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ABSTRACT 
    In this study, three wheat cultivars (Triticum aestivum L.) were planted in the agricultural fields 
of the city of Shirqat during the growth season (2020-2021), where the seeds were planted for the 
three cultivars of wheat (Sham 6, Ebaa 99 and Adana 98) in pots , and upon reaching the stage of 
(3-5) leaves were exposed to spraying with three plant growth regulators, gibberellin, salicylic acid 
and humic acid. Spraying with growth regulators was done with (L/150 mg) to find out which type 
of them is more effective than the rest, as well as to determine which of the varieties is more 
responsive to growth regulators by measuring growth characteristics and yield components. The 
results of the study showed that spraying with gibberellin acid was superior on salicylic acid and 
humic acid for all the studied traits, and with regard to the cultivars, the cultivar Adana 98 
outperformed on Sham6 and Ebba 99 in its response to growth regulators, especially gibberellin 
in the traits (total chlorophyll content, flag leaf area, plant height, dry weight, length spike, number 
of grains in the spike, and biological yield), while Sham6 cultivar outperformed in its response to 
growth regulators, especially gibberellin for the following traits (weight of 1000 grains, grain 
yield, and harvest index), and it was found that spraying with gibberellic acid significantly affects 
on all studied traits except the dry weight. 
Keywords: gibberellin acid , drought , Sham6 , Ebaa 99 , Adana 98.  
 

1- Introduction: 

Wheat (Triticum aestivum L.) is the basic global cereal crop in the world, and one of the oldest 
crops ever known to man, and the grain of this crop is an essential source of energy, as it is 
characterized by its high  vaiue of nutrition because it  includes a high percentage of carbohydrates, 
starch and proteins For this reason, all countries of the world are keen to cultivate it, and among 
those countries is Iraq, where its production of wheat reached (6,238) thousand tons annually, and 
the cultivated area of its lands reached (8574) thousand acres (Central Statistical Organization, 
2020), Despite the fact that wheat is a main food for most of the population of Iraq, especially in 
the northern regions surrounding Nineveh Governorate, where the rate of rainfall is acceptable to 
some extent, its production is affected by factors, such as the variance of genetic and environmental 
factors that affect the most important productive characteristics, including grain and Biological 
yield (Al-jehashy, 2020), The problem of drought (water scarcity) is one of the most important 
obstacles that cause a decrease in the productivity of this crop, and the reason is the fluctuation of 
rainfall levels, and for long periods of time, which has a negative impact on plant growth processes, 
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on the components of the crop, and on the rate of the photosynthesis process (Zhao et al. al, 2020), 
and it also has an effect on many important plant traits for this crop, such as a decrease in the 
number of total Tillers, which may not reach the stage of expulsion of spikes due to this factor, as 
well as a reduction in the yield of grains, on which other traits depend, such as the two traits of the 
number of spikes. , and the weight of the grains in each spike (Imran and Alloush, 2020), This is 
in addition to the biological and abiotic stresses that plants are constantly exposed to, or both, in 
nature, which limit the productivity of important crops, including wheat (Lastochkina et al., 2019), 
but most countries of the world have overcome this dilemma by using systems Good growth has a 
prominent role in the growth and productivity of such crops (Kassie et al, 2018) on the one hand, 
and using growth regulators to reduce the destructive effects of water shortage and reduce its 
severity on the other hand; Hence the idea of the research was derived, where three of the plant 
regulators were used: gibberellic acid, salicylic acid and humic acid, as gibberellic acid has a 
leading role in improving growth characteristics, yield and its components (Al-Janabi, 2021), 
Salicylic acid also had a significant effect on increasing plant growth indicators (Abbass et al., 
2020), and humic acid also had a role in this, which often spraying it with certain concentrations 
on the plant achieves a significant increase in many vegetative characteristics such as plant height, 
dry weight and vegetative total, The biological yield and chlorophyll content compared to no 
spraying (Al-Fahdawi, 2020). It is no secret to anyone that the environment of Iraq is characterized 
by low rainfall; Therefore, the solution lies in reducing the effects of water deficiency by adding 
plant growth regulators. 
The objectives of this research are: 
1- Knowing which of these regulators (gibberellin, salicylic, and humic) are more effective than 
others. 
2- To know which of the cultivars (Sham 6, Ebaa  99, Adana 98) are more responsive to plant 
growth regulators. 
 
