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Abstract

A field experiment entitled “Effect of foliar application of micronutrients on seed yield and seed quality

parameters in sesame (Sesamum indicum L.)” was conducted at the Experimental Farm of the Quality

Seed Production Unit, Khanapur-A, Vasantrao Naik Marathwada Krishi Vidyapeeth, Parbhani, during

the summer season of 2025–26, using sesame variety ‘TLT-10’. The experiment was conducted to deter-

mine the effects of different micronutrient treatments on growth, yield-attributing characters and seed

quality parameters in sesame. The experiment was laid out in a Randomized Block Design (RBD) with

three replications. The treatments consisted of T1 – Control, T2 – Boron (Borax) @ 0.3 g L
−1

, T3 – Zinc

(zinc sulphate) @ 0.3 g L
−1

, T4 – Iron (ferrous sulphate) @ 0.4 g L
−1

, T5 – Manganese (manganese sul-

phate) @ 0.2 g L
−1

, T6 – Boron + Iron @ 0.3 + 0.4 g L
−1

, T7 – Zinc + Iron @ 0.3 + 0.4 g L
−1

, T8 – Iron

+ Manganese @ 0.4 + 0.2 g L
−1

 and T9 – T2+T3+T4+T5. Among the different micronutrient treatments,

T9 recorded the significantly earliest days to 50 per cent flowering compared with the other treatments

and the control. Treatment T9 recorded the highest plant height, maximum number of branches per

plant, leaves per plant, capsules per plant, capsule length, capsule width, seeds per capsule and 1000-

seed weight compared with the other treatments. Treatment T9 also recorded the highest seed yield per

plant and seed yield per plot. With respect to seed quality parameters, treatment T9 recorded the highest

germination percentage, Seedling Vigour Index-I, Seedling Vigour Index-II and oil content compared

with the other micronutrient treatments.

Keywords: Sesame, foliar micronutrients, zinc, zinc sulphate, borax, manganese, Fe-Ferrous, B-Boron,

seed yield, seed quality, svi-seedling vigour index

Introduction

Sesame (Sesamum indicum L.) is one of the most ancient and important oilseed crops cultivated in the tropi-

cal and subtropical regions of the world. It is often referred to as the “Queen of Oilseeds” due to its high-

quality edible oil, which is rich in natural antioxidants such as sesamin, sesamol and sesamolin. These com-

pounds not only impart stability to the oil but also enhance its nutritional and medicinal value (Namiki,

2007) 
[1]

.

The productivity of sesame in India is often constrained by improper nutrient management, particularly mi-

cronutrient deficiencies. Micronutrients such as zinc (Zn), boron (B), iron (Fe) and manganese (Mn) play a

crucial role in plant metabolism, enzyme activation, chlorophyll synthesis, pollen viability and seed forma-

tion. The deficiency of these elements can significantly impair plant growth, flowering and seed develop-

ment, resulting in reduced yield and poor quality of produce (Marschner, 2012) 
[2]

.

Foliar application of micronutrients has emerged as an effective and economical approach to enhance crop

yield and quality, particularly in oilseed crops like sesame (Fageria et al., 2009) 
[3]

. Foliar application en-

sures quick and efficient absorption of nutrients by bypassing soil limitations and improving the physiologi-

cal activities of the plant during critical growth stages (Fernández et al., 2013) 
[4]

. Several researchers have

demonstrated that foliar application of zinc and iron improves chlorophyll synthesis and photosynthetic effi-

ciency, leading to better growth and higher yield. Similarly, boron enhances pollen germination and seed set,

while manganese contributes to enzyme activation and metabolic regulation (Havlin et al., 2014) 
[5]

.

Materials and Methods

The present investigation was carried out at the Experimental Farm of the Quality Seed Production Unit,

Khanapur-A, Vasantrao Naik Marathwada Krishi Vidyapeeth, Parbhani, during the summer season of 2025–

26. The experimental site had uniform, well-ploughed black cotton soil and was levelled and maintained to

ensure uniform fertility. The sesame variety ‘TLT-10’ was used as the seed material. Sowing was carried out
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in the field using the dibbling method, with a row-to-row spacing of

30 cm and a plant-to-plant spacing of 15 cm. The net plot size was 1.2

× 3 m. A basal fertilizer dose of 60:40:20 kg N:P:K ha
−1

 was applied.

The experiment was laid out in a Randomized Block Design (RBD)

with nine treatments and three replications. Foliar application of mi-

cronutrients was carried out at 30 and 60 days after sowing (DAS).

