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ABSTRACT 
 

A field experiment was conducted to study the “Effect of Different Levels of Boron for Improving the 
Yield and concentration of Boron in wheat Crop (Triticum aestivum L.) during the Winter (Rabi) 
Season of 2012-2013 at the Research Farm of the Department of Agricultural Chemistry and Soil 
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Science, Udai Pratap Autonomous College, Varanasi, Uttar Pradesh, India. Six treatments, viz. T0: 
Control (no input), T1: B @ 0.5 kg ha-1, T2: B @ 1.0 kg ha-1, T3: B @ 1.5 kg ha-1, T4: B @ 2.0 kg ha-

1, T5: B @ 2.5 kg ha-1, and N, P2O5, and K2O were applied at the recommended dose @ 120: 80: 
60 kg ha-1, respectively, were comprised in a randomized block design (RBD) with the three 
replications. The results revealed that different levels of boron significantly improved the yield and 
yield-attributing characters of wheat. Maximum grain yield (37.70 q ha-1), straw yield (47.13 q ha-1), 
total dry matter (84.48 q ha-1) and dry weight of root g-3 plant at 60 DAS (0.318) were recorded with 
Boron @ 2 kg ha-1. Moreover, maximum dry weight of shoot-3 plant at 60 DAS (1.91) was observed 
with boron at 2.5 kg ha-1). Maximum B concentration in 3rd leaf (40.63 mg kg-1) B concentration in 
grain (25.37 mg kg-1) B concentration in straw (30.87 mg kg-1) B concentration in root (160.20 mg 
kg-1) was recorded under Boron @ 2.0 kg ha-1. 
 

 
Keywords: Wheat; yield; level of boron; dry matter. 

 

1. INTRODUCTION 
 
“Wheat (Triticum aestivum L.) is cultivated in 
nearly 17% of agricultural lands. It is one of the 
most important cereal crops which offer 85% of 
calories and 82% of protein to the world’s 
population” (Khalid et al., 2023). “Wheat is 
cultivated throughout the globe because of its 
distinct capability to adapt to various soil types 
and climates” (Erenstein et al., 2022). “Wheat 
followed by Maize, are the two most grown crops 
globally” (Erenstein et al., 2021). “The average 
total Boron concentration in soils in the range of 
20-200 ppm dry weight, most of which is 
unreachable to plants” (Mengel & Kirkby, 2001). 
“The available concentrations also vary greatly 
from soil to soil. Most soils have less than 10 
ppm B and many areas of land are poor in B” 
(Woods, 1994; Manikant, 2002). Furthermore, 
the preponderance of this Boron is immobilized 
in rocks and not ready available for plants 
(Alamer, 2025). 
 
Boron (B) is one of the essential micronutrient for 
plant growth and development (Warington, 
1923), it is taken up by plant roots as boric acid 
(H3BO3) via passive diffusion via the membranes 
(Tanaka & Fujiwara, 2008). It plays crucial role in 
plant physiology mainly in nucleic acid 
metabolism, sugar transport, cell wall stability, 
enzyme activation, (Kohli et al., 2023; Li et al., 
2023; Pereira et al., 2021), and improves crop 
quality parameters viz., vitamin C, starch, sugars, 
TSS etc. (Rerkasem et al., 2020) and also 
involve in pollen tube formation, cell division, 
formation of cell wall, cell elongation (Gupta & 
Solanki, 2013). “The limited range between 
boron deficiency and toxicity in the soil solution 
presents a considerable difficulty for sustaining 
sufficient boron levels for optimal plant growth” 
(Brdar-Jokanovic, 2020). “Moreover, irregularities 
in B levels may significantly hamper crop 

productivity and subsequently impact human 
health” (Nadeem et al., 2019). “Thus, accurate 
management of B fertilization into the soil is 
crucial to maintain both plant and human 
nutrition” (Aytop et al., 2023; Brdar-Jokanovic, 
2020). 
 

Therefore, boron deficiency is one of the 
essential determining factors for growth and yield 
of crop plants including wheat. Wheat is grown 
widely for its cereal grains and is consumed 
worldwide as food. 
 