2- Materials and working methods: 
2-1: Execution of the experiment 
   The experiment was carried out in the agricultural fields affiliated to the district of Shirqat within 
Salah al-Din governorate, during the winter agricultural season (2020-2021). Three cultivars of 
wheat (Triticum aestivum L.) were used in this study, namely (Sham6, Ebaa 99, and Adana98), 
which were planted in Mixed soil (silty clay), using pots with a diameter of 30 cm and a height of 
25 cm, and according to a completely randomized design (CRD) as a factorial experiment (3×3) 
with three replications, and the following treatments were included: 
1- The first factor (growth regulators) as follows: 
A1 : gibberellic acid (Gibberellin acid). 
A2: Salicylic acid. 
  A3: Humic acid. 
2- The second factor (cultivars) included three types of wheat: 
B1: Sham class 6. 
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B2: Ebaa class 99. 
B3: Adana class 98. 
The seeds were sown for all transactions on (11/20/2020) at a depth of 1 cm, and the healthy seeds 
were selected, and the plants were irrigated with water until several leaves appeared, and then the 
plants began to be exposed to spraying treatments with the three regulators, and after completing 
the treatment periods with the regulators, Some growth characteristics and chlorophyll content 
were studied, and then the plants were left until they reached the harvest stage, while continuing 
with daily watering after spraying, and then measuring the components  and characteristics of the 
yield. 
2-2: The characteristics studied: 
A- Total chlorophyll content (SPAD): The total chlorophyll content was measured at the 
completion of the flowering stage of the upper leaves of the main Tillers as an average of 5 plants 
from each experimental unit using the SPAD 502 device (Reynolds et al., 1998). 
B- The area of the flag leaf: It was calculated from the average measurement of 5 flag leaves of 
the main stems, which were randomly selected from each experimental unit and according to the 
following equation: 
leaf area Flag (cm2) = leaf length x width at center x 0.95 (Thomas, 1975). 
C- Plant height: It was measured using a metric ruler from the surface of the soil to the end of the 
spike (without the stalk), and this was calculated for the main Tillers as an average of 5 plants after 
they reached the stage of full flowering. 
D- Dry weight: It was measured by taking plant parts (leaves, stems and spikes) and then drying 
them under the sun for several days until the weight was stable and converted into (gm/plant). 
E- Spikes length: It was measured using a measuring tape by taking the average of the lengths of 
5 spikes from each experimental unit in a random way. 
F- The number of grains / spike: It was calculated by taking 5 spikes from each experimental unit, 
and the spike rate was calculated after manually scattering and counting it, and then calculating 
the rate. 
g- The weight of 1000 grains (weight of 1000 grains): The grains were randomly taken from spikes 
and then 1000 grains were weighed from the grain yield of the experimental units, and then their 
weight was measured with a sensitive electronic scale. 
H- Grains yield: It was estimated by weighing the grain yield of 5 plants by a sensitive electronic 
scale. 
i- Biological Harvest (Total Dry Matter Yield): It was measured by weighing the total dry matter 
of 5 plants after they were harvested (the spikes with straw) using a sensitive electronic scale. 
J- Harvest index Hi (Harvest index) for 5 plants: This was done according to the following equation 
as stated in (2007 et al., Gonzales):  

Hi = (  ) × 100    

Where Hi: is the harvest index, Gy is the grain yield, DM is the total dry matter yield (biological 
yield) i.e. (the spikes with straw). 
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2-3: Statistical Analysis: 
The data of the study was  analyzed according to a randomized complete block design, and the 
significance values were tested for the averages of the main effects of the studied factors and their 
interactions, and based on the values of the Duncan's multiple range test at a probability level of 
5%. 
 
