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Response of three broad bean varieties ( Vicia faba L.) to boron, iron, and 
zinc nano fertilizers
Ahmed Alabade1, Safwan. Al-Khashab1, Abdelmonnem Kahlel2*

Abstract: This work was carried out at the Research Station of the Seed Technology Center of the Agricultural Department 
/ Ministry of Science and Technology during the season 2020-2021 to investigate the effect of three nano fertilizers ( boron, 
iron, zinc) at a rate of 2 mg. l-1 on three wide been varieties (Syrian, Spanish, Taqa). The experiment was carried out in 
a randomized complete block design (R. C. B. D.) with three replicates. The results showed that the Syrian variety gave 
the highest values of plant height and number of pods per plant, while the Spanish type gave the highest values of pod 
length, number of seeds per pod and seed weight per plant. Taqa variety recorded the highest number of branches, plant 
and total seed yield weight of 100 seeds, the lowest number of days to 50% flowering and the first pod formation. Nano 
fertilizers increased some growth and yield properties. B-nano fertilizer gave the highest values of the number of pods per 
plant, pods weight per plant, pod length and the number of seeds per pod, while Zn- nano fertilizer increased plant height, 
plant and total seeds yield.
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Introduction
Faba bean (Vicia faba L. ) is a winter-growing food le-

gume crop, growing for three main reasons as a component 
of a rotation based on winter or summer cereals or cotton,  
green manure where soils have been degraded in organic 
and physical fertility. And cash crops through marketing dry 
seeds.

Many studies on faba bean show significant differences 
among varieties concerning yield and yield components1,2. 
Growing three faba bean cultivars (Nubaria 1, Nubaria 2 
and Nubaria 3), they found that Nubaria 2 recorded the hi-
ghest value of plant height (cm), pod length (cm), number 
of pods/plant, number of seeds/pod, 100- seed weight (g), 
grain, straw, and biological yield (tons/fed.)3.

In a study to evaluate three faba bean cultivars (Reina, 
Giza and Local), the results showed that the Reina cultivar 
significantly increased (No. of branches, Pod Yield g. plant-1, 
Total Yield ton. Donum-1, No. of seed per pod, no. of seed. 
Plant-1, seed weight (g), seed, yield.plant-1 total seed yield 
ton. donum-1 and weight of 100 seed g). While the Giza cul-
tivar significantly increased (plant high, pod length cm, pod 
weight g.)4. A study to evaluate three faba bean varieties 
(Gora,  Moti and Degaga) found that the highest seed yield 
was from Degaga, Moti and Gora varieties, respectively5.

Nanotechnology can present solutions for increasing 
the value of agricultural products and reducing environmen-
tal problems. Using Nano-particles and nanopowders can 
be delayed releasing fertilizers. Nanoparticles have high 
reactivity because of more specific surface area, more den-
sity of the reactive regions, or increased reactivity of these 
areas on the particle surfaces. The Nano fertilization tech-

nique depends on minimizing bulk materials to get at least 
one dimension smaller than 100 nm6.

The use of nano fertilizers causes an increase in their 
efficiency, reduces soil toxicity, minimizes the potential ad-
verse effects associated with overdosage and reduces the 
frequency of application. Nano fertilizers mainly delay the 
release of nutrients and extend the fertilizer effect period. 
Hence, nanotechnology has a high potential for sustainable 
agriculture, especially in developing countries7. In a study 
of the effect of nanomaterial on faba bean, the results indi-
cated that zinc nanomaterials (50ppm) caused a significant 
increase in overall bean length, number of branches, and 
number of branches compared with sulfur concentrations 
and the control8. Spraying faba bean plants with iron as 
iron nano oxide (Fe3O4), 150 mg Fe L-1, and 300 mg Fe L-1 
showed the highest plant height, the number of pods per 
plant, and seed yield by the high nano-Fe   300  followed by 
150 and 300 mg Fe L-1 (as Fe-EDTA) respectively9. Studied 
the response of faba planted to the foliar spray of ZnO NPs 
concentrations (0, 50, and 100 mg L-1), while an enhance-
ment was recorded in response to foliar treatment with ZnO 
NPs at 50 and 100 mg L-1. The highest amounts of chloro-
phyll a, b, carotenoids, and total pigments were recorded 
in plants that received 50 mg L-1 ZnO NPs compared to the 
alternative control. Secondary metabolites (phenols, flavo-
noids, and tannins) were accumulated in response to ZnO 
NPs treatment was noticed10. This study investigates the 
effect of three nano fertilizers (Fe, B and Zinc) on the growth 
and yield of three faba bean varieties.
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Materials and methods 
This study was carried out at the Research Station of 

Seed Technology Center of the Agricultural Department of 
Science and Technology Ministry during the season 2020-
2021 to investigate the effect of spraying three types of na-
no-fertilizers (boron, iron, zinc) on growth and yield of three 
varieties of broad bean (Syrian, Spanish, Taqa)  at a con-
centration of 2 g L-1.

The experiment was carried out using a randomized 
complete block design (R. C. B. D.), and each treatment 
was repeated three times.

Studied traits:  plant height (cm),  Number of branches/
plant,  Number of days until 50%  flowering, The number of 
days for the appearance of the first pod, Number of pods/
plant,  Weight of pods/plant (gm),  Pod length (cm), Number 
of seeds/pod, Weight of seeds/plant (gm) and  Weight of 
100 seeds (gm)

The results were statistically analyzed according to the 
statistical analysis system (SAS) and compared with the 
means by the Duncan multiple range test at 0.05 level11.

