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Response of boron and zinc on growth, yield and
quality of papaya cv. Red Lady
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ABSTRACT

The current study was carried out in Uttar Banga Krishi Viswavidyalaya Pundibari, West Bengal, in 2021-2022 to
evaluate the response of micronutrients on papaya performance. The treatments were different concentrations of
Zinc and boron (T, - distilled water sprayed; T,- Borax 0.25%; T_- Borax 0.5%; T,- Zinc sulphate 0.25%; T_- Zinc
sulphate 0.5%; T_-Borax 0.25% + Zinc sulphate 0.25%; T_- Borax 0.25% + Zinc sulphate 0.5% ; T- Borax 0.5%
+ Zinc sulphate 0.25% and T, Borax 0.5% + Zinc 0.5%) with three replications. The findings showed that Borax
0.5% + Zinc sulphate 0.25% had the highest plant height at first flowering (93.17 cm) and at first harvesting
(184.08 cm); plant girth at first flowering (18.58 cm) and at first harvesting (37.75 cm); plant spread E-W and N-
Sspread at first flowering (105.00 and 107.50 cm) and at first harvesting (199.92 cmand 202.75 cm) with maximum
fruit yield of 25.47 kg. Thetreatment Borax 0.5% + Zinc sulphate 0.5% resulted inhighest total leaf count per plant at

first flowering (32.50) and total soluble solids (12.83 °B) with lowest acidity (0.140%).
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INTRODUCTION

Papaya(Caricapapayal..) isarapidly growing,
short-lived perennial plant inthefamily Caricaceae
(Siriwardana et al., 2019). It is one of the major
fruit crops grown in tropical and subtropical areas
of the world (Eda, 2023). It is planted largely for
its mouthwatering fruits, which are savoured both
fresh and in different processed forms. Along with
mangoes and pineappl es, papayaisone of the most
frequently produced fruits in the world. Its
popularity is due to its adaptation to tropical
temperatures, which accounts for around 15.36%
of the world’s total production of tropical fruits
(Godi et al., 2020). Papaya, the “common man's
fruit,” isapowerhouse of essential vitamins, fiber,
and minerals. Itslow fat and protein content make
it a low-calorie fruit. The fruit's pharmaceutical
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propertieshaveledtoitsusein traditional medicine
for treating various disorders. The latex of unripe
papaya contains chymopapain and lycopene, used
for treating herniated lower lumbar vertebrae and
preventing various types of cancer, respectively.
Papaya juice helps alleviate colon infections, and
the presence of vitaminsA and C aidsinimproving
eyesight and strengthening the immune system.
Fresh green papaya leaves can be used as
antiseptics, whereas brown leaves are agreat tonic
for blood-purifying activity (Koul et al., 2022).
Lack of micronutrients create major issue that
hampers soil and plant vigour all around the world
and it reduces production (Imtiaz et al., 2010).
Micronutrients are required for betterplant
development, blooming, improved fruit set,
increased quality of higher fruit production and



longer shelf lifeof horticulture commodities (Raja,
2009; Shekhar et al., 2010).

Indian soils have mild zinc and boron
deficiencies and availability in the range of 40-55
percent and 25-30 percent, respectively.
Micronutrient deficiencies have significant
negative impact on crop improvement and
sustainable viability of crops across different
regions of India (Kumar et al., 2011). Various
biological activities, including photosynthesis, the
synthesis of nucleic acids, proteins, and
carbohydrates aswell asthe ability to resist biotic
and abiotic challenges are all affected by Zn
(Cakmak, 2008).

One of these study gaps relates to the efficient
utilisation of micronutrientsin papaya, suchaszinc
and boron. Fruit growers are quite concerned about
the papayamicronutrient deficit issue. An efficient
technique to complete and improve plant nutrition
is foliar spray. Foliar spray can fill up nutrient
deficiencies caused by stressed plants or poor soil
conditions that prevent plants from absorbing
nutrients from the soil. Micronutrient foliar sprays
are efficient and have a rapid effect on plants.
Requirement of micronutrientsand their dosevary
from crop to crop even variety to variety within
the same crop. Besides, agro-climatic factor is
another key point that interact with the crop, to be
growninaparticular locality. Therearelittlereport
on effect of zinc and boron on Red Lady variety of
Papaya grown in Sub-Himalayan Terai area. With
this view, an experiment was conducted to know
the effect of boron and zinc and their combination
on plant growth, fruit yield and quality.

