major role in influencing the
characteristics of the crop and its components.
(16), Therefore, the appropriate planting date
ensures the appropriate requirements for
temperature and photoperiod for the different
stages of plant growth (14). The variation in
genetic factors of varieties and their
interaction with environmental factors leads to
differences in the extent of their response to
environmental conditions and the resulting
variation in the expression of their
performance during the various stages of
growth and their impact on yield. In many
studies, clear differences were found in the
behavior of varieties in terms of growth and
production due to the change in planting date
(21.(

In recent decades, attention has focused on
developing new varieties of wheat that are
adapted to environmental conditions and have
high productivity according to their genetic
composition, as well as following optimal
scientific cultivation methods and growth
factors for the success of its cultivation. The
key to good management is planting at the
ideal time, which means placing the crop in
Materials & Methods:

The experiment was carried out in a farmer's
field in Baladruz district, Diyala governorate,
Irag. Four varieties of wheat were
implemented: IBA99, ADNA, Al-Faris, and
Baghdad, in order to determine the effect of
planting dates on the growth traits and yield of
the above-mentioned varieties. The study
conducted during the winter season (2022-
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specific climatic and environmental conditions
through which the highest regulation of the
relationship between source and outlet is
achieved, giving the highest biological and
economic Yyield. Early planting of wheat in
relation to the ideal sowing date exposes the
crop to high temperatures that accelerate plant
growth and development, and, thus shorten the
shooting stage by stimulating the crop and
entering the elongation phase more quickly, in
addition to its effect on the processes of leaf
expansion and shoot development as means of
increasing yield (26.(

Many wheat varieties have been registered
and approved during the last period in Irag.
They were distinguished by their efficiency in
production, their tolerance to some
environmental conditions, and their resistance
to some pests. Hence, the aim of this study
was, i.e. the extent of the variety’s ability to
adapt to the appropriate date for planting it,
and the effect of this on the traits of growth
and vyield, and knowing the productive
efficiency of a number of wheat varieties at
different stages of time.

2023) in clay soil. Three planting dates were
used {November 5, November 20, December
5}. The experiment was carried out using a
randomized complete block design with three
replications for each date, and soil and crop
preparations practices were also carried out
according to scientific recommendations. The
land was plowed in two perpendicular plows
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using a rotary plow, and it was harrowed,
leveled, and divided into plots. The area of
each plot was 2 m2. Each plot included ten
lines, and the distance between one line and
another was 10 cm. Seeds were planted in the
lines with a distance of 10 cm between one
seed and another. The experiment was
fertilized with super Phosphate and urea
fertilizer {N ratio = 46%} and according to
scientific recommendations. The experiment
involved the measurements of the traits of leaf

(
Results and Discussion:
Flag leaf area (cm2 (

Table 1. shows that planting on the first
date of 5/11 gave the highest average of the
flag leaf area, reaching (38.16 cm2), which
was superior to the other dates. The reason for
the difference in the flag leaf area within the
planting dates is that the earlier date may give
more time for the development of plant’s cells.
The plant elongates and then increases the leaf
area (17). This result is consistent with what
was found by (27), (11), and (23), who
explained that planting dates and temperatures
have an effect on the flag leaf area. Table (1)
shows that the two varieties, Al-Faris and
Baghdad, did not differ significantly from
each other, and they gave the highest averages
for flag leaf area, amounting to (35.44 and
35.22 cm2), respectively. The wheat varieties,
IBA 99 and ADANA, gave the lowest average
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area (cm?), plant height (cm), number of
effective shoots, spike length (cm), number of
grains per spike, weight of 1000 grains (Q),
biological yield (g/plant), and plant vyield,
Individuals (g/plant), harvest index. Data were
analyzed for the studied traits according to a
randomized complete block design
(R.C.B.D.), and the averages of the genotypes
were tested using the Duncan polynomial
method (12

for the same trait, amounting to (30.20 and
26.88 cm2), respectively. The reason for the
differences in the area of the flag leaf is
attributed to their differences in genetic
attributes and the difference of these attributes
in the period from planting to 100% flowering,
which includes the growth and expansion
stage of flag leaf. Regarding the interaction
between dates and varieties, the Baghdad
variety grown in 5/11 gave the highest average
leaf area, reaching (40.33 cm2). The average
leaf area of the cultivar IBA 99 grown at the
third planting date (5/12) was 16.40 cmz2,
which is the lowest average compared to the
rest of the cultivars. The reason for the
difference in wheat varieties during planting
dates in this regard may be due to the nature of
the varieties in their response to climatic
factors during leaf formation (21.(
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Table 1. effect of planting dates, varieties, and their interaction on flag leaf area (cm?).