3-The results and discussion: 
1- Total chlorophyll content: 
Table No. (1) Total Chlorophyll Content (SPAD) 

 Treatments  
 
cultivars 

No growth 
regulator 
spray 
Control   

gibberellin 
acid spray 

Salicylic  
acid spray    

Humic  
 acid spray     

Average of 
cultivars 

Sham6  45 
H  

52.2 
C   

50.3 
D   

45.63 
F    

48.28 
B    

Ebaa 99 43 
I  

48.2 
E   

45.5 
F   

45.2 
G   

45.47 
 C   

Adana 98 50.26 
D   

58.26 
A   

53 
B  

52.86 
B    

53.59 
    A 

growth 
regulators 
average  

46.08 
   D 

52.88 
A    

49.6 
    B 

47.89 
    C 

 

The averages carrying similar letters do not have any significant differences between them. 
According to the Table No. (1) there were significant differences in the average of growth 
regulators in their effect on the character of total chlorophyll, as it reached the highest mean for it 
at the second treatment (spraying with gibberellic acid) (52.88 SPAD) and the lowest average for 
the control treatment (without spraying a growth regulator). Where it reached (SPAD 46.08), and 
as for the effect of the average cultivars, it was found that the cultivar Adana98 was superior with 
an average of (53.59 SPAD) over Sham6 and Ebaa 99 cultivars. This is probably due to the strength 
of the genotype of this cultivar compared to the other cultivars under study. As for the interaction 
between the average growth regulators and cultivars, the highest concentration of total chlorophyll 
value was for Adana98 cultivar, when the second treatment (spray with gibberellic acid) reached 
(58.26 SPAD). ) outperforms Sham6 and Ebaa 99, due to the superiority of both factors 
individually in the average of the studied trait, It is clear that the plant responds well to the additive 
influence factors, including gibberellic acid, and this is reflected positively on the value of the total 
chlorophyll content, and that this response is likely to be strongest in the early stages of plant 
growth, in contrast to the later stages of growth. This is reflected positively on the efficiency of 
important vital processes in the plant, especially in the early stages of growth (Al-Saadi et al., 
2008). 
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2-The area of flag leaf  
Table No. (2) Area of the flag leaf (cm2) 

 Treatments  
 
 
 
Cultivars 

No growth 
regulator 
spray 
Control   

gibberellin 
acid spray 

Salicylic  
acid spray    

Humic  
 acid spray     

Average of 
cultivars 

Sham6  19.93 
I    

25.43 
C    

21 
G  

20.23 
H     

21.64 
B    

Ebaa 99 17.5 
C   

22.53 
E   

18.66 
J    

17.9 
K   

19.15 
    C 

Adana 98 22 
F  

30.86 
A    

26.93 
B   

23.56 
D   

25.84 
    A 

growth 
regulators 
average  

19.81 
   D 

26.27 
     A 

22.2 
   B 

20.56 
C     

 

