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Abstract

This paper presents, research results on effect of nutrient application in split doses on yield characters
under high density planting of mango (Mangifera indica L.) cv. Kesar was undertaken at Instructional
cum Research farm, Department of Horticulture, MPKV., Rahuri Dist. Ahmednagar during the year
2019-20 and 2020-21. The experiment was laid out in the Randomised block Design (RBD) with five
treatments and four replications and three plant served as a treatment unit (plant/replication). The
application of nutrients in split doses (F1 -Fs) significantly influence the yield parameters in high density
planting of mango. Maximum fruit weight (241.28 g), number of fruit (61.05), fruit yield (14.73 kg/plant
and 12.27 t/ha), length (11.10 cm) and diameter (7.08 cm) were observed at F4 (50% NPK at initial stage,
50% P at one month before flowering, 20% N and K at Peanut stage, 20% N and K at Marble stage, 10%
N and K at Egg stage) whereas minimum was observed at control Fs (Control- Recommended dose of
fertilizers- 50% N and 100% P & K at initial stage and 50% N at one month before flowering).

Keywords: Yield character, nutrients, split doses, high density planting, mango

Introduction

Mango (Mangifera indica L.) belongs to the family Anacardiaceae, is the oldest and choicest
fruit of the world. Mango is believed to be originated to South East Asia, Indo Burma region,
in the foot hills of the Himalayas (Bose, 1985 & Mukherjee, 1951) [ 14, Mango is cultivated
in an area of 2.32 million hectares with a production of 20.90 million tonnes and a productivity
of 9.7 MT/ha and in Maharashtra area under mango cultivation is 0.167 million hectares with a
production of 0.791 million tonnes (Anon., 2021) i1,

Kesar is the most popular mango variety in Maharashtra and has good export potential. In
recent years, high density planting system of mango is getting popularity. Adoption of High-
Density Planting (HDP) system with proper canopy management practices coupled with drip-
fertigation system is highly essential to increase the productivity (Kumar, 2013) [*2. Fruit plant
removes large amount of essential nutrient reserves in the soil. Over the time, continues
depletion of nutrients decreases fruit yield and soil fertility and lead to soil degradation. On the
other hand, excess or continuous use of inorganic fertilizers as source of nutrient in imbalance
proportion creates problems, causing economic inefficiency, threaten the environment and
human beings. Among the factors that influence crop production, fertilizer is the most
important one, Mango trees mostly in the homestead and the trees in the orchard hardly receive
any fertilizer (Hossain, 1989) [, Nutrient management in mango is one of the important
practices for improving yield and quality of fruits. Fertilizer must supply and maintain an
optimum level of nutrients within the root zone. The fertilizers are becoming costly input day
by day. Hence, it is felt necessary to study the efficient use of this input. This can be achieved
by adopting efficient use of drip system of irrigation. In addition to that, mango plants are
biannual (Avilan, 1971) 21, that is a high yield in a year is followed by a low yield in the
subsequent year and this fact may complicate the establishment of an adequate fertilization
strategy. In the past, researchers have paid more attention on the use of proper amount of
fertilizer to increase the yields in mango, but very little work has been done on the split and
continuous application of fertilizers on regular basis. The present study was therefore
undertaken to find out the effects of fertilizer and its instalment of application at different
stages of plant growth on yield and quality of mango.
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Material and Method

An investigation on “Study the effect of nutrient application
in split doses on yield characters under high density planting
of mango (Mangifera indica L.) cv. Kesar” was undertaken at
Instructional cum Research farm, Department of Horticulture,
MPKYV., Rahuri, Dist. Ahmednagar during the year 2019-
2021. The experiment was conducted in Randomised Block
Design (RBD) with five treatment of split nutrient
application, four replication and three plant served as a
treatment unit (plant/replication). The nutrients was applied in
split doses (F1— 50% NPK at initial stage and 50% NPK at
one month before flowering, F> — 50% NPK at initial stage,
50% P and 25% K at one month before flowering, 25% N at
Peanut stage and 25% N at Marble stage, F; — 50% NPK at
initial stage, 50% P at one month before flowering, 50% N
and 25% K at Peanut stage and 25% K at Marble stage, F4—
50% NPK at initial stage, 50% P at one month before
flowering, 20% N and K at Peanut stage, 20% N and K at
Marble stage, 10% N and K at Egg stage, Fs — (control)
Recommended dose of fertilizers 50% N and 100% P & K at
initial stage and 50% N at one month before flowering). The
number of fruit borne on the tree at the commencement of
first harvest was counted and expressed as number of fruit per
tree. Individual fruit was weighed on electronic balance and
the average weight was expressed in grams, yield per hectare
was obtained by multiplying average weight of fruit by total
number of fruit per tree and expressed in kilograms per plant
and ton per hectare. Fruit length and diameter was determined
at harvest stage with the help of Vernier caliper and expressed
in centimeters.