The treatment details were as follows: T1 – Control; T2 – Boron (bo-

rax) @ 0.3 g L
−1

; T3 – Zinc (zinc sulphate) @ 0.3 g L
−1

; T4 – Iron

(ferrous sulphate) @ 0.4 g L
−1

; T5 – Manganese (manganese sul-

phate) @ 0.2 g L
−1

; T6 – Boron + Iron (borax + ferrous sulphate) @

0.3 + 0.4 g L
−1

; T7 – Zinc + Iron (zinc sulphate + ferrous sulphate) @

0.3 + 0.4 g L
−1

; T8 – Iron + Manganese (ferrous sulphate + man-

ganese sulphate) @ 0.4 + 0.2 g L
−1

; and T9 – (T2 + T3 + T4 + T5).

The following observations were recorded: days to 50 per cent flow-

ering, plant height (cm), number of branches per plant, number of

leaves per plant, number of capsules per plant, capsule length (cm),

capsule width (mm), number of seeds per capsule, 1000-seed weight

(g), seed yield per plant (g), seed yield per plot (g), and seed quality

parameters, viz., germination percentage, Seedling Vigour Index-I,

Seedling Vigour Index-II, and oil content (%). The germination test

was conducted using the top-of-paper (TP) method (ISTA, 1985) 
[6]

.

Seedling Vigour Index-I was calculated as germination percentage ×

seedling length, as described by Abdul-Baki et al. (1973) 
[7]

. Seedling

Vigour Index-II was calculated as germination percentage × seedling

dry weight. Oil content was estimated using the nuclear magnetic res-

onance (NMR) method with 25 g of clean seeds.

Layout of plot – 11 × 13.20 m

R1 R2 R3

T1 T3 T5

T2 T4 T6

T3 T5 T7

T4 T6 T8

T5 T7 T9

T6 T8 T1

T7 T9 T2

T8 T1 T3

T9 T2 T4

Results and Discussion

Days to 50 per cent flowering

The treatment differences were found to be significant for days to 50

per cent flowering. The number of days required to attain 50 per cent

flowering ranged from 46.00 to 49.73 days. Treatment T₉ recorded the

earliest 50 per cent flowering, requiring 46.00 days, followed by T8

(46.53 days) and T6 (46.60 days). In contrast, treatment T1 recorded

the latest 50 per cent flowering, requiring 49.73 days, followed by T5

(48.20 days) and T4 (48.00 days). The data pertaining to the effect of

foliar application of micronutrients on days to 50 per cent flowering

in sesame are presented in Table 1.

Plant height (cm)

The data indicated that plant height was significantly influenced by

different micronutrient treatments. Treatment T₉ recorded the maxi-

mum plant height of 100.70 cm, followed by T7 (98.07 cm) and T8

(96.30 cm), whereas treatment T1 recorded the minimum plant height

of 82.50  cm, followed by T3 (85.90  cm) and T5 (86.30  cm). The

grand mean for plant height was 91.58 cm. These results corroborate

the findings of Hamideldin et al. (2014) 
[8]

, Bakhtiari et al. (2020) 
[9]

,

and Khan et al. (2021) 
[10]

 in sesame.

Number of branches per plant

Significant variation among treatments was observed for the number

of branches per plant. Treatment T₉ recorded the maximum number of

branches per plant (4.52), followed by T₇ (4.20) and T₆ (4.00),

whereas the minimum number was recorded in T₁ (2.93), followed by

T₂ (3.13) and T₅ (3.47). The grand mean was 3.72 branches per plant.

These findings are in conformity with the findings of Bakhtiari et al.

(2020) 
[9]

 and Sangeetha et al. (2022) 
[11]

 in sesame.

Number of leaves per plant

The treatments exhibited significant differences in the number of

leaves per plant. Treatment T₉ recorded the highest number of leaves

per plant (59.87), followed by T₈ (56.27) and T₇ (56.23), whereas the

lowest number was recorded in T₁ (46.57), followed by T₂ (49.67) and

T₅ (50.50). The grand mean for the number of leaves per plant was

52.89. The present findings are in agreement with those of Khuong et

al. (2022) 
[12]

, who observed that foliar application of boron in-

creased the number of leaves in sesame.

Number of capsules per plant

A significant effect of treatments was observed on the number of cap-

sules per plant. Treatment T₉ recorded the maximum number of cap-

sules per plant (60.20), followed by T₆ (54.00) and T₇ (52.40),

whereas the minimum number was recorded in T₁ (35.13), followed

by T₅ (39.80) and T₄ (40.33). The grand mean was 46.92 capsules per

plant. These results are in close agreement with the findings of

Dinesh et al. (2018) 
[13]

, Patil et al. (2020) 
[14]

, Ramya et al. (2023)

[15]
, and Pravalika et al. (2023) 

[16]
 in sesame.