Results
Data in table (1) revealed the effect of foliar spraying 

of nano fertilizers in the vegetative growth of three broad 
bean varieties. It was found that the Syrian variety gave the 
highest Plant height  ( 70.5 cm), number of days to 50% 
flowering (63.5  days), number of days to first pod (82.1 
days), and number of pods/plant (14.6). Meanwhile, the 
highest number of branches per plant ( 9.6) was from the 
Taqa variety. Also, table 1 showed that spraying with nano 
fertilizers increased the vegetative growth parameters, the 
highest plant height ( 61.6 cm), and the number of branches 
per plant (8.2). The number of pods/plant (13.1 ) was from 
spraying with  Zn- nano fertilizer, while the highest number 
of days to 50% flower (63.5 days), number of days to first 
pod (81.3 days) was from spraying Fe- nano fertilizer.

Table 2 showed that combination treatments between 
varieties and nano fertilizers significantly affected the ve-
getative growth parameters.The highest plant height (72.6 
cm)  was obtained from a combination treatment between 
the Spanish type and Zn nano fertilizer. At the same time, 
the highest number of branches per plant ( 10.5) was from 

a combination treatment between the Taqa variety and con-
trol. The combination treatment between the Spanish va-
riety and control gave the highest number of days to 50% 
flowering (64.6 days ). Moreover, the highest value of the 
number of days to the first pod (83.6 days ) and the number 
of pods per plant ( 18.9 pods ) was recorded from a combi-
nation treatment between the Syrian variety and Fe –nano 
fertilizer.

Table (3) result illustrates the effect of foliar spray of 
nano fertilizers in yield components of three broad bean va-
rieties. It was found that the Taga variety gave the highest 
weight of pods/plant (340.8 gm) and weight of 100 seeds 
(126.7 gm). While the Spanish variety recorded the most 
increased pod length (22.9 cm), the number of seeds per 
pod (5.8 ), and seed weight per plant (60.3 gm).

Table 3 also showed that spraying nano fertilizers in-
creased the yield component of broad bean, B- nano ferti-
lizer recorded the highest weight of pods/plant (320.3 gm), 
pod length (19.6 cm), and the number of seeds per pod (4.8 
). While Zn- nano fertilizer recorded the highest seed wei-
ght/plant (49.8 gm) and weight of 100 seeds (120.2 gm).

Table 4 illustrates the effect of combination treatments 
between varieties and nano fertilizers in yield components. 
It was found that combination treatment between the Taqa 
variety and B – nano obtained the highest value of the wei-
ght of pods per plant (389.1 gm), in regards to pod length 
(cm), the highest value (24.5 cm) recorded from combina-
tion treatment between Spanish variety and B-nano. At the 
same time, the highest value of the number of seeds per 
pod (6.3 ) and seed weight per plant (72.5 gm) was recor-
ded from a combination treatment between the Spanish 
variety and Zn-nano fertilizer. The combination treatment 
between the Taqa variety and Zn-nano fertilizer recorded 
the highest weight value of 100 seeds (138.6 gm).

Discussion
Increasing vegetative growth among varsities can be 

attributed to their genetic differentiation, which may allow 
higher plant capacity to absorb more nutrients from the soil, 
more photosynthetic surfaces, and, therefore, better pho-
tosynthetic capacity12,13. The significant increase in growth 
and yield of broad bean plants due to the application of mi-
cronutrients and micronutrients might be attributed to im-
provement in growth parameters and yield attributes. The 
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Table 1. Effect of foliar spraying of nano fertilizers in vegetative growth of three broad bean varieties.
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Table 2. Effect of combination treatment between varieties and nano fertilizers in vegetative growth of three broad bean 
varieties.

Table 3. Effect of foliar spraying of nano fertilizers in yield component of three broad bean varieties.
product of a plant is an outcome of improvement in grow-
th-attributing parameters. The improved growth and yield 
components observed in the present investigation might be 
due to higher uptake of nutrients due to an enhanced supply 
of nutrients with addition primarily through foliar application. 
The adequate supply of all essential nutrients might have 
helped improve photosynthesis and translocation of pho-
tosynthates from source to sink.

Vegetative growth enhancement may be due to the role 
of nano micronutrient stimulatory effects on the production 
of chlorophyll, photosynthesis, mitochondrial respiration, 
and hormone biosynthesis14. The positive impact of foliar 
spraying of zinc nano-fertilizer on vegetative growth para-
meters comes along with results reported on snap bean 
plants15. This could be explained by the fact that the foliar 
application of micronutrients has led to an increase in ve-
getative growth, consequently, higher production capacity, 
which is reflected in the quality. These results are in accor-
dance3 on faba bean. As one of the essential micronutrients, 

zinc is involved in many vital physiological processes, such 
as hormone biosynthesis (auxin, abscisic acid, gibberellin 
and cytokinin), chlorophyll synthesis, chloroplast develop-
ment, protection and maintenance of the stability of the cell 
membrane structure. It is also a cofactor of many enzymes 
associated with transferases, hydrolases, ligases and iso-
merases that regulate the ionic balance and stomatal con-
duction when different nanoparticles pass through the roots 
by the apoplastic pathway and are transported in the shoots 
through the vascular system16.

Conclusions
From this study, it can be concluded that the Syrian va-

riety gave the highest values of plant height and number of 
pods per plant, while the Spanish variety gave the highest 
values of pod length, number of seeds per pod and seed 
weight per plant. B-nano fertilizer gave the highest impor-
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tance for the number of pods per plant, pods weight per 
plant, pod length and the number of seeds per pod, while 
Zn- nano fertilizer increased plant height, plant and whole 
grains yield.
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