MATERIALSAND METHODS

Thefieldtrial took place between 2021-2022 at
the Instructional Farm, Department of Pomology
and Postharvest Technology, Uttar Banga Krishi
Viswavidyalaya, Pundibari, Cooch Behar, West
Bengal, India. Thelocation is82 metresabove mean
sea level, longitude 89° 23’ 5” E and latitude 26°
19° 86” N, within West Bengal's Sub-Himalayan
Teral area. The experimental field was sandy loam
in texture, acidic in nature with a soil pH of 5.52.
Physico-chemical propertiesof soil wereasfollows
— sand (62.31%), silt (20.55 %), clay (11.2 %)
Organic carbon (0.75%), available nitrogen (216.5
Kg/ha), available phosphorous (18.24 kg/ha) and
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availablepotassium (112.63 kg/ha), available boron
in soil (0.68 kg/ha) and DTPA Zinc (0.73 kg/ha).

Healthy papayacv. Red Lady seedsweredipped
in gibberellic acids (200 ppm) for 12 hours and
then seeds were sown on polybags containing the
rooting media (soil, cocopeat and sand in aratio of
1:1:1) at the greenhouse which is located at
Instructional Farm, Uttar Banga Krishi
Vishwavidyalaya, Coochbehar, West Bengal.
Papaya saplings were transplanted into the main
field at row to row and plant to plant distance of 2
x 2 m. When plants were reached 8 |eaves stage,
the experiment was started with 9-treatments and
each treatment was replicated three times, taking
four plantsin each replication, using arandomised
block design (RBD). In each treatment of each
replication, four plantswere chosen. Ninedifferent
treatment combinations were used, including T, -
distilled water sprayed, T,- Borax 0.25%, T - Borax
0.5%, T - Zinc sulphate 0.25%, T.- Zinc sulphate
0.5%, T- Borax 0.25% + Zinc sul phate 0.25%, T-
Borax 0.25% + Zinc sulphate 0.5%, T - Borax 0.5%
+ Zinc sulphate 0.25%, T Borax 0.5% + Zinc 0.5%.

Before planting in each plot, the required dose
of FYM @ 20 tonnes/hawas applied. Starting with
the transplanting of seedlings, the recommended
dosage of fertilisers (200g N, 200g P, and 250g K/
plant) was appliedin four equal splitsat two-month
intervalsintheform of urea, single super phosphate,
and muriate of potash. After transplanting in the
main field, the micronutrients were treated twice
asfoliar applications at 60 and 120 days.

The observations were made on different
characters, viz., plant height and stem girth at first
flowering and first harvesting, plant spread east-
west and north-south at first flowering and first
harvesting, total leaf count at first flowering, fruit
firmness, total soluble solids, titrable acidity and
yield per plant wasrecorded. The parameterswere
analysed using the statistical application OPSTAT.

RESULTSAND DISCUSSION
Growth attributes

The spraying of micronutrients significantly
improved all papaya growth parameters (Tables 1
and 2). T, recorded considerably lower plant height
(74.58 cm and 155.17 cm, respectively) than T,
which had significantly higher plant height at first
flowering (93.17 cm) and first harvesting (184.08
cm). The highest plant girth of the plant was
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Table 1: Effect of micronutrient on plant height and plant girth of papaya cv. Red L ady