Capsule length (cm)

Capsule length was significantly affected by the foliar treatments.

Treatment T₉ recorded the maximum capsule length (3.31  cm), fol-

lowed by T₂ (3.30 cm), while T₃, T₆, and T₇ recorded an equal capsule

length of 3.29 cm. The minimum capsule length was recorded in T₁
(3.11  cm), followed by T₅ (3.19  cm) and T₄ (3.21  cm). The grand

mean for capsule length was 3.25  cm. This finding is in agreement

with the findings of Jeberson et al. (2025) in sesame.

Capsule width (mm)

Significant differences among treatments were recorded for capsule

width. Treatment T₉ recorded the maximum capsule width (9.92 mm),

followed by T₇ (9.82 mm) and T₆ (9.70 mm), whereas the minimum

capsule width was recorded in T₁ (Control) (9.10  mm). The grand

mean for capsule width was 9.62 mm.

Number of seeds per capsule

The treatments differed significantly for the number of seeds per cap-

sule. Treatment T₉ recorded the highest number of seeds per capsule

(59.90), followed by T₆ (58.83) and T₂ (57.60), whereas the lowest

number was recorded in T₁ (50.00), followed by T₅ (55.13) and T₄
(55.17). The grand mean was 56.30 seeds per capsule. These results

are in conformity with the findings of Seervi et al. (2018) 
[17]

,

Jeberson et al. (2025), and Pravalika et al. (2023) 
[16]

 in sesame.

1000 seed weight (g)

1000-seed weight differed significantly among the treatments.

Treatment T₉ recorded the maximum test weight (3.70 g), followed by

T₇ (3.58 g) and T₃ (3.56 g), whereas the minimum test weight was

recorded in T₁ (3.27 g), followed by T₅ (3.29 g) and T₄ (3.20 g). The

grand mean for 1000-seed weight was 3.45 g. The present findings

are supported by Habimana et al. (2016) 
[18]

, Maheshwari et al.

(2023) 
[19]

, Khan et al. (2021) 
[10]

, Sangeetha et al. (2022) 
[11]

, and

Pravalika et al. (2023) 
[16]

 in sesame.

Seed yield per plant (g)

The data revealed highly significant differences among treatments for

seed yield per plant. Treatment T₉ recorded the maximum seed yield

per plant (9.20 g), followed by T₇ (9.06 g) and T₆ (8.51 g), whereas

the minimum seed yield per plant was recorded in T₁ (4.90 g), fol-

lowed by T₅ (5.57 g) and T₄ (5.99 g). The grand mean for seed yield

per plant was 7.31 g. The increase in seed yield due to the combined

application of micronutrients could be attributed to enhanced synthe-

sis of carbohydrates and proteins and their translocation to the devel

International Journal of Advanced Biochemistry Research https://www.biochemjournal.com
2
6
1
7
4
7
0
7
, 2

0
2
6
, 1

0
(
1
0
)
, D

o
w

n
lo

a
d
e
d
 f

r
o
m

 h
ttp

s
://w

w
w

.d
o
i.o

rg
/1

0
.3

3
5
4
5
/2

6
1
7
4
6
9
3
.2

0
2
6
.v

1
0
.i1

0
S

i.1
0
3
6
5
 b

y
 I

n
te

r
n
a
tio

n
a
l J

o
u
r
n
a
l o

f
 A

d
v
a
n
c
e
d
 B

io
c
h
e
m

is
tr

y
 R

e
s
e
a
r
c
h
 o

n
 [

0
8
/1

0
/2

0
2
6
]
. S

e
e
 th

e
 T

e
r
m

s
 a

n
d
 C

o
n
d
itio

n
s
 (

h
ttp

s
://w

w
w

.b
io

c
h
e
m

jo
u
r
n
a
l.c

o
m

)
 f

o
r
 r

u
le

s
 o

f
 u

s
e
; O

A
 a

r
tic

le
s
 a

r
e
 g

o
v
e
r
n
e
d
 b

y
 th

e
 a

p
p
lic

a
b
le

 C
r
e
a
tiv

e
 C

o
m

m
o
n
s
 L

ic
e
n
s
e

706



oping seeds. These findings corroborate the reports of Dinesh et al.

(2018) 
[13]

 and Ramya et al. (2023) 
[15]

 in sesame.

Seed yield per plot (g)

A significant effect of treatments was recorded on seed yield per plot.