Planting date o
Means 12\5 11\20 115 Varieties
30.20b 16.40e 34.85bc | 39.37a | IBA99
26.88b 18.06e 24.95d 37.62ab | ADANA
35.44a 35.33abc | 35.66abc | 35.33abc | Al-Faris
35.22a 35.66abc | 30.66¢d 40.33a Baghdad

26.36¢ 31.53b 38.16a Means

Plant height

The results in Table 2. show that planting on
the first planting date of 5/11 gave the highest
average of plant height of (70.55 cm), which
was significantly superior to the third planting
date of 5/12, which gave plants with an
average height of (59.10 cm). The reason was
attributed to the delay in planting which
exposing plants to the negative impact of high
temperatures in the branching and elongation
stages, which leads to the plant accelerating
towards stopping vegetative growth and
heading towards flowering. Thus, the
elongation period is shortened and the plant’s
height is reduced. These results are consistent
with what was observed by (17 ) who
indicated a gradual decrease in the height of
wheat plants due to the delay in the planting
date. The varieties IBA99, ADNA, and Al-
Fares did not differ significantly from each
other in plant height and gave values of (66.3,
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64.95 and 68.66 cm), respectively, while the
Baghdad variety differed significantly from
the rest of the varieties and gave the lowest
plant height of (63.0 cm). Table 2. indicates
that the ADANA variety, planted on the first
planting date 5/11, achieved the highest plant
height of (74.70 cm), while the IBA99 variety,
planted on the third planting date of 5/12, had
the lowest average plant height of (56.0 cm).
The reason for the difference between wheat
varieties in plant height over planting dates
may be due to the difference in the length of
the petioles, especially the upper petioles as a
result being affected by the genetic attributes
of the varieties that are affected by
environmental conditions, especially
temperature (22). These results agreed with
what was found by (24) and (21) who
indicated that the height of wheat varieties
varied with changing planting date

ISSN 2072-3857




Euphrates Journal of Agricultural Science-16 (2). 146-160, (2024)

Jassim et al.

Table 2. Effect of planting dates, varieties, and their interaction on plant height (cm).

Planting dates _—
Means 125 g 1120 115 Varieties
66.35ab 56.00f 74.00ab 69.06abcde | Aba99
64.95ab 56.83f 63.33cdef | 74.70a Adna
68.66a 64.00bcdef | 72.00abc | 70.00abcd | Al-Faris
63.00b 59.60ef 60.93def | 68.46abcde | Baghdad

59.10b 67.56a 70.55a Means

Number of effective tillers

The results in Table 3. showed that planting
dates did not significantly affect the number of
tillers/plant, meaning that the environmental
conditions were fairly equal during the three
dates (8). The results of Table 3. showed that
there were some significant differences
between the averages of the varieties, as the
ADANA variety recorded the highest rate of
(7.73), which did not differ significantly from
the variety of IBA 99, which gave a rate of
(7.38). The two varieties, Al-Faris and
Baghdad, did not differ significantly to each
other either, and they gave the lowest average
for the number of tillers.plant-1 amounting to

(
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(3.53 and 4.44), respectively. Also, the results
of the table indicating that the interaction of
varieties and planting dates was somehow
significant, as the IBA 99 variety and the
ADANA variety, planted on the second and
third planting dates of 11/20 and 12/5, gave
the highest averages, reaching (8.50 and 8.00),
respectively. The two varieties, Al-Faris and
Baghdad, grown on the three dates, did not
differ significantly to each other and gave the
lowest average. The variation between
varieties in this trait may be due to a
difference in their genetic structure (18; 19
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Table 3. Effects of planting dates, varieties, and their interaction on the number of tillers.plant

1

Means Tzigtmg datelsl\zo s Varieties
7.38a 7.66ab 8.50a 6.00bc | IBA99
7.73a 8.00ab 7.86ab 7.33ab | ADANA
3.53b 3.20d 3.86d 3.53d Al-Faris
4.44b 4.33cd 3.86d 5.13cd | Baghdad
5.80a 6.02a 5.50a Means
Spike length (cm (

