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Abstract 

The experiment was conducted in Babylon province, Al-Shomali district, in a clay-
loam soil texture in the winter of 2020-2021. to study the effect of cultivars and 

planting distances between rows and comparison between tillers and the interaction 

on growth, grain yield and their components in wheat crops. The complete ran-
domized block design RCBD was used in the study for four bread wheat cultivars 

(C1: Buhooth 22 – C2: French wafer – C3: S 483 and C4:  IPA 99). The experi-
ment was analyzed using the spilled plot design into a complete randomized block 

design with three replicates; the cultivars were considered to be included in the 

main plot, and the study of tillers in plants was the subplot (T1: main tiller – T2: 
Second tiller and T3: Third tiller). The most important results can be summarized 

as follows: The results showed the C3 cultivar excelled in plant height, number of 
tillers, flag leaf area, number of spikes m-2, spike length, number of grains per 

spike, biological yield, grain yield and harvest index, while the C4 cultivar was 

excelled in chlorophyll content and grain 1000 weight. The tillerring system 
showed the main tiller T1 excelled on the rest of the tillers in each chlorophyll 

content, flag leaf area, spike length, number of grains per spike,  grain 1000 
weight,   germination power,  germination speed,  percentage of germination,  

seedling weight and the percentage of protein, The interaction between cultivars 

and tillers appeared  C4T1 excelled in chlorophyll content, spike length and grain 
1000 weight, while C1T2 excelled in plant height, C3T1 interaction in flag leaf 

area and the number of grains per spike. 
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Introduction 

Wheat (Triticum aestivum L.) is one of the most important small-grain crops in the 
world because of its strategic role in achieving food security. Its importance lies in 
the fact that its grains are used to produce the indispensable loaf of bread for most 
peoples of the world 1. The process of seed formation includes a series of develop-
mental stages, starting with fertilization and accumulation of nutrients, which ends 
with seed drying and dormancy. Each of these stages includes a change in the mor-
phological and physiological development of the seed, which can determine the 
inherent vitality of the seed and its ability to perform and regrow again 2. Wheat 
differs in its growth according to its genetic nature 3, and it is characterized by 
diversity in growth according to the cultivated variety 4. Hence, the production of 
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(tillers) differs according to the varieties. The lateral tillers arise from the basic 
buds of the Grass family and play a positive or negative role in producing produc-
tion seeds with the availability of environmental factors and nutrients 5. The quality 
and quantity of wheat seeds are also greatly affected depending on the production 
and competition of (tillers) in unit area 6. Therefore, the production and develop-
ment of wheat tillers is significant, as 70% of wheat seeds come from the tillers, 
and 60% of tillers may abort or die under inappropriate field conditions 7. The 
synchronization of the production of the tillers compared to the main tiller is of 
great importance, as the late tillers are less productive than the main tiller, whose 
emergence coincides with the main tiller because of the lack of competition 8. The 
tillering characteristic in some small grain crops is a distinctive feature because it 
is the first important stage of growth and the main component of the yield, so it is 
an important goal to improve and maximize grain crops. A good understanding of 
the performance of the primary tillers leads to a comprehensive knowledge of how 
to improve the grain yield. It is considered essential and gives the plant good per-
formance of its functions through its contribution to the grain yield. In addition, it 
is one of the adaptive mechanisms in cereal crop plants to maintain a balance be-
tween source and estuary 9. The primary tillers usually form on the main stem, 
while the secondary tillers consist of the primary tillers. Generally, the wheat be-
gins tillering after the emergence of 2-3 leaves on the main stem; the first tiller 
emerges from the first leaf, the second tiller emerges from the second leaf, and the 
third tiller emerges from the third leaf. Approximately 30-50% of the grain yield 
in wheat comes from the main stem, and 50-70% from the other tillers 10 who found 
most of the grain yield in wheat comes from the tillers that arise from the buds in 
the axils of the lower leaves that it contributes about 70% of the grain yield. The 
tillers enable the plant to adapt to the different conditions in the field. There are 
different points of view regarding tillering, whether abundant or limited, and some 
go to the first choice. Another new trend has emerged with the abolition of tillering, 
such as barley 11, which turned into a mono-column plant. Based on these facts, 
extensive studies were carried out in Iraq in the field of wheat tillering during 2007-
2014; these studies dealt with the tillering capacity and the tillering pattern of sev-
eral wheat cultivars. Therefore, it was necessary to study the effect of the tillering 
pattern on bread wheat grains, determine the best grains suitable as seeds for wheat 
production, and determine the effect of the tiller on the size, quality of grains and 
their efficiency as seeds for wheat production. 