Treatment T₉ recorded the maximum seed yield per plot (438.47 g),

followed by T₇ (427.62 g) and T₆ (424.83 g), whereas the minimum

seed yield per plot was recorded in T₁ (304.66 g), followed by T₅
(322.66 g) and T₄ (347.81 g). The grand mean for seed yield per plot

was 378.40 g. These results are in agreement with the findings of

Sangeetha et al. (2022) 
[11]

, Pravalika et al. (2023) 
[16]

, Dhaliwal et

al. (2021) 
[20]

, Jeberson et al. (2025), and Purushothaman et al.

(2024) 
[21]

 in sesame.

The present investigation was undertaken to study the effect of foliar

application of micronutrients (B, Zn, Fe, and Mn), applied singly and

in combination, on growth, seed yield, yield-contributing characters,

and seed quality parameters of sesame (Sesamum indicum L.).

The results of the present investigation clearly established the superi-

ority of treatment T₉ over the other treatments, including the absolute

control (T₁), for the characters studied. The consistent superiority of

T₉ across the growth, yield, and seed quality parameters may indicate

a synergistic effect of the four micronutrients when applied in combi-

nation. Boron may have contributed to pollen germination and repro-

ductive development, zinc to auxin synthesis and enzyme activation,

iron to chlorophyll synthesis and photosynthetic efficiency, and man-

ganese to photosynthetic electron transport and enzyme activation.

Collectively, these functions may have improved source–sink rela-

tionships and assimilate translocation towards the reproductive sinks,

thereby contributing to enhanced growth and yield. This finding is in

close agreement with the findings of Ramya et al. (2023) 
[15]

 and

Elayaraja et al. (2020) 
[22]

 in sesame.

Germination percentage

Germination percentage was significantly influenced by foliar appli-

cation of micronutrients. Treatment T₉ recorded the maximum germi-

nation percentage (89.00%), followed by T₇ (88.00%) and T₈
(87.00%), whereas the minimum germination percentage was

recorded in T₁ (82.33%), followed by T₂ (84.00%) and T₅ (84.00%),

which recorded an equal germination percentage. The grand mean for

germination percentage was 85.78%. These findings are supported by

the findings of Parsaei et al. (2017) 
[23]

 and Elayaraja et al. (2020)

[22]
 in sesame.

Table 1. Effect of foliar application of micronutrients on growth, seed yield and yield contributing characters in sesame (Sesamum indicum L.)

Treatment Days to

50%

Flowering

Plant

height

(cm)

No. of

Branches/

Plant

No. of

Leaves/

Plant

No. of

Capsules/

Plant

Capsule

Length

(cm)

Capsule

Width

(mm)

No. of

Seeds/

Capsule

1000

Seed

weight

(g)

Seed

Yield/

Plant

(g)

Seed

Yield/

Plot

(g)

T1- Control 49.73 82.50 2.93 46.57 35.13 3.11 9.10 50.00 3.27 4.90 304.66

T2- Boron 47.47 88.60 3.13 49.67 50.53 3.30 9.63 57.60 3.43 7.30 368.28

T3- Zinc 47.68 85.90 3.73 51.57 45.47 3.29 9.64 56.67 3.56 7.35 382.85

T4- Ferrous 48.00 93.90 3.67 53.47 40.33 3.21 9.59 55.17 3.32 5.99 347.81

T5- Manganese 48.20 86.30 3.47 50.50 39.80 3.19 9.59 55.13 3.29 5.57 322.66

T6- B+Fe 46.60 92.00 4.00 51.83 54.00 3.29 9.70 58.83 3.52 8.51 424.83

T7- Zn+Fe 47.46 98.07 4.20 56.23 52.40 3.29 9.82 57.00 3.58 9.06 427.62

T8- Fe+Mn 46.53 96.30 3.80 56.27 44.40 3.23 9.61 56.40 3.42 7.91 388.50

T9- T2+T3+T4+T5 46.00 100.70 4.52 59.87 60.20 3.31 9.92 59.90 3.70 9.20 438.47

General Mean 47.52 91.58 3.72 52.89 46.92 3.25 9.62 56.30 3.45 7.31 378.40

S.Em.± 0.55 1.92 0.18 2.04 2.04 0.03 0.09 1.30 0.05 0.35 16.59

C.D. at 5% 1.65 5.75 0.54 6.13 6.11 0.09 0.26 3.89 0.16 1.06 49.73

C.V. (%) 2.00 3.63 8.43 6.70 7.53 1.66 1.57 4.00 2.60 8.37 7.59

Seedling Vigour Index-I

Data revealed significant differences among treatments for Seedling

Vigour Index-I. Treatment T9 recorded the maximum Seedling Vigour

Index-I (1775.3), followed by T3 (1687.2) and T7 (1574.3), whereas

the minimum was recorded in T1 (1183.0), followed by T6 (1396.1)

and T5 (1491.2). The grand mean for Seedling Vigour Index-I was

1520.0. These results are in conformity with the findings of Parsaei et

al. (2017) 
[23]

 and Hamsaveni et al. (2002) 
[24]

.