Result and Discussion

Weight of Fruit (g)

The effect of nutrient application was found significant on
fruit weight in both the years and in pooled (Table 1 and Fig.
1). The maximum fruit weight was recorded in first year,
second year and pooled were 238.85, 243.70 and 241.28 g in
Fsand it was at par with F3(233.00 g) in first year, F, (237.80
g) Fs and F5 (234.60 g) in second year and F; (233.96 g) and
F; (235.60 g) in pooled, respectively. The minimum fruit
weight 227.13 at Fs, 226.30 and 228.15 g was recorded at F;
in first year, second year and pooled, respectively.

This increase in weight at F4 is might be due to increased
synthesis of metabolism to fruit and due to accumulation of
sugars and high pulp percentage in plants treated with
continuous dose of N, P and K. Another probable cause could
be greater mobility of these major nutrients to the developing
fruit which acted as strong metabolic sink and it stimulates the
synthesis of chlorophyll and increased photosynthetic activity
which results in increased stored food material in the tissue
(Singh and Rajput, 1977) [2° Similar results were also
obtained by Chandrakumar et al. (2001) 2 in banana and
Sharma et al. (2005) I8 in papaya.

Number of fruit per plant

The effect of nutrient application was found significant in
second year and non-significant in first year and pooled on
number of fruit per plant (Table 1 and Fig. 2). The maximum
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number of fruit per plant was 58.40 at F, in first year and was
non-significant, 63.70 at F4 in second year it was at par with
F, (56.30) and 61.05 was recorded for F4 in pooled and it was
non-significant, respectively. The minimum number of fruit
per plant 53.90 at F; in first year, 50.79 at F; in second year
and 53.20 at Fs in pooled, respectively. This increasing the
number of fruit per plant at F,4 is due to irrigation at the time
of nutrients application provides appropriate moisture at field
capacity, better root development in terms of number and
spread of roots, which facilitated luxuriant growth of plant
due to better nutrient uptake resulting better fruit growth and
development, ultimately achieving higher number of fruit per
plant (Singh et al., 2012) 2%, The increased number of fruit
due to frequent fertilizer application was also reported by
Feungchan et al. (1989) ¥ and Makhmale et al. (2016) [*3 in
mango. Dheware et al. (2020) P! found that, increasing the
number of fruit per plant by application of fertilizers in split
doses at fruit development stages in mango.

Yield (kg/plant)

The effect of nutrient application was found non-significant
on fruit yield kg/plant in first year and significant in second
year and pooled (Table 1 and Fig. 3). The maximum fruit
yield 13.94 kg/plant was recorded at F4 in first year and it was
non-significant, 15.52 kg/plant at F, in second year and it was
significantly superior among rest of the treatment and 14.73
kg/plant was also recorded at F4 in pooled and it was at par
with F; (12.89 kg/plant) and F3 (13.05 kg/plant) respectively.
The minimum fruit yield 12.27 kg/plant at Fs in first year,
11.51 and 12.22 kg/plant were recorded at F; in second year
and pooled, respectively. The increased fruit yield might be
due to combine effect of these major nutrients supplied at
different critical stages as compared to other treatments.
Muriate of potash (MoP) applied in splits doses resulted in
maximum yield due to availability of K for long time has
been supported by Kanwar et al. (1987) [*Y who opined that K
was highly beneficial with regard to yield.

Yield (t/ha)

The effect of nutrient application was found non-significant
on fruit yield t/ha in first year and significant in second year
and pooled (table 1 and Fig. 3). The maximum fruit yield
11.62, 12.93 and 12.27 t/ha were recorded at F4 in both the
years as well as in pooled, respectively. In first year, it was
found non-significant, in second year Fs (12.93 t/ha) was
significantly superior whereas in pooled F, (12.27 t/ha) was at
par with F; (10.74 t/ha) and Fs (10.87 t/ha). The minimum
fruit yield 10.22 t/ha at Fs in first year, 9.58 ton at F; and
10.18 ton at F; was recorded in second year and in pooled,
respectively. This increased fruit yield (t/ha) at treatment F4
might be due to regular supply of nitrogen to the plants
increased yield and yield attributing characters because it is
directly related to the synthesis of protein through amino
acids (Hussain, 1970) [¥l, Potassium absorption rates increased
remarkably during the marble and egg stage of fruit growth
which coincides with greater increases in dry matter
accumulation which leads to increase in yield contributing
parameters (Ghanem and Mimoun, 2010) ["],
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Table 1: Effect of nutrient application in split doses on weight of fruit (g), number of fruit per tree and yield (kg/plant and t/ha) under high
density planting of mango (Mangifera indica L.) cv. Kesar

Treatment Weight of Fruit (g) Number of fruit per plant Yield (kg/plant) Yield (t/ha)

2019-20 | 2020-21 | Pooled | 2019-20 | 2020-21 | Pooled | 2019-20 | 2020-21 | Pooled | 2019-20 | 2020-21 | Pooled