The averages presented in Table 4. indicate
that there are no significant differences
between the three planting dates. The same
table shows that the ADANA variety was
significantly ~ superior to all varieties,
achieving a value of (12.11) cm for the spike
length attribute, while the two varieties IBA99
and Al-Fares recorded the lowest value for the
trait, amounting to (9.16, 9.52) cm,
respectively. There was a significant
interaction between the varieties and planting
dates for spike length (cm), as the ADANA
variety planted on the first planting date of
11/5 was significantly superior and achieved a

value of (12.66 cm), and it did not differ
significantly with the second and third
planting dates of 20/11 and 5/12. The latter
variety did not differ significantly with the
Baghdad variety grown at the same date, in
which the average trait reached (96.10 cm).
On the other hand, the varieties IBA99 and Al-
Fares, grown at the second and third planting
dates of 20/11 and 5/12, gave the lowest value
for the trait, amounting to (9.0, 8.5, 9.5, 9.0
cm), respectively. The inconsistency between
the varieties in this trait may be due to a
difference in their genetic composition (18, 19

Table 4. Effects of planting dates, varieties, and their interaction on spike length (cm).

Planting dates o
Means 12\ 11\20 11\ Varieties
9.16¢ 8.50c 9.00c 10.00bc | IBA99
12.11a 12.33a 12.33a 12.66a | ADANA
9.52¢ 9.03c 9.53c 10.00bc | Al-Faris
10.76b 10.00bc 10.33abc | 10.96ab | Baghdad

9.96a 10.30a 10.90a | Means
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Number of grains per spike

Data in Table 5. showing a difference in the
Means of the number of grains per spike at
different planting dates, as the first date of
5/11 exceeded and gave the highest value of
(49.0 grains.spike-1), while the third planting
date of 5/12 gave the lowest value of (41.5).
Seed/spike), and the reason for the decrease in
the number of grains per spike at late dates is
attributed to the high temperatures that are not
suitable for pollination and fertilization, the
reduction of the critical period for flowering,
the lack of green space, the decrease in
photosynthesis, and the shortening of the
period for the formation of spikelets and
florets, and this is consistent with what was
indicated by (9). The same table indicates the
significant superiority of the ADANA variety
in the average number of grains per spike
(54.4 grains.spike-1), and AL-Fares variety
gave the lowest average for the same
characteristic, amounting (34.5 grains.spike-
1). The reason for the difference in the
varieties of wheat included in the study in this

characteristic is the variation in the number of
spikelets. This result agreed with (4) and (9)
that wheat varieties differ among themselves
in the number of grains per spike. Table 5.
shows that the ADNA variety, planted at the
first planting date of 5/11, was significantly
superior in number of grains per spike to the
rest of the varieties planted at all dates, and
gave an average of (63.3 grains/spike), while
the Al-Faris variety, grown at the third
planting date, 5\12 gave the lowest average
was (26.0 grains.spike-1), The reason for this
decrease in the number of grains in the spike is
attributed to the unsuitability of climatic
factors for the different stages of plant growth
and the nature of the response of the varieties
to these conditions. This result agreed with
(4), who showed the difference between the
varieties planted at different dates in their
production of dry matter and found a
significant  positive  correlation  between
number of grains per spike and grain yield

Table 5. effect of planting dates, varieties, and the interaction between them on the number of

grains per spike .

Planting date o
Means 12\5 11120 115 Varieties
46.71b 48.04cd 50.41bc 41.69def | IBA99
54.443a 44.33cde | 55.66b 63.33a ADANA
34.55¢c 26.00g 34.66f 43.00cde | Al-Faris
44.77b 47.66c¢d 38.66ef 48.00cd | Baghdad

41.50c 44.84b 49.00a Means
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Grains Wight 1000 (g (

The weight of a thousand grains is considered
one of the most important technological
indicators taken into account by the country’s
standard specifications and an important
component of productivity, which is
associated with the number and weight of
grains per spike and the number of spikes per
unit area. The number of grains and the weight
of a thousand grains are also among the most
important characteristics associated with
improving production (8). The results of Table
6. showed that there were differences that
reached the level of significance for the
planting dates, and the first date, 5/11, gave
the highest value for the trait, amounting to
(43.7 grams), significantly superior to the two
dates, 20/11 and 5/12. Al-Fares wheat variety
was significantly superior compared to the rest
of the varieties, achieving a value of (53.3
grams) per thousand grains. While the variety