Seedling Vigour Index-II

Significant variation among treatments was recorded for Seedling

Vigour Index-II. Treatment T9 recorded the maximum Seedling

Vigour Index-II (304.39), followed by T7 (289.51) and T8 (282.75),

whereas the minimum was recorded in T1 (241.24), followed by T5

(252.01) and T2 (254.52). The grand mean for Seedling Vigour Index-

II was 269.92. These findings are consistent with the findings of

Parsaei et al. (2017) 
[23]

 and Zaman et al. (2019) 
[25]

 in sesame.

Oil content (%)

The treatments differed significantly for oil content. Treatment T₉
recorded the maximum oil content (46.99%), followed by T₅
(46.90%) and T₄ (46.50%), whereas the minimum oil content was

recorded in T₁ (45.00%), followed by T₇ (45.20%) and T₆ (45.30%).

The grand mean for oil content was 45.94%. It is notable that T₇, de-

spite recording high values for most yield-contributing characters,

recorded comparatively lower oil content. This may indicate that the

zinc–iron combination favoured vegetative growth and yield forma-

tion without a proportionate increase in oil accumulation. This obser-

vation is consistent with the findings of Rekani (2019) 
[26]

. The

present results are in agreement with the findings of Habimana et al.

(2016) 
[18]

, Dhaliwal et al. (2021) 
[20]

, Khuong et al. (2022) 
[12]

, Dey

(2023) 
[27]

, and Saudy et al. (2022) 
[28]

 in sesame.

An interesting trend observed in the present study was the consis-

tently strong performance of treatment T₇, which ranked second to T₉
for the majority of the characters, including plant height (98.07 cm),

number of branches per plant (4.20), 1000-seed weight (3.58 g), seed

yield per plant (9.06 g), and Seedling Vigour Index-II (289.51). This

performance suggests that the combined application of zinc and iron

may have had a complementary effect on vegetative growth and re-

productive development in sesame, as also indicated by Kakhki et al.

(2017) 
[29]

 and Haritha et al. (2022) 
[30]

. However, T7 recorded one

of the lowest oil contents (45.20%) among the treatments, indicating

that the zinc–iron combination favoured growth and yield formation

but did not result in a proportionate increase in oil content. This pat-

tern is in line with the observations of Rekani (2019) 
[26]

.

International Journal of Advanced Biochemistry Research https://www.biochemjournal.com
2
6
1
7
4
7
0
7
, 2

0
2
6
, 1

0
(
1
0
)
, D

o
w

n
lo

a
d
e
d
 f

r
o
m

 h
ttp

s
://w

w
w

.d
o
i.o

rg
/1

0
.3

3
5
4
5
/2

6
1
7
4
6
9
3
.2

0
2
6
.v

1
0
.i1

0
S

i.1
0
3
6
5
 b

y
 I

n
te

r
n
a
tio

n
a
l J

o
u
r
n
a
l o

f
 A

d
v
a
n
c
e
d
 B

io
c
h
e
m

is
tr

y
 R

e
s
e
a
r
c
h
 o

n
 [

0
8
/1

0
/2

0
2
6
]
. S

e
e
 th

e
 T

e
r
m

s
 a

n
d
 C

o
n
d
itio

n
s
 (

h
ttp

s
://w

w
w

.b
io

c
h
e
m

jo
u
r
n
a
l.c

o
m

)
 f

o
r
 r

u
le

s
 o

f
 u

s
e
; O

A
 a

r
tic

le
s
 a

r
e
 g

o
v
e
r
n
e
d
 b

y
 th

e
 a

p
p
lic

a
b
le

 C
r
e
a
tiv

e
 C

o
m

m
o
n
s
 L

ic
e
n
s
e

707



Table 2. Effect of foliar application of micronutrients on seed quality parameters in sesame (Sesamum indicum L.)