Material and methods 

A field experiment was conducted during the winter season of 2020-2021 in Bab-
ylon Province, Al-Shomali district. Random soil samples were taken from different 
locations and at different depths (0-30 cm) before planting; the samples were 
mixed well to homogenize them, then air dried, softened and passed through a sieve 
with a diameter of 2 mm. Irrigation water was mixed well, and one sample was 
taken for the same purpose. The samples were analyzed in the laboratory, as in 
Table (1) showing some physical and chemical properties of the experiment's soil 
and water. 
 

 pH Ec Available elements  

(mg g-1)  

Soil Separators 

(%) 

Soil texture 

N P K Clay Alluvial Sand Clay mixture 

Soil 8.14 5.79 43.66 15.34 0.78 151 462 398 

Water irrigation 7.63 3.39 15.3 15.3 0.28 - - - 

Table 1. Some physical and chemical properties of water and soil of field irrigation. 
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The complete randomized block design RCBD was used in the study for four bread 
wheat cultivars (C1: Buhooth 22 – C2: French wafer – C3: S 483 and C4: IPA 99). 
The experiment was analyzed using the spilled plot design into a complete ran-
domized block design with three replications; the cultivars were considered to be 
included in the main plot, and the study of tillers in plants was the subplot (T1: 
main tiller – T2: Second tiller and T3: Third tiller. After tillage, the land with two 
perpendicular tillages was smoothed and divided into plots with an area of 9 m2 for 
the experimental unit; then, local bread wheat was planted on November 28 at a 
seed rate of 100 kg ha-1. The experiment was fertilized with nitrogen fertilizer at a 
rate of 120 kg ha-1 12 in three equal batches, the first at planting, the second at 
tillers, and the last at flowering. Phosphate fertilizer was added as triple super phos-
phate containing 45% and mixed with the soil according to the 80 kg ha-1 13 rec-
ommendation. The experiment land was irrigated immediately after planting; the 
irrigation process proceeded according to the plant's needs during the growing sea-
son. 

Studied traits 

Chlorophyll content - the area of flag leaf - number of grains per spike – grains 
1000 weight - grain yield - percentage of germination – germination power. 

Results  

The tillering 

The results in Table 2 indicated significant differences between the different tillers 
of the same plant in all study traits; T1 gave the highest values in chlorophyll con-
tent, 63.36 SPAD. Area of flag leaf 17.40 cm2 (The excelled of the main tillers due 
to their rapid growth and greater utilization of nutrients, causing an increase in the 
internodes, number of leaves and leaf area, especially the area of the flag leaf 15, 
number of grains spike-1 46 grains ( the main tillers are characterized by their rapid 
growth, expulsion of spikes, early pollination and increased fertilization of the 
most significant number of florets before plants are exposed to high temperatures 
that cause fertilization failure and increase the number of failed florets 16, grains 
yield 1.602 g tiller-1  (The reason of superior of this treatment from No. grains 
spike-1 and grains 1000 weight ) and percentage of germination 88.69% and ger-
mination power 0.149 (the germination traits of first generation seeds differ among 
source tiller, it was high in main tiller which gave indicator for using this seeds as 
production seeds).  
 

Traits 

 

Tillers 

Chlorophyll 

content 

(SPAD) 

Area of 

flag leaf 

(cm2) 

No. 

grains 

spike-1 

Grains 1000 

weight  (g) 

Grains 

yield (g 

tiller-1) 

Percentage of 

germination 

(%) 

Germina-

tion power 

T1 63.36 17.40 46.00 34.82 1.602 88.69 0.149 

T2 60.81 15.39 40.09 30.36 1.217 76.86 0.126 

T3 60.75 12.16 26.80 31.34 0.840 70.81 0.113 

L.S.D.0.05 1.11 0.499 3.006 2.99 0.118 3.769 0.0031 

Table 2. Effect of tillering in study traits. 

The cultivars 

The results showed in Table 3 that there was a significant difference between the 
cultivars in most traits; C4 gave the highest values in chlorophyll content, 65.56 
SPAD, and the grains of 1000 weighed 34.99g. The increase in the chlorophyll 
content of the leaves in the C4 variety had a significant effect on the efficiency of 
the leaves in the manufacture of nutrients and their accumulation in grains and 
grains yield 1.259 g tiller-1 (The excelled of this treatment from grains 1000 weight 
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). While  C3 gave the highest values in the area of flag leaf 17.3 cm2, No. Grains 
spike-1 41.53 grains (The number of grains is affected by the efficiency of the va-
riety's performance in vegetative growth and increasing leaf area) and grains 1000 
weight 34.82g. 
 