IBA99 recorded the lowest value for the trait,
amounting to (255 g@). A significant
interaction was found between the varieties
and planting dates for the weight of 1000
grains, as AL-Fares variety planted on the first
date 5/11 was significantly superior and
achieved a value of (60.0 g). While the IBA 99
variety, grown in 5/12, gave the lowest value
for the trait, amounting to (19.4 grams). The
variation between varieties in this trait may be
due to a difference in their genetic
composition, the length of the grain filling
period and other attributes of the crop, and the
high efficiency of the varieties in exploiting
the products of photosynthesis and produce a
larger amount of dry matter and harnessing it
to the flowers and grains, which led to an
increase in the percentage of fertile florets,
and then to increased grain number, size, and
degree of filling (18; 19.(

Table 6. effect of planting dates, varieties, and their interaction on the weight of 1000g.

Planting date

Wi 12\5 11\20

11\5 Varieties

25.5d 19.409 26.20f

30.60e | IBA99

33.48¢c 23.93f 34.40e

42.13d | ADANA

53.33a 51.00bc | 49.00c

60.00a | Al-Faris

46.07b 42.43d 53.36b

42.434 | Baghdad

34.19c 40.74b

43.79a | Means
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Biological Yield

The results of Table 7. show that there are
some significant differences between the
planting dates, as the first planting date and
the second date did not differ significantly
between them, and they gave the highest
biological yield, reaching (17.8 and 16.3
grams) respectively. They were superior to the
third planting date, 5/12, which gave the
lowest yield of (13.3 grams). This is due to the
short number of days from planting to
maturity to the last date, which means a short
period of photosynthesis, the amount of
materials formed, and the formation of
growths and shoots, especially since there is a
relationship between the biological yield and
both the number of shoots and the height of
the plant. From the results of Table 7, it is
clear that the variety ADANA gave the highest
value for the average biological Yyield,
amounting to (21.5 grams), while the two
varieties, Al-Faris and Baghdad, did not differ
significantly between them and were given the
lowest value for the biological yield trait,
reaching (13.3 and 12.3 grams), respectively.
The reason is due to the difference between
varieties in the efficiency of forming a

vegetative cover to intercept sunlight and
accumulate dry matter, and thus their
difference in net photosynthesis per unit area
(25). The results of the same table indicated
that the interaction of varieties and planting
dates was somewhat significant, as the
ADANA variety, planted on 11/5 and 11/20,
was significantly superior and gave values of
(24.3 and 23.3 @) respectively, while the
Baghdad variety, grown on the third planting
date, gave 5\ 12 The lowest rate was (10.8
grams) and did not differ significantly from
the first and second planting dates. The
increase in the biological yield of plants grown
at the first date is due to the environmental
conditions being suitable for the different
stages of plant growth, which resulted in
vegetative growth that is more efficient in
intercepting solar radiation during the growing
season, which increased the nutrients
deposited in all parts of the plant, and this was
represented by an increase in the height of the
plant and the number of shoots, and this was
in keeping with This result is in line with the
results of previous researchers, including (17.(

Table 7. Effect of planting dates, varieties, and their interaction on biological yield (g).

Planting Dates o
Means 125 1120 115 Varieties
16.52b 14.58bcd 17.82b 17.16b IBA99
21.55a 17.00b 23.33a 24.33a ADANA
13.00c 11.00d 12.00cd 16.00bc | Al-Faris
12.30c 10.83d 12.33cd 13.73bcd | Baghdad

13.35b 16.37a 17.80a Means
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Grain yield per plant (g(

The grain yield in wheat is determined by a
number of interconnected components, namely
the number of spike, the number of grains per
spike, and the weight of the grain. Each of
these three components is affected by genetic
and environmental factors and their
interactions in the period of emergence and
life cycle (18). The results of Table 8. showed
that the first planting date, 5/11, gave the
highest value for the individual plant yield,
amounting to (8.8 grams), and was not
significantly superior to the second date,
20/11, which gave a yield amounting to (8.5
grams), and it was significantly superior to the
third date, 5/12, which it gave a yield of (5.5
grams). The results of the same table indicate
that the ADANA variety gave the highest
value for the individual plant yield, amounting
to (9.8 g), while the Baghdad variety gave the

lowest value for the individual plant yield,
amounting to (6.4 g), and it did not differ
significantly with the varieties IBA 99 and Al
Fares. Table 8. shows that the interaction
between planting dates and varieties was
significant. The ADANA variety, planted on
11/5 and 11/20, achieved the highest
individual plant yield of (11.6 and 11.0 g)
respectively. This is attributed to the variety’s
superiority in most of the yield components
and its adaptation to environmental factors.
This result is consistent with the findings of
(3, 13, 20), who indicated differences between
wheat varieties in the grain yield of the plant,
while the varieties IBA99, Al-Fares, and
Baghdad were grown in 5/12 did not differed
significantly among eachother and gave the
lowest yield of (5.0 g .(