Treatment Germination (%) Seedling Vigour Index-I Seedling Vigour Index-

II

Oil Content (%)

T1- Control 82.33 1183.0 241.24 45.00

T2- Boron 84.00 1494.7 254.52 46.10

T3- Zinc 86.67 1687.2 273.01 45.80

T4- Ferrous 85.00 1509.1 261.79 46.50

T5- Manganese 84.00 1491.2 252.01 46.90

T6- B+Fe 86.00 1396.1 270.03 45.30

T7- Zn+Fe 88.00 1574.3 289.51 45.20

T8- Fe+Mn 87.00 1568.9 282.75 45.70

T9- T2+T3+T4+T5 89.00 1775.3 304.39 46.99

General Mean 85.78 1520.0 269.92 45.94

S.Em.± 0.97 79.58 8.53 0.36

C.D. at 5% 2.91 238.58 25.57 1.09

C.V. (%) 1.96 9.07 5.47 1.38

The improvement in seed quality parameters under T₉, viz., germina-

tion percentage (89.00%), Seedling Vigour Index-I (1775.3), Seedling

Vigour Index-II (304.39), and oil content (46.99%), compared with T1

(82.33%, 1183.0, 241.24, and 45.00%, respectively), demonstrates the

beneficial effect of balanced and combined micronutrient nutrition on

seed quality in sesame. The superior performance of T9 may be attrib-

uted to the complementary roles of boron, zinc, iron, and manganese

in physiological and metabolic processes associated with seed devel-

opment and maturation. These findings are consistent with the obser-

vations of Parsaei et al. (2017) 
[23]

 and Maheshwari et al. (2023) 
[19]

,

who reported that combined foliar application of micronutrients im-

proved yield and quality-related attributes in sesame.

Conclusion

Among all the micronutrient treatments evaluated in sesame at the

Quality Seed Production Unit, VNMKV, Parbhani, treatment T₉ was

found to be the most effective treatment compared with the control

for the growth, seed yield, yield-contributing, and seed quality char-

acters studied. It recorded the earliest 50 per cent flowering (46.00

days), maximum plant height (100.70  cm), maximum number of

branches per plant (4.52) and leaves per plant (59.87), maximum

number of capsules per plant (60.20), highest capsule length

(3.31  cm), capsule width (9.92  mm), number of seeds per capsule

(59.90), 1000-seed weight (3.70 g), seed yield per plant (9.20 g), seed

yield per plot (438.47 g), germination percentage (89.00%), Seedling

Vigour Index-I (1775.3), Seedling Vigour Index-II (304.39), and oil

content (46.99%). Treatment T7 was found to be the second most ef-

fective treatment for most of the growth and yield-related parameters.

On the basis of the present findings, foliar application of boron, zinc,

iron, and manganese in combination (T₉) may be considered a

promising agronomic practice for enhancing seed yield and seed qual-

ity of sesame under the conditions of the present investigation.

References

1. Namiki M. Nutraceutical functions of sesame: A review. Critical

Reviews in Food Science and Nutrition. 2007;47(7):651–673.

2. Marschner P. Marschner's mineral nutrition of higher plants (3rd

ed.). Academic Press; 2012.

3. Fageria NK, Barbosa Filho MP, Moreira A, Guimarães CM.

Foliar fertilization of crop plants. Journal of Plant Nutrition.

2009;32(6):1044–1064.

4. Fernández V, Brown PH. From plant surface to plant metabolism:

The fate of foliar-applied nutrients. Frontiers in Plant Science.

2013;4:289.

5. Havlin JL, Tisdale SL, Nelson WL, Beaton JD. Soil fertility and

fertilizers: An introduction to nutrient management (8th ed.).

Pearson; 2014.

6. ISTA. International Seed Testing Association. International rules

for seed testing. Seed Science and Technology. 1985;13(2):299–

355.

7. Abdul-Baki AA, Anderson JD. Vigor determination in soybean

seed by multiple criteria. Crop Science. 1973;13(6):630–633.

8. Hamideldin N, Hussein OS. Response of sesame (Sesamum in-

dicum L.) plants to foliar spray with different concentrations of

boron. Journal of the American Oil Chemists’ Society.

2014;91(11):1949–1953.

9. Bakhtiari G, Maleki M, Rostami M. Effect of Iron, Manganese

andNitrogen nano-fertilizers on some agronomic and physiologi-

cal traits of sesame (Sesamum indicum L.) cultivars.

Environmental and Experimental Botany / Physiology and

Environmental Plant Journal. 2020;12(48):12–24.

10. Khan MM, Manaf A, Hassan FU, Ahmad MS, Qayyum A, Shah

ZH, Alsamadany H, Yang S, Chung G. Allometric expression of

sesame cultivars in response to various environments and nutri-

tion. Agriculture. 2021;11(11):1095.

11. Sangeetha T, Singh R, Indu T, Pradhan A. Effect of spacing and

manganese on growth and yield of sesame (Sesamum indicum L.).

International Journal of Environment and Climate Change.

2022;12(12):1600–1604.

