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Abstract 

       A field experiment was conducted in Basrah Governorate at the Agricultural Research Station of 

2026. The 

objective was to investigate the effect of combinations of mineral and nano-fertilizers, 

experiment was 

laid out using a Randomized Complete Block Design (R.C.B.D) with three 

genotypes—Syrian, Iranian, and Northern 

Black, designated as   ,   , and   , respectively. The 

with      g   ha
  

). 

studied 

traits. The    combination achieved the highest averages in plant height, number of 

respectively). Meanwhile, 

the    genotype gave the highest averages in plant height, number of 

       g ha
  

,        g ha
  

, and       , 

respectively). Furthermore, the interaction 

Introduction 

capacity to adapt to various environmental 

conditions. It serves as a vital source of both 

green 

temperatures. The significance of forage barley 

is further enhanced by its utility across various 

maintaining its nutritional value. This makes it 

an essential crop in supporting forage production 

feed

Nitrogen fertilization represents one of the most 

critical agricultural factors influencing barley 

yield

proteins, and enzymes, which directly reflects on 

leaf formation, increased vegetative area, and 

improve growth traits as well as green and dry 

forage yields; however, the response varies 

found that 

nitrogen fertilization has a positive effect on 

green and dry forage yields and certain 
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On the other hand, developments in plant 

nutrition technologies have led to an increased 

focus 

surface area. This may contribute 

to improving the efficiency of nutrient delivery, 

absorption, 

the application of nano-

fertilizers via foliar spraying can improve certain 

growth traits and yield 

Furthermore, studying the integration between 

traditional mineral fertilizers and nano-fertilizers 

basic nutrient requirements of the plant in the 

root zone, whereas foliar spraying with nano-

. Barley genotypes 

vary in their ability to utilize nutrients, making 

the 

production. Studies have 

indicated the presence of genetic variations in 

green and dry forage 

different levels of 

nitrogen fertilization [16]. Results of recent 

studies also suggest 

improving nutrient use 

efficiency, as not all genotypes respond equally 

to nutrient levels. 

Materials and Methods 

A field experiment was conducted at the 

Agricultural Research Station of the College of 

investigate the effect of combinations of mineral 

and nano-fertilizers on the growth and forage 

with a clay loam texture. The land was 

prepared, and necessary agricultural operations 

were 

A Randomized Complete Block Design (RCBD) 

was used in a factorial arrangement to study the 

first factor consisted of three barley genotypes: 

Syrian, Iranian, and Northern Black, designated 

and mineral nitrogen fertilizer:   (  g  
  

 nano-

fertilizer with    g   ha
  

),   (   g  
  

 with 

The experiment was set up with three 

replications, resulting in a total of 27 

experimental units. 

according to the experimental 

layout. Irrigation and crop management 

practices were uniformly 

 Phosphorus fertilizer was 

also applied at a rate of 100 kg P₂O₅ ha⁻¹ in the 

form of triple superphosphate (20% P), as a 

single dose before sowing [4]. Sowing was 

carried out on November 1, 2025, using a 

seeding rate 810 kg.ha
-1

 [21]. 

 

(ANOVA) method for 

each studied trait, and treatment means were 

compared using the Least 
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Measured from the soil surface to the tip of the 

spike for ten randomly selected plants from each 

Calculated by harvesting an area of 

    m
 

randomly from each experimental unit 

and then 

Calculated by harvesting an area of 

    m
 

randomly from each experimental unit, 

ensuring 

in the field using an 

electronic balance to prevent moisture loss, and 

the weight was subsequently 

Calculated from the total weight of the harvested 

plants from     m
 

for each experimental unit 

was then converted to a kilogram per hectare 

basis ( g ha
  

). 

Results and Discussion 

Figure (1) shows a significant effect of the 

fertilizer combinations, where the    treatment 

gave the lowest average of        m . 