2. MATERIALS AND METHODS 
 

A field experiment was conducted at Research 
Farm of the Department of Agricultural Chemistry 
and Soil Science, Udai Pratap Autonomous 
College, Varanasi, Uttar Pradesh, India, during 
the winter (rabi) Season of 2012-13. The 
experiment site lies between 25.18oN, 80.03o E 
and 128.93 meters above mean sea level. This 
location is characterized by a subtropical and 
semi-arid to sub-humid climate with hot and dry 
summer and cold winter. The experimental soil 
was alluvial, sandy loam with low to moderate 
water holding capacity. The soil has 7.6 pH and 
medium in organic carbon (0.54%), EC 0.29dSm-

1 and low in available nitrogen (214.80 kg ha-1), 
low in available phosphorus (16.0 kg ha-1) and 
potassium (130 kg ha-1), and available sulphur 
(12.40kg ha-1). The soil samples were collected 
randomly to analyze the physico-chemical 
properties from the experimental site at a depth 
of 0-15 cm before conducting the experiment. 
The experiment was laid in randomized complete 
block design (RBD) comprising six treatments 
viz. T0: Control (no input), T1:Boron @ 0.5 kg ha-

1, T2: Boron @ 1.0 kg ha-1, T3: Boron @ 1.5 kg 
ha-1, T4: Boron @ 2.0 kg ha-1, and T5: Boron @ 
2.5 kg ha-1replicated thrice. The variety 
‘HUW234’ was used as a test variety. The seed 
was applied at the rate of 100 kg ha-1. The RDF 
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(NPK) was applied @ 120:80:60 kg ha-1. For the 
analysis of boron concentration 2ml aliquot was 
taken in a conical flask.1-2 drops of 1N HCl and 
10 ml concentrated H2SO4 was added to it and 
after cooling 15 ml 0.05% carmin solution was 
added to it. After 45 minutes, intensity of color 
was measured in photoelectric colorimeter at 585 
nm wavelength (Gaines & Mitchell, 1979). By 
comparison with standard graph, final 
concentration was calculated. The outcome was 
expressed in mg kg-1. All other agronomic 
practices were kept uniform for all the plots of the 
experiment. Observations on yield and yield 
attributing characteristics parameters were 
recorded from five selected plants from the net 
plots. All the data obtained from the experiment 
were analyzed statistically using the (Gomez & 
Gomez, 1984), values (P=0.05). 
 

3. RESULTS AND DISCUSSION 
 
Yield is the final result of crop efficiency, shaped 
by many management approaches. Effective 
monitoring of production parameters within a 
specific context yields substantial returns in the 
form of enhanced output. The data regarding 
wheat crop yield influenced by varying amounts 
of B is reported in Table 1 and illustrated in              
Fig. 1. The Table 1 clearly indicates that the 
grain yield ranged from 17.03 to 37.70 q ha-1. 
The highest grain yield of 37.70 q ha-1 was 
achieved with T4 (2 kg B ha-1), which was 
statistically comparable to T5(37.40 q ha-1) with 
an application of 2.5 kg B ha-1. Nevertheless, the 
treatment T0 (no fertilizer delivery) resulted in a 
markedly low yield of wheat grain. T4 exhibited a 
121.37% increase in grain yield compared to the 
control (T0). The % increase of various treatment 
above control were recorded as with T1 
(92.48%), T2 (98.76%), T3 (102.93%), T4 
(121.37%) and T5 (119.60%). Similar to results of 

this study differential reaction to B application in 
wheat crop, several workers have also 
documented substantial response of B on the 
grain yield. (Ghatak et al., 2006) reported that 
application of B @ 15 kg first year and 10 kg ha-1 
in second year registered in higher values of 
yield characteristics and yield of wheat crop. 
Effectiveness of B application @ 2 kg ha-1 on the 
growth and characteristics and eventually yield of 
wheat crop have also been documented by 
Saleem et al., (2020); Alharby et al., (2021); 
Kaleri et al., (2024). As the B level grew 
simultaneously the straw yield of wheat likewise 
increased up to application of 2 kg B ha-1 with T4 
(47.13 q ha-1). Similar tendency has also been 
reported in case of total dry matter output of 
wheat crop. This finding is corroborated by other 
workers such as Lu et al. (2023); Galindo et al., 
(2018); Rawashdeh & Sala, (2016). The shoot 
and root weight was recorded at maximal tillering 
stage (60 DAS) revealed that dry matter 
production varied from 0.87 to 1.91 g of shoot 
and 0.177 to 0.312 g in case of root of wheat 
crop. Maximum and considerable increased 
shoot and root weight were recorded with T4 and 
T5 and both were at par. Xiong et al., (2012) 
observed that 20 micro mol litre 1 of B giving the 
greatest outcome than greater concentration. 
Root activity, root length, shoot length, root 
weight and shoot weight increased initially and 
then reduced in wheat varieties with varied 
usage.  
 