12. Khuong N, Thuc L, Tran N, Huu T, Sakagami J. Foliar applica-

tion of boron positively affects the growth, yield andoil content of

sesame (Sesamum indicum L.). Open Agriculture. 2022;7(1):30-

38.

13. Dinesh SR, Maheshwari SK, Sinha A. Effect of micronutrients

applied as foliar spray on yield and oil content of sesame

(Sesamum indicum L.). Indian J Agric Sci. 2018;88(6):920-924.

14. Patil YG, Mahajan HS, Bedis MR, Patil TR, Patil SC. Response

of soil and foliar application of zinc and iron for increasing

growth and yield of sesame (Sesamum indicum L.). International

Journal of Chemical Studies. 2020;8(5):2389–2392.

15. Ramya A, Ravi Babu M, Sirisha ABM, Ratna Kumari S. Effect of

foliar application of micro-nutrients on yield and yield attributes

of sesame (Sesamum indicum L.) under drought stress. Biological

Forum — An International Journal. 2023;15(9):536–541.

16. Pravalika K, Dawson J. Effect of basal application of sulphur and

foliar application of micronutrients on growth and yield of sum-

mer sesame (Sesamum indicum L.). International Journal of

Environment and Climate Change. 2023;13(5):11–16.

17. Seervi D, Choyal P, Seervi KS. The effect of micronutrients ap-

plied as foliar spray, on yield & yield attributes and oil content of

sesame crop (Sesamum indicum L.). Journal of Pharmacognosy

and Phytochemistry. 2018;7(4):1402–1404.

International Journal of Advanced Biochemistry Research https://www.biochemjournal.com
2
6
1
7
4
7
0
7
, 2

0
2
6
, 1

0
(
1
0
)
, D

o
w

n
lo

a
d
e
d
 f

r
o
m

 h
ttp

s
://w

w
w

.d
o
i.o

rg
/1

0
.3

3
5
4
5
/2

6
1
7
4
6
9
3
.2

0
2
6
.v

1
0
.i1

0
S

i.1
0
3
6
5
 b

y
 I

n
te

r
n
a
tio

n
a
l J

o
u
r
n
a
l o

f
 A

d
v
a
n
c
e
d
 B

io
c
h
e
m

is
tr

y
 R

e
s
e
a
r
c
h
 o

n
 [

0
8
/1

0
/2

0
2
6
]
. S

e
e
 th

e
 T

e
r
m

s
 a

n
d
 C

o
n
d
itio

n
s
 (

h
ttp

s
://w

w
w

.b
io

c
h
e
m

jo
u
r
n
a
l.c

o
m

)
 f

o
r
 r

u
le

s
 o

f
 u

s
e
; O

A
 a

r
tic

le
s
 a

r
e
 g

o
v
e
r
n
e
d
 b

y
 th

e
 a

p
p
lic

a
b
le

 C
r
e
a
tiv

e
 C

o
m

m
o
n
s
 L

ic
e
n
s
e

708



18. Habimana F, Stalin P, Muthumanickam D. Effect of manganese

nutrition on growth, yield, manganese uptake and quality of

sesame. Advances in Applied Research. 2016;8(1):14–18.

19. Maheshwari B, Mehera B, Kumar P, Mondal S. Effect of foliar

application of micronutrients on growth and yield of sesame

(Sesamum indicum). International Journal of Plant & Soil

Science. 2023;35(12):69–73.

20. Dhaliwal SS, Sharma V, Shukla AK, Verma V, Behera SK,

Sandhu PS, Kaur K, Gaber A, Althobaiti YS, Abdelhadi AA,

Hossain A. Assessment of agroeconomic indicators of Sesamum

indicum L. as influenced by application of boron at different lev-

els and plant growth stages. Molecules. 2021;26(21):6699.

21. Purushothaman M, Sekar S, Gnanam R. Foliar application of mi-

cronutrients on growth and yield attributes of sesame var. TMV 4.

J Pharmacogn Phytochem. 2024;13(1):60-65.

22. Elayaraja D, Singaravel R. Effect of foliar application of zinc and

manganese on yield and quality of sesame (Sesamum indicum L.).

Journal of Pharmacognosy and Phytochemistry. 2020;9(4):1565–

1569.

23. Parsaei S, Movahhedi Dehnavi M, Balouchi H. Effect of Zinc and

Boron Foliar Application on Maternal Plant and Seed Enrichment

on Vigor and Germination Indices of Sesame (Sesamum indicum

cv. Darab 1). Iranian Journal of Seed Research. 2017;4(1):89–

102.