The averages with similar letters do not have any significant differences between them. 
The results in Table No. (2) showed  significant differences among the average of plant growth 
regulators in their impact on the character of the area of the flag leaf, as the highest mean of it in 
the second treatment (spraying with gibberellic acid) was (26.67 cm2), and the lowest average 
when the control treatment) Without growth regulator spray) and reached (19.81 cm2), and for the 
impact of the average varieties, the variety Adana98 with a leaf area of (25.84 cm2) outperformed 
the Sham6 and Ebaa 99 cultivars, and the lowest value was for the Ebaa 99 variety and it reached 
(19.15 cm2), This because of  the difference in the structure of genetic between the varieties and 
the difference in their response of growth regulators. As for the interaction between the average 
growth regulators and varieties, the high-level  value of the flag leaf area for the variety Adana98 
was when the second treatment (spraying with gibberellin acid) reached (30.86 cm2). This 
combination is natural as a result of the superiority of the two factors, each separately, in the 
average of the studied trait, which resulted in superiority and an increase in the mean of the trait. 
and the reason for the superiority of spraying with gibberellic acid in giving the high- level value 
to the area of the flag leaf is due to the fact that it reduces the angle between the stem and leaves 
of the plant, it also has an important role in increasing the concentrations of certain elements such 
as phosphorous, calcium and nitrogen, and this increases the efficiency of the carbon-
representation process of plant leaves located directly under the flag leaf, which is reflected in  
positive way on the area of the flag leaf (Anonymous, 2003), and this is consistent with (Ali and 
Ahmed, 2017). where they indicated to increase this trait when spraying gibberellin. 
3- Plant height 
Table No. (3) Plant height 
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 Treatments  
 
Cultivars 

No growth 
regulator 
spray 
Control   

gibberellin 
acid spray 

Salicylic  
acid spray    

Humic  
 acid spray    

Average 
of 
cultivars 

Sham6  50 
E  

60 
B  

50 
E  

50.13 
E    

52.53 
    B 

Ebaa 99 48 
G  

52.16 
D    

47 
H  

48.5 
F   

48.91 
    C 

Adana 98 50 
E  

64 
A  

55.3 
C   

52.16 
D   

55.36 
    A 

growth 
regulators 
average  

49.33 
   D 

58.72 
    A 

50.76 
   B 

50.26 
   C 

 

The averages with similar letters do not have any significant differences between them. 
The results of Table No. (3) showed that there were significant differences for the effect of the 
average plant growth regulators on wheat plant height, as it reached the highest mean when the 
second treatment (spraying with gibberellic acid) and it reached (58.72 cm) and the lowest average 
when the control treatment (without spraying a growth regulator) It reached (49.33 cm), and as for 
the effect of the Cultivars average , Adana98 Cultivar outperformed Sham6 and Ebaa 99 Cultivars 
, with a height average  of (55.36 cm) and the shortest average was for Ebaa 99 Cultivar, which 
reached (48.91 cm) and this is due to the different genetic nature of the Cultivars, As for the 
interaction between the  growth regulators and cultivars average, it was found that the highest 
height of Adana98 cultivar at the second treatment (spraying with gibberellin) was (64 cm), 
outperforming Sham6 and Ebaa 99 cultivars, and this came as a result of the superiority of both 
workers individually, and that the superiority of Spraying with gibberellic acid in this feature is 
due to the role of gibberellin in activating the processes of growth and development in the plant 
and activating the process of stem elongation (Magome, 2004). 
 
4- Dry weight: 
Table No. (4) The effect of growth regulators on the dry weight of plants 

 Treatments  
 
 Cultivars 

No growth 
regulator 
spray 
Control   

gibberellin 
acid spray 

Salicylic  
acid spray    

Humic  
 acid spray     

Average of 
cultivars 

Sham6  1.2 
F  

1.9 
C  

1.4 
E  

1.8 
D  

1.57 
   B 

Ebaa 99 1 
H 

1.18 
F   

1 
H 

1.11 
G   

1.07 
   C 

Adana 98 1.8 
D  

2.16 
A   

1.9 
C  

2.1 
B  

1.99 
   A 
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growth 
regulators 
average  

1.33 
   D 

1.75 
  A 

1.43 
   C 

1.67 
   B 

 