This can be attributed to the vital role of 

nitrogen in 

chlorophyll, and various compounds 

essential for cell division and elongation. This 

result is in 

have 

played a role in enhancing this response, 

particularly because they contain NPK elements; 

plant height of        m, compared to 

  , which recorded the lowest plant height 

average of 

capacity for growth and elongation, 

and may exhibit greater efficiency in absorbing 

available 

The interaction between genotypes and fertilizer 

combinations showed significant differences. 

This is likely due to the increased availability of 
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nitrogen and accompanying nutrients, which 

elongation, ultimately resulting in increased 

vegetative growth and plant height. Furthermore, 

to have a superior capability in 

converting absorbed nutrients into vegetative 

growth. This 

among barley genotypes in their 

response to fertilizer combinations. 

 

 

It can be observed from Figure (2) that the 

number of tillers increased from       in    to 

      

one of the important traits in barley, 

as an increase in tiller formation during early 

growth stages 

dry matter and final yield, 

provided that adequate nutritional and 

environmental conditions are 

that nitrogen 

is closely associated with early growth and the 

development of the vegetative 

nitrogen levels increased the number 

of tillers and certain growth components in 

barley. 

improving the efficiency of nutrient delivery 

to the plant and reducing certain forms of loss. 

of tillers at       tillers m
  

, whereas 

   recorded the lowest average of 

      tillers m
  

. This 

production, as the 

0

10

20

30

40

50

60

70

80

90

100

1 2 3 4

P
la

n
t 

h
e

ig
h

t 
cm

 

LSD

T

V



Euphrates Journal of Agricultural Science-18 (3):265-275, (Sep. 2026)             Jamel…             

 

269 
 

genotype's capability to form a greater number 

of tillers can contribute to 

fertilizer 

combinations led to an increase in the number of 

tillers; however, the interaction was 

 noted that spike efficiency and the number 

of tillers are influenced by 
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Figure (4) showed a significant response of the 

forage yield to the fertilizer combinations, where 

compared 

to    of about     . This trend reflects the 

positive effect of growth traits, particularly 

vegetative growth and, consequently, an increase 

in the accumulation of dry matter that 

increases nutrient absorption at higher levels; 

this interpretation aligns with what [8]

efficiency 

and increasing crop productivity. 

average forage yield of        g ha
  

, 

compared to   , which recorded the lowest 

forage yield 

recorded the highest plant height and 

number of tillers, thereby increasing vegetative 

growth and 

agrees with the recent 

study conducted by [6]. 

shown in Table (1). The       combination 

recorded the highest forage yield of 

This result is directly consistent 

with [14], who found that increasing foliar 
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the increase in certain growth traits. 

These results are in agreement with the findings 

of [3,2]

vegetative growth and extends its 

duration, thereby leading to an increase in 

biological yield. 

average of        g ha
  

, showing 

a significant increase of       over   . The 

reason for this 

particularly the increase in the 

number of tillers and a high response to nutrient 

absorption. This 

photosynthetic efficiency and 

nutrient utilization in dry matter accumulation. 

combinations, as shown in Table (1). The 

      combination recorded the highest value 

of 

This result is consistent with 

[10], who found a significant interaction 

between 
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The results of Figure (6) indicate a significant 

effect of the fertilizer combinations on the 

harvest 

recorded the lowest value of       . 

The increase in the harvest index under    is 

attributed to 

stage, which increased the ratio of 

economic yield relative to the total biological 

yield. This 

activity of starch-synthesizing enzymes in 

grains. 

index value of       , compared to the    

genotype, which recorded the lowest average of 

photosynthetic products and distribute them with 

high efficiency toward reproductive parts (i.e., 

stated that differences in the harvest index 

among genotypes are mainly due to genetic 

variation 
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We conclude that the efficiency of the    

fertilizer combination (   g  
  

 nano-fertilizer 

with 

   genotype (Northern Black 

barley) exhibited superiority by achieving higher 

response and 
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