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ABSTRACT

During January 2022 - August 2022, a field experiment was conducted at the Horticultural farm, School of
Agricultural Sciences, Nagaland University, Medziphema Campus to assess the effect of foliar application
of different boron sources on flowering, fruiting and quality characteristics of mango in Nagaland. The
experiment was laid out in Randomized Block Design with 3 replications and 8 treatments. The fruit trees
were subjected to foliar spray at flowering stage, pea size stage and marble stage. Results confirmed that as
compared to control, a significant improvement in flowering characteristics viz., panicle initiation and male
flowers/panicles (227.33) confirmed the effectiveness of Agricol (0.2%), whereas hermaphrodite flower/
panicle were found significantly highest (208.66) with the treatment of Boric acid (0.2%). Likewise, in fruiting
characteristics, minimum days taken to fruit set (63.33 days), number of fruits/panicle (5.33) at harvest were
found significantly with the treatment of Agricol (0.2%). The treatment via Agricol (0.2%) showed significantly
superior fruit quality traits evaluated in terms of, total sugar (18.39%), and Beta-carotene (3343.24 jug/100g).
Based on the results, it may be concluded that Agricol (0.2%) followed by DOT (0.4%) was more remunerative
in comparison to other treatments to improve on flowering, fruiting and quality characteristics. Generally,

lower concentration of Boron performed better than higher concentration.
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Introduction

Mango (Mangifera indica) belongs to the family
Anacardiaceae. It is an important fruit crop known to
be the king of fruit due to its fragrance, sweetness and
nutritional values. It is believed to be originated in Indo-
Malayan region (Mukherjee, 1985). Several hundred
cultivars of mango are present worldwide. Mango fruit
canvary insize, shape, flavour, skin tone and flesh colour
depending on the cultivar. The fruit is tart, crispy and dry
like the green apples during its unripe stage (Wijeratham
et al., 2015). Flowering and pollination are key events
for mango fruit development to occur (Ramirez et al.,
2010). It serves as a good source of vitamin and energy
as in vitamin A (3894 1U), vitamin C (27.2 mg/100g) and
minerals like iron (0.13 mg/100g) and phosphorus (11 mg/
100g), (Anonymous, 2001). According to 2021-2022

census, Mango has an area of about 2339 ha and
production of 20336 MT in India. Uttar Pradesh rank
first in mango production with share of 23.58 per cent
and the highest productivity in 2021-2022 (Anonymous,
2023). In Northeast India, Nagaland, mango has an area
of 0.54 ha, and a production of 3.56 t/ha (Anonymous,
2021). Over the decades using the same kind of chemical
fertilizers led the serious problem of micronutrient
deficiencies in soils and plants worldwide (Sharma et al.,
2026). It is also affecting the flowering, fruiting, quality
and post-harvest life of characteristics of horticultural
products (Raja, 2009). Micronutrients have an important
role in plant metabolism, reproductive growth, chlorophyll
synthesis, carbohydrate metabolism, fruit and seed
development etc. Besides these, boron and molybdenum
deficiency have also been reported in several part on
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India. In Nagaland, low crop productivity is due to nutrient
deficiencies in soil-crop contexts and inappropriate
management reported by (Shukla et al., 2021). Boron
plays a pivotal role in the growth and expansion of
reproductive cells, the beginning of flowering, and the
movement of sugars. Its shortage occurs during flowering
and seed set and is typically momentary. The widespread
occurrence of Boron deficiency has been identified as
one of the main causes of poor yield and quality of
Alphonso Mango (Raja and Kumar, 2003). However,
efficient micronutrient management, including soil and
foliar administration of micronutrients, in various soil-crop
situations could help in reducing micronutrient deficiencies
in soils and crops, boosting crop output and crops quality.
Under the agro-climatic conditions of Nagaland, limited
research information is available related to the effect of
micronutrient on mango in Northeast India Keeping this
in view, the current study was conducted to examine the
effect of foliar application of different boron sources on
flowering, fruiting and quality characteristics of mango