The averages with similar letters do not have any significant differences between them. 
The results of the statistical analysis of Table No. (4) showed significant differences for the impact 
of the plant growth regulators average on the dry weight characteristic, as it reached the highest 
mean for it at the second treatment (spraying with gibberellin acid) and it reached (1.75) gm and 
the lowest average for the control treatment (without spraying the growth regulator) And it reached 
(gm 1.33), and as for the effect of Cultivars on average, Adana98 Cultivar outperformed Sham6 
and Ibaa 99 Cultivars, with a ratio of (1.99), and the lowest average of Ebaa 99 Cultivar (gm 1.07). 
This is because of divergence in the nature of genetic between the studied cultivars, as for the 
interaction between growth regulators and cultivars, it was found that the highest value of dry 
weight was for Adana98 Cultivar when the second treatment (spraying with gibberellin acid) 
amounted to (2.16 gm) superior to Sham6 and Ebaa 99 Cultivars, due to the superiority of The two 
factors are individually averaged for this trait. 
The reason for the superiority of spraying with gibberellic acid in produsing  the high-level value 
to the dry weight characteristic for the plant is due to the interaction of gibberellin with the growth 
regulator auxin, which increases the speed of cell division and elongation, and thus stimulates plant 
growth, which positively affects the dry weight characteristic, especially at the beginning of the 
plant elongation stage. (Al-Tayyar and Abdullah, 2018). 
5- The length of the spike : 
                                Table No. (5) The spike length 

 Treatments  
 
 
Cultivars 

No growth 
regulator 
spray 
Control   

gibberellin 
acid spray 

Salicylic  
acid spray    

Humic  
 acid spray     

Average of 
cultivars 

Sham6  9.1 
G  

10.8 
B  

9.93 
D   

9.53 
EF  

9.84 
   B 

Ebaa 99 8.6 
H  

10.03 
CD   

9.4 
F   

9.1 
G  

9.28 
   C 

Adana 98 9.53 
EF    

14 
A  

10.2 
C   

9.63 
 E   

10.84 
   A 

growth 
regulators 
average  

9.07 
  D 

11.7 
   A 

9.84 
  B 

9.42 
   C 

 

The averages with similar letters do not have any significant differences between them. 
The results of the statistical analysis in Table (5) indicated that there were significant differences 
in the effect of the plant growth regulators average on the trait of the length of spike , as a highest 
mean of this trait was when the second treatment (spraying with gibberellic acid) was (11.7 cm), 
and the low-level ratio was when the control treatment (without growth regulator) and reached 



 
 
 

5120 
 

Ann. For. Res. 65(1): 5113-5126, 2022 
ISSN: 18448135, 20652445 

ANNALS OF FOREST RESEARCH 
https://www.e-afr.org/ 

© ICAS 2022 

(9.07 cm), and as for the effect of the  Cultivars average, Adana98 Cultivar outperformed  Sham6 
and Ebaa 99 Cultivars, with an a ratio of (10.84 cm), And the lowest ratio of Ebaa 99 Cultivar was 
(9.28 cm), and this is because of the difference in the structure of genetics of Cultivars, as well as 
their difference in the length of growth period, which affects the increase in the axis length of the 
spike and the distance between its spikes, which is positively reflected on the length of the spike 
and this agrees with (Abu Al-Nazar, 2019) , as for the interaction between the growth regulators 
average  and Cultivars , it was found that the highest dry weight was for Adana98 Cultivar when 
the second treatment (spraying with gibberellin) and it reached  (14cm), outperforming Sham6 and 
Ebaa 99 Cultivars, This is because of the superiority of the two factors separately in the rate of the 
trait, which was reflected in the increase in the average of this trait for that combination, and that 
the superiority of spraying with gibberellin is due to its role in increasing the absorption and 
distribution of nutrients to plant tissues, as well as to its important role in activating nucleic acids 
that stimulate special enzymes responsible for The processes of cell division and elongation, which 
are reflected in the length of the spike (Abdoul and Muhammad, 1986), and this agrees with (Al-
Nuaimi, 2015). 
6- The number of grains in the spike: 
                 Table No. (6) The grains number in the spike  