Treatment Plant height Plant height  Plant girth  Plant girth
at first at first at first at first
flowering harvesting flowering harvesting
(cm) (cm) (cm) (cm)
T, - Control (distilled water sprayed) 74.58 155.17 12.33 28.92
T, - Borax @ 0.25% 79.17 161.58 13.42 30.25
T,-Borax @ 0.5% 85.83 167.33 14.25 31.50
T, - Zinc sulphate @ 0.25% 90.33 179.92 13.83 31.58
T,- Zinc sulphate @ 0.5% 92.25 175.08 15.67 33.42
T, - Borax @ 0.25% + Zinc sulphate 81.33 172.83 15.00 34.17
@ 0.25%
T, - Borax @ 0.25% + Zinc sulphate 87.25 178.00 15.92 35.83
@ 0.5%
T,—Borax @ 0.5% + Zinc sulphate 93.17 184.08 18.58 37.75
@ 0.25%
T, - Borax @ 0.5% + Zinc sulphate @ 0.5%90.50 180.75 17.08 36.17
SEm (1) 0.70 4.01 0.50 0.42
L SD (0.05) 212 12.12 1.53 1.28
Table 2: Effect of micronutrient on total leaf count and plant spread of papaya cv. Red L ady
Treatment No. of Plant Plant Plant Plant Yield per
leavesat  spread spread spread spread Plant
first E-W(cm) E-W (cm) N-S(cm) N-S(cm) (Kg/Plant)
flowering atfirst atfirst at first at first
flowering harvesting flowering harvesting
T, - Control (distilled water sprayed) 19.92 91.58 180.25 93.33 183.17 12.23
T, - Borax @ 0.25% 24.08 95.83 187.92 97.17 190.75 15.08
T,- Borax @ 0.5% 26.75 98.42 190.33 100.33 192.67 17.19
T, - Zinc sulphate @ 0.25% 28.17 97.33 187.58 100.08 191.33 17.90
T,- Zinc sulphate @ 0.5% 30.58 96.92 195.42 101.58 197.25 19.98
T, - Borax @ 0.25% + Zinc sulphate 25.25 99.75 192.67 101.08 192.08 18.72
@ 0.25%
T, - Borax @ 0.25% + Zinc sulphate
@ 0.5% 26.00 101.75 194.08 103.17 195.50 22.88
T,—Borax @ 0.5% + Zinc sulphate
@ 0.25% 29.17 105.00  199.92 107.50 202.75 25.47
T, - Borax @ 0.5% + Zinc sulphate
@ 0.5% 32.50 102.17  195.83 104.67 198.92 22.41
SEm (%) 0.38 124 1.44 0.83 1.26 0.63
L SD (0.05) 1.15 3.73 4.36 2.52 3.81 191

recorded in T, at first flowering (18.58 cm) and at
first harvesting (37.75 cm) and lowest at T, (12.33
cm and 28.92 cm) respectively. Thetotal leaf count
per plant at first flowering was highest in T, (32.50)
and lowest in T, (19.92 cm). The maximum plant
spread at first flowering in both directions (east-
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west, north-south) was recorded in T,(105.00 and
107.50 cm) similarly highest plant spread at first
harvesting in both directions (east-west, north-
south) was also recorded in T, (199.92 cm and
202.75 cm respectively).

It was noted that zinc and boron singly and in
combinationincreased plant height and plant spread
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Table 3: Effect of micronutrient on fruit firmness, TSS;titrable acidity of ripe papayacv. Red L ady

Treatment Fruit firmness TSS Titrable
(Kg/lcm?) (°B) acidity (%)
T, - Control (distilled water sprayed) 5.75 9.36 0.158
T, - Borax @ 0.25% 6.04 9.92 0.154
T, - Borax @ 0.5% 6.29 10.77 0.152
T, - Zinc sulphate @ 0.25% 6.47 10.90 0.151
T, - Zinc sulphate @ 0.5% 6.84 11.58 0.148
T, - Borax @ 0.25% + Zinc sulphate @ 0.25% 6.66 11.35 0.151
T, - Borax @ 0.25% + Zinc sulphate @ 0.5% 6.75 11.48 0.146
T, —Borax @ 0.5% + Zinc sulphate @ 0.25% 6.98 12.34 0.144
T, - Borax @ 0.5% + Zinc sulphate @ 0.5% 712 12.83 0.140
SEm (1) 0.10 0.32 0.002
L SD (0.05) 0.30 0.96 0.006