Traits 

 

Tillers 

Chlorophyll 

content 

(SPAD) 

Area of 

flag leaf 

(cm2) 

No. 

grains 

spike-1 

grains 1000 

weight  (g) 

Grains 

yield (g 

tiller-1) 

percentage of 

germination 

(%) 

Germina-

tion power 

C1 57.85 14.65 36.89 33.46 1.234 80.63 0.130 

C2 61.61 13.22 36.11 30.54 1.103 79.22 0.128 

C3 61.53 17.20 41.53 29.70 1.233 77.78 0.129 

C4 65.56 14.88 35.98 34.99 1.259 77.52 0.130 

L.S.D.0.05 3.81 1.808 3.89 2.15 0.095 N.S. N.S. 

Table 3. Effect of cultivars in study traits. 

 

The interaction 

It is noticed in Table 4 that there is a significant effect of the interaction between 
the different cultivars and tillers in most study traits; the combination C4 * T1 gave 
the highest values of chlorophyll content 67.58 SPAD and grains 1000 weight   
36.72g, the combination C3 * T1 gave the highest values of area of flag leaf 19.68 
cm2, No. Grains spike-1 48.37 grains and grains yield 1.654 g tiller-1.  
 

Traits 

 

Interac-

tion 

Chlorophyll 

content 

(SPAD) 

Area of 

flag leaf 

(cm2) 

No. 

grains 

spike-1 

grains 1000 

weight  (g) 

Grains 

yield (g 

tiller-1) 

percentage of 

germination 

(%) 

Germina-

tion power 

 

C1 

T1 59.25 17.42 48.06 35.37 1.600 92.44 0.149 

T2 57.25 14.89 41.83 32.91 1.377 78.56 0.128 

T3 57.06 11.63 20.79 32.10 0.667 70.89 0.114 

 

C2 

T1 63.11 15.24 43.98 35.00 1.539 88.67 0.149 

T2 61.48 13.64 39.09 26.88 1.051 77.56 0.127 

T3 60.24 10.77 25.27 29.73 0.751 71.44 0.111 

 

C3 

T1 63.48 19.68 48.37 34.20 1.654 86.67 0.150 

T2 61.32 17.62 41.11 28.79 1.183 75.56 0.123 

T3 59.79 14.29 35.12 26.10 0.917 71.11 0.114 

 

C4 

T1 67.58 17.26 43.61 36.72 1.601 87.00 0.150 

T2 63.21 15.41 38.32 32.83 1.258 75.78 0.127 

T3 65.89 11.97 26.01 34.42 0.895 69.78 0.114 

L.S.D.0.05 4.18 1.87 8.43 5.05 0.242 N.S. N.S. 

Table 4. Effect of interaction in study traits. 

Discussion 
The main tillers were characterized by possessing growth elements more than 
secondary tillers. The first is germination and root formation, which gives it high 
vegetative growth 14. However, it was found that wheat cultivars vary among 
themselves in their ability to form Compounds, including chlorophyll, as this trait 
is affected by the genetic expression of amino acids and the formation of en-
zymes responsible for the formation of chlorophyll, which varies from one culti-
var to another 17. Furthermore, the area of the flag leaf is affected by the culti-
vated variety. It significantly affects wheat yield 19, the ability to divide and 
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expand cells and an increase in the size of leaves. It varies from one cultivar to 
another, and the degree to which it is affected by the environmental conditions 
surrounding the crop and the variety's ability to proliferate and expand leaves 4. 
This variation between cultivars is due to the ability of the source to supply nutri-
ents on the one hand and the capacity of the sink (grain) to store these nutrients 
on the other hand 18. The number of grains depends on the pollination efficiency 
and fertilization of the most significant number of florets in the spike, which var-
ies from one variety to another 20. Finally, the main tillers are characterized by 
their early growth and ability to collect compounds early before exposure to high 
temperatures, which gives them more space to produce grains of greater weight 
21,22,23. 

Conclusions 
The tillerring system showed the main tiller T1 excelled on the rest of the tillers 
in each chlorophyll content, flag leaf area, spike length, number of grains per 
spike,  grain 1000 weight,   germination power,  germination speed,  percent-
age of germination,  seedling weight and the percentage of protein, The interac-
tion between cultivars and tillers appeared  C4T1 excelled in chlorophyll con-
tent, spike length and grain 1000 weight, while C1T2 excelled in plant height, 
C3T1 interaction in flag leaf area and the number of grains per spike. 
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