 Treatments  
 
Cultivars 

No growth 
regulator 
spray 
Control   

gibberellin 
acid spray 

Salicylic  
acid spray    

Humic  
 acid spray     

Average of 
cultivars 

Sham6  22 
H  

32 
B  

26 
E  

25 
F  

26.25 
   B 

Ebaa 99 19 
I  

26 
E  

23 
G  

23 
G  

22.75 
   C 

Adana 98 25 
F  

33 
A  

28 
C  

27 
D  

28.25 
   A 

growth 
regulators 
average  

22 
 D 

30.33 
   A 

25.66 
   B 

25 
 C 

 

The averages with similar letters do not have any significant differences between them. 
The results shown in Table No. (6) show significant divergences in the effect of the average of 
plant grow regulator on the character of the number of grains for each spike. The highest mean of 
this trait was reached at the second treatment (gibberellin acid spray) (30.33 grains/spike), and the 
lowest average was at The control treatment (without growth regulator spray) amounted to (22 
grains/spike), and for the average effect of Cultivars, Adana98 Cultivar was superior to Sham6 
and Ebaa 99 Cultivars with an average of (28.25 grains/spike), and the lowest average of Ebaa 99 
Cultivar was (22.75 grains/spike). This might be because of  to the difference in the genetic 
structure of these Cultivars, as for the interaction between the average of growth regulators and 
Cultivars, it was found that the highest average of Adana98 Cultivar at the second treatment (spray 
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with gibberellic acid) reached (33 grains/spike) superior to Sham6 and Ebaa 99 Cultivars , and this 
is due to the superiority of The two factors individually in the average of the trait, which leads to 
an increase in the average of the trait for this combination, and the superiority of spraying with 
gibberellic acid was clearly visible in increasing this trait, and the reason was as stated in a study 
(Ali and Ahmed, 2017), Spraying with gibberellic acid has a positive effect on the number of grains 
in the spike, and the reason for this increase perhaps be caused by  the growing in the leaf area of 
the flag leaf, and the increase in the content of the leaves of chlorophyll, and since the flag leaf 
and what it contains of chlorophyll is the main source of the products of carbon metabolism during 
the stage of grain filling. (Al-Hassan, 2007), the increase in its leaf area and its content of 
chlorophyll encouraged the plant to produce the highest possible grains number in the spike. 
7- The weight of 1000 grains  
Table No. (7) The 1000 grains weight 

 Treatments  
 
Cultivars 

No growth 
regulator 
spray 
Control   

gibberellin 
acid spray 

Salicylic  
acid spray    

Humic  
 acid spray     

Average of 
cultivars 

Sham6  15.13 
I    

22 
A 

18.44 
D    

16.33 
F    

17.97 
  A 

Ebaa 99 15.66 
H    

19 
C  

12.66 
K    

14.66 
J    

15.5  
   C 

Adana 98 16 
G  

20 
B  

18 
E  

16.06 
G    

17.51 
   B 

growth 
regulators 
average  

15.59 
   D 

20.33 
   A 

16.36 
   B 

15.68 
   C 

 

The averages with similar letters do not have any significant differences between them 
 Depending the statistical analysis results of table No. (7) confirmed significant differences for the 
effect of the plant growth regulators average on the weight of (1000) grains, as it reached the 
highest mean for it when the second treatment (spraying with gibberellin acid) (20.33 gm) and the 
lowest average when the control treatment (Without growth regulator spray) it reached (15.59 gm), 
and for the average effect of Cultivars, Sham6 Cultivar outperformed Ebaa 99 and Adana 98 
Cultivars, with an ratio of (17.97 gm), and the low-level average was for Ebaa 99Cultivar (15.5 
gm), This is probably caused by the difference in the genetic structure between Cultivars, and their 
difference in the duration of their difference and their filling  in the feature of  the grains number 
for each spike. The average of growth regulators and cultivars, it was found that the highest value 
of 1000-grain weight was for Sham6  at the second treatment (spraying with gibberellin acid), 
which amounted to (22 gm), outperforming Ebaa 99 and Adana98 Cultivars, This results from the 
superiority of both factors individually in the average of the trait, that spraying with gibberellin 
has a positive effect on this trait, and the reason may be in consequence of its function in making 
better vegetative growing of the plant, increasing the weight of the dry matter, and increasing the 
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leaf area of the flag leaf, which led to an improvement in the supplying process for the materials 
represented by The source (the flag leaf) goes downstream (the grains), which in turn was reflected 
on the character of the weight of 1000 grains (Ali and Ahmed, 2017), and this is consistent with 
(Al-Irkwazi, 2019) who found that the character of the weight of 1000 grains increases when 
spraying with gibberellic acid. 
8- Grain yield 
Table No. (8) Grain yield 