(east-west and north-south) may be due to
enhancing respiration and photosynthesis. Zinc is
essentia for nitrogen metabolism, auxin synthesis,
cell division, and enlargement, promoting overall
plant growth. Boron promotes the devel opment of
cell walls, maintainsthe structural integrity of cell
membranesand aidsin the movement of sugarsand
energy into the active areas of plants. Singh et al.
(2010) and Jeyakumar et al. (2001) found increased
plant height with boron and zinc spraysin papaya.
Zinc and boron also contribute to increased plant
girth by boosting metabolic activities, leading to
cell division and elongation. When zinc and boron
were applied as a foliar spray to papaya plants,
Singh et al. (2010) and Jeyakumar et al. (2001)
noted similar impacts on plant girth. Furthermore,
the application of zinc and boron increasesthetotal
leaf count per plant due to enhanced photosynthetic
substances and chlorophyll, which in turn
encourages the development of leaf buds, cell
division and expansion, delays the senescence of
leavesand improves leaf persistence (Sgjid et al.,
2010).
Fruit yield

Reviewing the datain Table 2 showed that foliar
sprays of both micronutrients had significant
impacts on papaya production per plant under
various treatments. T, (Borax @ 0.5% + Zinc
sulphate @ 0.25%) produced a much higher fruit
production (25.47 kg), whereas control plants
produced the lowest fruits fruit production (12.23
kg).This results confirmed the beneficia effect of
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micro-nutrients on papayayield and theresultswas
supported with the findings of Singh et al. (2010),
and Modi et al. (2012).

Theapplication of zinc and boron enhanced the
output per plant, which can be attributed to more
fruits. Boron application may have apositive effect
on carbohydrate and RNA metabolism, leading to
asignificantincreaseinyield. Treatment with zinc
increases both the rate of photosynthesis and the
carbonic anhydrase activity in leaves.

Fruit quality attributes

When applied as a foliar spray, both the
micronutrients had significant effects on papaya's
fruit quality attributes (Table 3). Treatment with
Borax @ 0.5% + Zinc sulphate @ 0.5% (T,)
recorded the highest fruit firmness (7.12 Kg/cm?)
and TSS (12.83 °B). While, the minimum value of
fruit firmness, total soluble solid were recorded in
treatment T, (control). At T, (Borax @ 0.5% + Zinc
sulphate @ 0.5%), titrable acidity percent was
considerably lowest among thetreatments (0.140%)
and highest under control (0.158%).

When applied as a foliar spray, both the
micronutrients had significant effects on papaya’s
fruit quality traits, which might be due to
the catalytic activity of both the micronutrients, as
well as their synergistic impact, particularly at
higher concentrations, may be responsible for the
increased accumulation of TSSinfruits. According
to theory, boron speeds up the transfer of sugars
from leaves to developing fruits which hep to
increase in TSS. Singh et al. (2010) and Rawat et
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al. (2010) also observed beneficia effects of both
the micronutrient on TSS concentration in papaya
and guava, respectively. Additionally, the decrease
in titrable acidity of papaya fruits with the
application of both micronutrient and their
combinations may be due to these micronutrients

beneficial effectson the speedy conversion of acids
into sugars and their derivatives, possibly through
thereversal of the glycolic pathway or their use as
substrates in respiration. These results support the
papayaresearch conducted by Singh et al. (2010).

CONCLUSION

According to the findings of the current
experiment, T, (Borax @ 0.5% + Zinc sulphate @
0.25%) had maximum positive impact on plant
growth and higher production of quality papaya
over control (with no micro-nutrient). Whereas, T
(Borax @ 0.5% + Zinc sulphate @ 0.5%) had
maximum positive impact over control when it
comesto production of papayacv. Red Lady grown
in Terai region of West Bengal.
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