Increased the quantity of B application gave rise 
to an increase in the contents of B in the 3rdleaf. 
Significantly increased B concentration was 
found with T4 (40.63 mg kg-1), which was at par 
with T5 (40.47 mg kg-1), while T0 reported  
minimal B concentration. A similar observation 
was reported by Abdel-Motagally & El- Zohri, 
(2018) in wheat. Ross et al., (2006) conducted

 
Table 1. Effect of Different level of boron on yield attributing character and yield 

 

Treatment Grain yield       
(q ha-1) 

Straw yield      
(q ha-1) 

Total dry 
matter (q 
ha-1) 

Dry weight of 
shoot g-3 plant 
at 60 DAS 

Dry weight of 
root g-3 plant 
at 60 DAS 

T0 17.03 21.29 38.43 0.87 0.177 
T1 32.87 41.08 73.82 1.53 0.238 
T2 33.85 42.32 76.29 1.65 0.262 
T3 34.56 43.20 77.86 1.73 0.282 
T4 37.70 47.13 84.48 1.89 0.318 
T5 37.40 46.75 84.17 1.91 0.312 

SEm   0.685 0.855 1.475 0.038 0.008 

CD 2.186 2.730 4.708 0.122 0.026 
Note: T0= Control (no input), T1= B @ 0.5 kg ha-1, T2= B @ 1.0 kg ha-1, T3= B @ 1.5 kg ha-1, T4 = B @ 2.0 kg 

ha-1, T5= B @ 2.5 kg ha-1 



 
 
 
 

Dwivedi et al.; Int. J. Plant Soil Sci., vol. 37, no. 2, pp. 269-275, 2025; Article no.IJPSS.130994 
 
 

 
272 

 

 
 

Fig. 1. Effect of Different level of boron on yield attributing character and yield 
 
studies on Soybean, while Hussain et al., (2012) 
focused on Rice. The mean B concentration in 
grain is shown in Table 2 and ranged from 11.33 
to 25.37 mg kg-1 in T0 to T5 treatment. Increase in 
B concentration owing to B application has also 
been documented by numerous workers, 
including Abdel-Motagally & El-Zohri (2018); 
Khalaf et al., (2024); Rodeni et al., (2024). The 
mean B content in straw (Table 2) ranged 
between 16 to 37 mg kg-1 with T0 treatment and 
30.87 mg kg-1 following T4 (2 kg B ha-1) 
application. 
 

B levels in root reported at the tillering stage (60 
DAS) have been displayed in Table 2 and Fig. 2. 
The B content in the root varied from 65.20 mg 
kg-1 at 0 level of B (T0) to 160.20 mg kg-1 with T4 
(2 kg B ha-1), which was at par with T5 (2.5 kg B 
ha-1). The data indicated that the concentration of 
B dramatically increased with increasing levels of 
B application. The results revealed that B content 
in wheat root was highest, followed by leaf, 
straw, and least in grain, indicating its poor 
mobility within the plants. Similar findings were 
made by Prabhakar (2002). 

 
 

Fig. 2. Effect of Different level of boron on boron concentration 
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Table 2. Effect of Different level of boron on boron concentration 
 

Treatment B concentration 
in 3rd leaf (mg kg-

1) 

B concentration 
in grain (mg kg-1) 

Bconcentration 
in straw (mg kg-

1) 

B concentration in 
root (mg kg-1) 

T0 20.20 11.33 16.37 65.20 
T1 31.03 21.37 26.40 109.00 
T2 33.00 22.87 27.90 124.00 
T3 35.27 24.37 29.53 141.33 
T4 40.63 25.37 30.87 160.20 
T5 40.47 25.17 30.10 158.77 

SEm   0.87 0.54 0.64 2.67 

CD 2.79 1.72 1.97 7.11 
Note: T0= Control (no input), T1= B @ 0.5 kg ha-1, T2= B @ 1.0 kg ha-1, T3= B @ 1.5 kg ha-1, T4 = B @ 2.0 kg 

ha-1, T5= B @ 2.5 kg ha-1 

 

4. CONCLUSION 
 
Based on the present experimental findings, a 
research study showed that application of boron 
fertilizer has significant effect on yield (grain 
yield, straw yield, total dry matter, Dry weight of 
shoot and Dry weight of root) and the 
concentration (B concentration in 3rdleaf, B 
concentration in grain, B concentration in          
straw and B concentration in root). Boron at the 
rate of 2.0 kg hac-1could improve the yield 
parameters and boron concentration in plant 
parts. 
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