 Treatments  
 
Cultivars 

No growth 
regulator 
spray 
Control   

gibberellin 
acid spray 

Salicylic  
acid spray    

Humic  
 acid spray     

Average of 
cultivars 

Sham6  2.2 
G  

3.27 
A 

3.03 
B  

2.6 
D  

2.77 
  A 

Ebaa 99 1.8 
I  

2.5 
E  

2.4 
F  

1.9 
H  

2.15 
  C 

Adana 98 2.5 
E  

2.93 
C  

2.6 
D  

2.6 
D  

2.65 
  B 

growth 
regulators 
average  

2.16 
  D 

2.9 
  A 

2.67 
  B 

2.36 
  C 

 

The averages with similar letters do not have any significant differences between them. 
Results in  table No. (8) proved  significant differences for the effect of the average of plant growth 
regulators on the character of the grain yield, as it reached the highest mean of it at the second 
treatment (spraying with gibberellic acid) and amounted to (2.9 gm), and the lowest average when 
the control treatment (without spraying a growth regulator) It reached (2.16gm), and for the effect 
of Cultivars average , Sham6 Cultivar outperformed Ebaa 99 and Adana98 Cultivars , with an 
average of (2.77gm), and the low-level average of Ebaa 99 Cultivar  (2.15gm), This may be caused 
by the difference in the genetic nature of Cultivars, as for the interaction between the growth 
regulators average  and Cultivars, it was found that the highest value of the grain yield trait was 
for  Sham6 Cultivar when the second treatment (spraying with gibberellic acid) amounted to 
(3.27gm) superior to Ebaa 99 and Adana98 Cultivars, This is due to the superiority of each 
individual factors in the trait average. The superiority of spraying with gibberellic acid in relation 
to the grain yield is probably in consequence of the important function that gibberellic acid 
performs in increasing the rate of photosynthesis in leaves, due to its role in activating the work of 
the carboxylase enzyme, which in turn increases all the important vital activities inside cells, which 
contributes to a significant increase of this trait (Saleh , 1990), and this agrees with (Al-Obaidi, 
2015), who found that the trait of grain yield increases when using gibberellic acid. 
9- Biological yield 
Table No. (9) Biological Yield 



 
 
 

5123 
 

Ann. For. Res. 65(1): 5113-5126, 2022 
ISSN: 18448135, 20652445 

ANNALS OF FOREST RESEARCH 
https://www.e-afr.org/ 

© ICAS 2022 

 Treatments  
 
Cultivars  
 

No growth 
regulator 
spray 
Control   

gibberellin 
acid spray 

Salicylic  
acid spray    

Humic  
 acid spray     

Average of 
cultivars 

Sham6  9.2 
E  

10.56 
B   

10.0 
C   

9.76 
D   

9.88 
  B 

Ebaa 99 9.0 
F  

10.06 
C    

9.74 
D   

9.16 
E   

9.49 
  C 

Adana 98 10.03 
C   

11.06 
A    

10.5 
B   

10.86 
C   

10.61 
  A 

growth 
regulators 
average  

9.41 
  D 

10.56 
  A 

10.08 
  B 

9.92 
  C 

 