Materials and Methods

The experiment was carried out in the Instructional
Farm, SAS, NU, Medziphema having an altitude of 305
m above mean sea level, with geographical location of
25945’ 43" N and 93° 53’ 04" E. The area enjoys the high
humidity, moderate temperature and medium to high
rainfall during the season. Meteorological data obtained
from ICAR, Nagaland Centre, Jharnapani showed that
during the period of investigation, temperature ranges
between 12°C during winter to 32°C during summer,
average annual rainfall ranges from 150 to 250 cm and
high relative humidity of 65-85%. The soil of the
experimental site was sandy loam in texture and well-
drained with pH of 4.5. The experiment was laid out in
Randomized Block Design with 3 replications and 8
treatments viz., T, (Agricol 0.2%), T, (Agricol 0.4%), T,
(Chemibor-P 0.2%), T, (Chemibor-P 0.4%), T, (Disodium
Octaborate Tetrahydrate 0.2%), T, (Disodium Octaborate
Tetrahydrate 0.4%), T, (Boric acid 0.2%) and T (control
-distilled water). 24 uniform trees of mango cv. Amrapalli
about 20 years old were selected for the experiment.
The aqueous solutions of various treatments were
prepared and applied in three split doses on the tree; first
dose during flowering stage, second dose at pea size stage
of fruit and the third dose at marble stage of fruit with
the help of knapsack sprayer. The final data of flowering,
fruiting and quality characteristics recorded carefully by
standard procedure during the investigation were analysed
statistically by the method of analysis of variance
(ANOVA) and the significance sources of variation were
tested by error mean square using ‘F’ test (Sukhatme

and Panse, 2000).
Results and Discussion
Flowering characteristics

Data presented in Table 1 indicated that significantly
higher number of male flower (227.33) was recorded
with agricol (0.2%) application followed by treatment with
boric acid at 0.2% (200.33). The least number of male
flowers per panicle (108.67) was noted in control.
Similarly, maximum hermaphrodite flower per panicle
(208.66) was found significantly in cv. Amrapalli mango
with Boric acid (0.2%) application closely followed by
DOT at 0.4% application (180.33). Minimum number of
hermaphrodite flowers per panicle (102.00) was recorded
in control. Boron is involved in metabolism, protein
synthesis and the highest concentration of amino acids,
which may be the cause of the greatest number of blooms.
Similar results were found in Negi et al. (2010) reported
in mango cv. Dashehari that spraying of boric acid 200
ppm recorded the maximum percentage of hermaphrodite
flowers similarly, spraying of Calcium-boron
concentrations of either 3.0 or 4.0 mL/L produced the
highest number of hermaphroditic flowers (76.75% =
11.93) in mango cv. Mahachanok (Muengkaew et al.,
2017). Similar kinds of trends reported by Talang et al.
(2016), Alietal. (2017), Ahmad et al. (2018), Gopavaram
et al. (2022), Deb and Reza (2023), Deb et al. (2024).

Fruiting characteristics

Data presented in Table 1 indicated that significantly
minimum number of days (63.33) for fruit set was found
in treatment Agricol (0.2%) followed by Agricol (0.4%)
with 65.33 days and Chemibor P at 0.2% (65.66 days)
which were all found to be statistically same. The
maximum period of days taken from panicle initiation to
fruit set (94.66) was found in control. Similarly, the

Tables 1 : Influence of different boron sources on flowering
characteristics of Mango cv. Amrapalli.

Treatments Male flowers/ | Hermaphrodite
panicle flowers/panicle
Agricol (0.2%) 227.33 170.00
Agricol (0.4%) 154.60 156.00
Chemibor-P (0.2%0) 198.66 178.33
Chemibor-P (0.4%0) 170.00 160.00
DOT (0.2%) 188.66 170.33
DOT (0.4%) 175.00 180.33
Boric acid (0.2%) 200.33 208.66
Control 108.67 102.00
SEm+t 4.62 7.36
CDat 5% 14.01 22.32
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Fig. 1 : Influence of boron sources on sex expression.
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Fig. 2 : Influence of boron sources on days taken to fruit set

and days taken to harvesting.

minimum number of days (174.66) for harvesting was
found in treatment DOT (0.4%) followed by DOT (0.2%)
with 175.0 days closely followed by application of
Chemibor P (0.4%) and Boric acid (176.66 and 177.33
days, respectively), which were all found to be statistically
at par. The maximum number of days taken from panicle
initiation to harvesting (192.66) was found in control plants.
Likewise, number of fruits at harvest per panicle. The

Tables 2 : Influence of different boron sources on fruiting
characteristics of Mango cv. Amrapalli.