24. Hamsaveni MR, Kurdikeri MB, Shekhargouda M, Shashidhara

SD, Dharmatti PR. Effect of gypsum and boron on fruit yield,

seed yield and quality in tomato cv. L-15 (Megha). Seed

Technology News. 2002;32(1):52.

25. Zaman MA, Ullah MZ, Alam MS, Moniruzzaman M. Genetic

variability, correlation and path analysis for yield and yield con-

tributing traits in sesame (Sesamum indicum L.). Bangladesh

Journal of Agricultural Research. 2019;44(2):297–307.

26. Rekani SI. Effect of high concentration of Fe and Mn as foliar ap-

plication on growth and yield of sesame grown in calcareous soil.

International Journal of Science and Research. 2019;8(11):943–

946.

27. Dey A. Effect of foliar application of boron on growth, yield and

quality of sesame (Sesamum indicum L.). Journal of

Pharmacognosy and Phytochemistry. 2023;12(2):101–106.

28. Saudy HS, Abd El-Samad GA, El-Temsah ME, El-Gabry YAE.

Effect of iron, zinc andmanganese nano-form mixture on the mi-

cronutrient recovery efficiency and seed yield response index of

sesame genotypes. Journal of Soil Science and Plant Nutrition.

2022;22:732–742.

29. Kakhki SFF, Taiiebi A. The effect of foliar application of ferrous

sulfate on production of multicapsule per leaf node in sesame

(Sesamum indicum L.) under field condition. Iranian Journal of

Field Crops Research. 2017;15(1):8–18.

30. Haritha G, Singh R, Thakur I. Studies on growth and yield of

sesame (Sesamum indicum L.) as influenced by spacing and foliar

application of zinc. The Pharma Innovation Journal.

2022;11(3):2366–2369.

31. Elayaraja K, Sathiyamurthi S. Influence of organic manures and

micronutrient fertilization on soil properties and seed yield of

sesame under coastal saline soil. J Pharmacogn Phytochem.

2020;9(3):1245-1249.

32. FAOSTAT. statistical database for global sesame production and

area. Food and Agriculture Organization, Rome; 2023.

33. Hasani M, Faryabi S, Ehsanzadeh P, Vaghar M. Foliar-applied

zinc enhances sesame physiological and yield attributes under dif-

ferent irrigation regimes. South African Journal of Botany.

2023;162:451–460.

34. Jeberson JJ, Ramesh S, Baradhan G, Sudhakar P, Kalaiyarasan C,

Dhayanethi M. Effect of foliar nutrition on growth and yield of

sesame in Cauvery Delta Zone of Tamil Nadu. Environment &

Ecology. 2024;42(4C):2058–2062.

How to cite this article: Sakhare C, Misal A, Rathod A, Devkule

S, Wankhade M, Umate S, et al. Response of seed yield and qual-

ity parameters of sesame (Sesamum indicum L.) to foliar applica-

tion of micronutrients. International Journal of Advanced

Biochemistry Research. 2026;SP-10(10):705-709. doi: https://w

ww.doi.org/10.33545/26174693.2026.v10.i10Si.10365

International Journal of Advanced Biochemistry Research https://www.biochemjournal.com
2
6
1
7
4
7
0
7
, 2

0
2
6
, 1

0
(
1
0
)
, D

o
w

n
lo

a
d
e
d
 f

r
o
m

 h
ttp

s
://w

w
w

.d
o
i.o

rg
/1

0
.3

3
5
4
5
/2

6
1
7
4
6
9
3
.2

0
2
6
.v

1
0
.i1

0
S

i.1
0
3
6
5
 b

y
 I

n
te

r
n
a
tio

n
a
l J

o
u
r
n
a
l o

f
 A

d
v
a
n
c
e
d
 B

io
c
h
e
m

is
tr

y
 R

e
s
e
a
r
c
h
 o

n
 [

0
8
/1

0
/2

0
2
6
]
. S

e
e
 th

e
 T

e
r
m

s
 a

n
d
 C

o
n
d
itio

n
s
 (

h
ttp

s
://w

w
w

.b
io

c
h
e
m

jo
u
r
n
a
l.c

o
m

)
 f

o
r
 r

u
le

s
 o

f
 u

s
e
; O

A
 a

r
tic

le
s
 a

r
e
 g

o
v
e
r
n
e
d
 b

y
 th

e
 a

p
p
lic

a
b
le

 C
r
e
a
tiv

e
 C

o
m

m
o
n
s
 L

ic
e
n
s
e

709

https://www.doi.org/10.33545/26174693.2026.v10.i10Si.10365
https://www.doi.org/10.33545/26174693.2026.v10.i10Si.10365