Fi 230.00 | 226.30 | 228.15| 56.20 50.79 53.50 12.93 1151 | 1222 | 10.77 9.58 10.18

F2 230.13 | 237.80 | 233.96 | 53.90 56.30 55.10 12.39 1339 | 1289 | 10.32 11.16 | 10.74

Fs 233.00 | 238.20 | 235.60 | 57.68 53.20 55.44 13.43 12.67 | 13.05 | 11.19 10.56 | 10.87

Fa 238.85 | 243.70 | 241.28 | 58.40 63.70 61.05 13.94 1552 | 1473 | 11.62 12.93 | 12.27

Fs 227.13 | 234.60 | 230.86 | 54.00 52.40 53.20 12.27 12.26 | 12.27 | 10.22 10.22 | 10.22
SE(m)+ 2.44 3.19 2.88 2.89 2.60 3.10 0.68 0.61 0.75 0.57 0.51 0.63
CD @5% 7.51 9.83 8.42 NS 8.01 NS NS 1.88 2.20 NS 1.56 1.84

Length of Fruit (cm): The effect of nutrient application was
found significant on length of fruit (cm) in first year, second
year and pooled (Table 2 and Fig. 4). The maximum length of
fruit 11.12, 11.09 and 11.10 cm was recorded at F4 in first
year, second year and in pooled, respectively and it was at par
with F3 (10.90, 10.91 and 10.90 cm) in both the years as well
as in pooled, respectively. The minimum fruit length 10.11,
9.97 and 10.04 cm was recorded for Ts in first year, second
year and in pooled, respectively. This increasing length of
fruit at F4 is might be due to better utilization of nutrients
within the plant as well as translocation of more nitrogen to
the top (Muthulakshmi et al. 2007) %1,

Diameter of Fruit (cm)
The effect of nutrient application was found significant on

diameter of fruit in both the years as well as pooled (Table 2
and Fig. 4). The maximum diameter of fruit 7.03, 7.13 and
7.08 cm was recorded at F4 and it was significantly superior
among the treatments in first year, second year and pooled,
respectively. The minimum diameter of fruit 6.31, 6.59 and
6.45 cm was recorded at Fs during both the years as well as in
pooled, respectively. This increasing diameter of fruit at F4 is
might be due the involvement of K which played major role
for development of physical parameters of fruit as it can
adjust plant’s transpiration rates by affecting stomatal
activities (Popsova and Goldback 2008) 161, Similar results
were also obtained by Rathore and Chandra (2002) [ in Ber,
Jat and Kacha (2014) % in guava and Makhmale et al. (2016)
(231 in mango.

Table 2: Effect of nutrient application on length (cm) and diameter (cm) of fruit under high density planting of mango (Mangifera indica L.) cv.

Kesar
Length (cm) Diameter (cm)
Treatment  "5019-20 | 2020-21 | Pooled | 2019-20 | 202021 | Pooled
F1 10.16 10.11 10.13 6.46 6.84 6.65
F2 10.32 10.70 10.51 6.74 6.88 6.81
Fs 10.90 10.91 10.90 6.78 6.88 6.83
F4 11.12 11.09 11.10 7.03 7.13 7.08
Fs 10.11 9.97 10.04 6.31 6.59 6.45
SE(m)+ 0.12 0.14 0.14 0.06 0.06 0.02
CD @5% 0.36 0.43 0.42 0.17 0.18 0.06
Number of fruit per plant
70
60
=
=
£ 50
= 40 .
- B Number of fruit per plant
2 30 B Number of fruit per plant
£
2 20 Number of fruit per plant
10
0
F1 F2 F3 F4 F5

Treatments

Fig 1: Effect of nutrient application in split doses on weight of fruit (g) of mango
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Weight of fruit (g)
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Fig 2: Effect of nutrient application in split doses on number of fruit per plant of mango
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Fig 3: Effect of nutrient application in split doses on yield (kg/plant and t/ha) of mango

Length (cm) and Diameter (cm) of mango fruit
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L*]
£
5 8
< u Length (cm)
E 6 u Length (cm)
5 5 Length (cm)
E 4 Diameter (cm)
Jéj ® Diameter (cm)
3 2 = Diameter (cm)

Treatments

Fig 4: Effect of nutrient application in split doses on length (cm) and diameter (cm) of mango fruit

Conclusion t/ha), length and diameter (cm) of fruit.
From the above findings it could be concluded that nutrient
application F4 (50% NPK at initial stage, 50% P at one month Acknowledgement
before flowering, 20% N and K at Peanut stage, 20% N and K The authors are thankful to the Post Graduate Institute,
at Marble stage, 10% N and K at Egg stage) was found to be MPKV., Rahuri, and Chhatrapati Shahu Maharaj National
the best split application for yield contributing character viz. Research Institute (SARTHI) for facilitating guidance and
number of fruit per plant, weight of fruit, yield (kg/plant and funds, respectively to conduct the investigation.
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