Table 8. effect of planting dates, varieties, and the interaction between them on the individual

plant yield (g).

Planting Date .
Means 126 1190 116 Varieties
7.44b 5.00e 8.00cd 9.33bc | IBA99
9.88a 7.00cd 11.00ab | 11.66a | ADANA
6.77b 5.00e 7.33cd 8.00cd | Al-Faris
6.27b 5.00e 7.50cd 6.33de | Baghdad

5.5b 8.45a 8.83a Means
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Harvest Index%

Harvest index is considered as one of the most
important indicators for evaluating the
efficiency of a variety. It is also utilized as an
indicator of selection between different
genotypes. Furthermore, harvest index one of
the important alternatives through which
breeders seek to increase the final yield of
grain crop outputs. Harvest index clearly
highlights the role of plant parts above the soil
surface in distributing metabolites (15 and 19).
Table (9) shows that the second planting date,
20/11, achieved the highest harvest index rate
of (53.86%) and did not exceed the first
planting date, 5/11, which gave a harvest
index rate of (51.0%), while the third planting
date 5/12 gave the lowest percentage (40.7%).
It could be noticed from Table 9. that planting
at the appropriate time resulted in an increase
in the number of branches and the weight of a
thousand seeds, thus increasing the size of the
outfalls, which encouraged the transfer of
more products of photosynthesis and their
contribution to increasing the grain yield at a
higher rate than their transfer to other parts of
the plant that participate in the total dry matter
yield, thus, the harvest index eventually
increased. This result is consistent with the
results of (21), (10), (5), and (6), who
indicated that creating  environmental
conditions suitable for the growth and

formation of plant organs may enable it to
achieve an increase in grain yield higher than
the increase in dry matter weight. Results of
table (9) shows that the two varieties Baghdad
and Al-Fares did not differ significantly from
each other and achieved the highest
percentage of harvest index reaching (52.3 and
50.8) respectively, outperforming the two
varieties IBA99 and ADANA, which achieved
a percentage of (44.8 and 45.9%) respectively.
The table also shows that the interaction
between the varieties and dates The cultivation
was significant, as the two varieties Baghdad
and Al-Faris, planted on the second planting
date 20/11, achieved the highest percentage of
harvest index, reaching (60.7 and 58.0%),
respectively, and they did not differ
significantly from the ADANA variety,
planted on the first date 5/11, which gave a
percentage of (52.9%). While the varieties
IBA99 and ADANA, planted at the third
planting date 5/12, gave the lowest harvest
index percentage, reaching (34.6 and 37.3%),
respectively. The superiority of these varieties
in this trait is attributed to their superiority in
individual plant yield, and this result is
consistent with the results of (1, 3, and 13),
who indicated that the increase in harvest
index is due to the increase in grain yield
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Table 9. effect of planting dates and varieties and the interaction between them on the harvest

index %.
Planting dates
Means Varieties
12\5 11\20 11\5
44 .82b 34.63d 45.13cd 45.70cd | IBA99
45.95b 37.36d 47.60bc 52.90abc | ADANA
50.88ab 45.00cd 58.00abc | 49.66bc | Al-Faris
52.33a 46.16bc 60.73a 46.10bc | Baghdad
40.78b 53.86a 51.09a Means
Conclusion

The results obtained in this study showed that
the varieties were variable in their response to
planting dates. Different planting dates led to
an increase or decrease in crop growth
periods, which affected the components of the
yield. Three varied planting dates were used.
The first planting date, 5/11, recorded a slight
superiority over the rest of the planting dates.
The reason may be that the environmental
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conditions were fairly similar in terms of the
average values of the studied traits, as the
ADANA variety outperformed for most of the
studied traits. During the three dates
distributed over the course of a month,
different results may be obtained when
studying other dates or studying the same
dates for several seasons
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