The averages with similar letters do not have any significant differences between them. 
The results in Table No. (9) indicated  significant differences in the influence of the  plant growing 
regulators average on the biological yield of wheat, as it reached its highest mean at the second 
treatment (spraying with gibberellic acid) and it reached (10.56gm), and the lowest average was 
when the control treatment (without spraying of growth regulator) reached (9.41gm), and as for 
the effect of the Cultivars average , Adana98 Cultivar outperformed Sham6 and Ebaa 99 Cultivars 
with  a ratio of (10.61gm), and the low-level ratio of Ebaa 99 Cultivar (9.49gm), This is due to the 
difference in the genetic structure between Cultivars as a result of their different ability to 
accumulate dry matter and the different values of its components. As for the interaction between 
the average growth regulators and Cultivars, it was found that the highest average of Adana98 
Cultivar when the second treatment (spraying with gibberellic acid) reached (11.06 gm), superior 
to Sham6 and Ebaa 99 Cultivars, and this is normal for the superiority of the two factors separately 
in the average of this trait. 
And that the role of gibberellin in increasing this characteristic was evident, and this is due to its 
effect on other traits on which the biological yield depends, such as the grain yield by stimulating 
growth and increasing the absorption of nutrients, which increases the efficiency of the 
photosynthesis process, that leads to the filling of grains and an rising in the value of the yield of 
grains, which is The most important pillars of the biological yield, in addition to its effect on other 
important traits such as the number of spikes, the spike length and the grains number, and this is 
reflected in the biological yield and this is reliable with what have been stated (Al-Nuaimi, 2015). 
 
10- Harvest Index  
Table No. (10) Harvest Index 

 Treatments  
 
Cultivars 

No growth 
regulator 
spray 
Control   

gibberellin 
acid spray 

Salicylic  
acid spray    

Humic  
 acid spray     

Average of 
cultivars 
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Sham6  23.9 
F  

30.75 
A   

30 
B  

26.67 
C    

27.83 
A   

Ebaa 99 20 
 H 

24.75 
 E   

24.64 
  E    

20.65 
        G    

22.51 
C    

Adana 98 25 
E  

25.9 
D   

24.76 
E   

25.74 
D   

25.35 
B   

growth 
regulators 
average  

22.96 
D   

27.13 
A    

26.46 
B    

24.35 
  C    

 

The averages with similar letters do not have any significant differences between them. 
Results in table No. (10) revealed  significant differences between the average of growth regulators 
in their effect on the trait of the index of  harvest, as it reached the highest mean for it in the second 
treatment (spraying with gibberellic acid) (27.13), and the lowest average when the control 
treatment without a growth regulator was (22.96), and for the effect of the Cultivars average , 
Sham6 Cultivar was superior to the two Ebaa 99 and Adana98 cultivars, with an average of (27.83). 
As for the interaction between growth regulators and Cultivars, the highest value of the harvest 
index trait of Sham6 Cultivar was at the second treatment (spraying with gibberellic acid), which 
was superior to (30.75). Ebaa 99 and Adana98 Cultivars Although it is one of the approved 
Cultivars in Iraqi agriculture, This is due to the divergence in the structure of genetics of Cultivars, 
as well as their difference in the efficiency of distributing the products and outputs of the 
photosynthesis process to the grains, and that gibberellin has an important impact on the value of 
the harvest index through its role in increasing the plant’s ability to absorb water, and important 
nutrients, as well as its role in transporting these materials From the source to the estuary, which 
increases the grain yield, and accordingly increases the harvest index, and this corresponds to (Al-
Irkwazi, 2019). And that the value of the harvest index should be around 30% or more than that 
for high-efficiency Cultivars, and the superiority of Sham6 Cultivar in this trait is probably due to 
its superiority in exploiting the available growth factors, which results in an increase in the 
accumulation of dry matter in the different stages of growth and its high efficiency in transporting 
materials Food from the places of manufacture (sources) to the storage places, which are the grains 
(estuaries store), and also due to the ability of these estuaries stores to accommodate the 
accumulation of dry matter in the grains during the period of their filling. 
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