Treatments Number of | Number of | Number of
days taken | daystaken | fruits per
tofruitset | toharvest | panicle at

(days) (days) harvest

Agricol (0.2%) 63.33 178.00 533

Agricol (0.4%) 65.33 179.66 317

Chemibor-P (0.2%)|  65.66 182.33 433

Chemibor-P (0.4%)| 72.00 176.66 367

DOT (0.2%) 69.33 175.00 343

DOT (0.4%) 68.66 174.66 5.00

Boric acid (0.2%) 69.66 177.33 4.10

Control 94.66 192.66 150

SEm+t 1.74 0.97 0.63

CDat 5% 5.29 2.95 1.91
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Fig. 3 : Influence of boron sources on the Beta-carotene (pg/
100 g) content.
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Fig. 4 : Influence of boron sources on total sugar content (%).

maximum number of fruits set per panicle (5.33) was
noted in Agricol (0.2%) followed by DOT (0.4%) (5.00),
Chemibor-P (0.2%) (4.33), Boric acid (0.2%) (4.10),
Chemibor-P (0.4%), DOT (0.2%) (3.43) fruits at harvest
per panicle which were statistically same. The minimum
number of fruits at harvest per panicle (1.50) was found
in control. Talang et al. (2017) reported in mango cv.
Himsagar treated with boric acid (0.02%) recorded the
most effective for enhancing fruit-set (1.58%). The higher
number of fruits set per panicle was also associated with
the greater number of flower formation due to boron
absorption and they also set a greater number of fruits
(Sarrwy et al., 2012). Similar results have been reported
by Ahmad et al. (2018), Bibi et al. (2019), Haider et al.
(2019), Palak et al. (2020), Gopavaram et al. (2022),
Singh et al. (2023) and Deb and Reza (2024).

Quality characteristics

Data presented in Table 3 indicated that maximum
total sugar (18.39%) was found in treatment agricol
(0.2%), which was statistically at par with Chemibor-P
0.4% (16.67%), agricol 0.4% (16.56), Chemibor-P 0.2%
(16.39%), while the minimum total sugars percentage
(13.11%) was observed in treatment control. Maximum
total sugar content in mango fruit maybe due to boron
accelerating the transit of sugar, the synthesis of
metabolites, and the quick translocation of photosynthates.
The greatest percentage of total sugar was likely boosted
by the conversion of starch to sugar. Likewise, the
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Tables 3 : Influence of different boron sources on quality characteristics of Mango cv. Amrapalli.

Treatments TSS Acidity TSS: Total Reducing Non- Vit-C Beta
(°Brix) (%) acid sugar % | sugar % | reducing | (mg/100g)| carotene
sugar % (1g/100g)
Agricol (0.2%) 20.78 0.25 83.12 18.39 4.70 1373 47.59 334324
Agricol (0.4%) 19.45 0.27 72.03 16.56 356 1312 3153 2792.85
Chemibor-P (0.2%0) 18.75 0.32 58.59 16.39 5.16 11.10 4243 1984.28
Chemibor-P (0.4%0) 19.16 0.32 59.87 16.67 4.01 12.61 31.27 2509.52
DOT (0.2%) 20.11 0.29 69.34 15.67 4.06 11.47 36.69 1878.05
DOT (0.4%) 18.95 0.33 57.42 15.50 3A 11.44 34.97 1766.44
Boric acid (0.2%) 19.78 0.31 63.80 15.33 341 1177 3268 1708.09
Control 16.82 0.36 46.72 1311 326 921 29.67 151381
SEm+t 0.94 0.07 - 0.67 0.47 0.96 5.92 338.37
CDat 5% NS NS - 2.04 NS NS NS 1026.34
greatest beta carotene (3343.24 ug/100g) were obtained  support.
with the foliar application of Agricol (0.2%) which was References

statistically at par with Agricol 0.4% (2792.85 pg/100g),
chemibor-P 0.4% (2509.52 pg/100g). The minimum beta
carotene (1513.81 pg/100 g) was recorded in control.
The fact that boron speeds up ripening may be the cause
of the greater beta carotene level. This result correlates
with the finding of Patel et al. (2016), Talang et al. (2016),
Shaban et al. (2017), Khan et al. (2022), Almutairi et al.
(2023) and Kumar et al. (2025).

Conclusion

In flowering characteristic, Boric acid (0.2%) as foliar
spray produced greatest hermaphrodite flower/panicle
and the application of Agricol (0.2%) produced greater
number of male flowers/panicles. All the fruiting
characteristic showed best result with the foliar application
of Agricol (0.2%). Similarly, the qualitative characteristics
of mango cv. Amrapalli was enhanced with foliar spray
of Agricol and Chemibor-P at both concentrations under
present study. Based on above the results, it may be
concluded that foliar application of Agricol (0.2%) was
more remunerative in comparison to other treatments to
improve on flowering, fruiting and quality characteristics.
The result suggested that, lower concentration of Boron
performed better than higher concentration.
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