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Abstract

An investigation entitled “Effect of heat units and time period on maturity indices of different varieties of
mango (Mangifera indica L.)” was undertaken at AICRP Irrigation and water management field,
Department of Horticulture, College of Agriculture Parbhani, University, Vansantrao Naik Marathwada
Krishi Vidyapeeth Parbhani. The experiment was laid out in RBD with four treatments of mango. The
mango fruit harvested from tree were selected for the study and in each tree. From result of present
investigation its revealed that among different time period taken for maturity significantly influenced the
biometrical parameter cv. Kesar, Neelum, Mallika, Totapuri. Maximum fruit set are recorded in T1 i.e.,
Kesar (38.50) was found to be best. Percentage of sex ratio is measures is maximum sex ratio was
recorded T1 i.e., Kesar (8.65). Fruits of Kesar variety with accumulation of 1320 HU was found to be
best.
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Introduction

The world and is rightly designated as “King” of all fruits. Mango belongs to family
Anacardiaceae, which is originated in Indo-Burma at an early date. The word 'mango’
originated as early as 16th century from the ancient Tamil word 'mangos'. Historical records
suggest that its cultivation as a fruit tree originated in India around 4000 years ago. It was
virtually unknown to any botanist until 1605 when Carol Clusius first mentioned of it in its
writings. The name Mangifera was given for the first time by bontius in 1658 when he referred
to this plant as arbor Mangifera (as tree producing mango). Later it was mentioned in the
literature as Mangifera indica, Mangifera domestica or Mangifera sylvatica. In the early
period of domestication, mango trees probably yielded small fruits, but folk selection of
superior seedlings over many hundreds of years would have resulted in the production of
larger fruits. Before 1970, mangoes were little known to consumers outside the tropics and the
trade involving fresh fruit was non-existent. Around 2000 varieties of mangoes are found in
the world. Out of them, majority of varieties are cultivated in India. India produces around
19.68 million metric tonne of mangoes every year from 2.26 million ha area (Anon., 2017) [,
Guijarat itself produces 13 lakh tons of mango which contributes around 7 per cent in the total
lot. Especially in Junagadh district total of 84120 tonne mango produce from 2lha area
(Anon., 2017) 1,

Heat unit

The idea of Heat Unit or Growing Degree Days was introduced almost in 1730, by the French
scientist Rene A. F. de Reaumur. Since that time, Heat Unit has been used as a means to
predict the growth stages of many living organisms. Growing Degree Days (GDD) are also
called Growing Degree Units (GDUSs) or Heat Units (HUs).

The Heat Unit concept is based on the following assumptions

a. Growth or development occurs only when the average daily temperature exceeds a certain
threshold, known as the base temperature, below which the organism does not grow or
grows slowly.

b. Growth and development are closely related to daily mean temperature accumulations
above the base tem.
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c. Fora given species, the number of accumulated heat units
between growth stages remains constant across years,
locations, and climate.

d. A certain amount of heat is required to provide enough
energy for the organism to move to the next development
stage, which depends on weather conditions, the amount
of time can vary.

HU are the number of temperature degrees above a certain
threshold (base) temperature within consecutive 24 hrs of
period or a Heat unit is defined as a mean daily temperature
one degree above (base) temperature.

HU or GDD = Mean Daily Temperature - Certain (Base)
Temperature.

Material and Method

The experiment was conducted at AICRP Irrigation and water
management field, Department of Horticulture, College of
Agriculture, Vansantrao Naik Marathwada Krishi Vidyapeeth
Parbhani. During investigation physical characteristics of
mango fruit were evaluated immediately after harvest stage.
The experimental material consists of fruit of Kesar, Mallika,
Neelum, Totapuri varieties were obtained from AICRP
Irrigation and water management field, Department of
Horticulture, College of Agriculture, Vansantrao Naik
Marathwada Krishi Vidyapeeth Parbhani.Fourtyeight uniform
mango tree of each treatment selected for the study. The
tagged fruit of uniform size were harvested for conducting
experiment. The experiment was laid out with RBD with three
replication and four treatments viz, T1 Kesar, T2 Mallika, T3
Neelum, T4 Totapuri. The observation was recorded and
when immediately after harvest stage. For studying
biometrical parameter ten fruits were randomly selected and
observation were recorded on the biometrical characteristics
i.e., days to 50% flowering, hermaphrodite flower, number of
male flowers, sex ratio, days to fruit set from flowering, days
of fruit maturity, heat unit required. Statistical analysis of data
of various characters will be carried out as per Randomized
Block Design. Analysis of variance will be worked out using
standard statistical procedures as described by Panse and
Sukhatme (1985) [2°],

Result and Discussion

Looking to the days to 50% flowering, it was observed that
the content of days to 50% flowering was increases with
progress days. The maximum days of fruit set is T4 i.e.,
Totapuri (33 days) was recorded. Whereas the minimum 50%
flowering is recorded as T1 i.e., Kesar (28 days). The
differences in panicle emergence times of different mango
cultivars appear to be due to inherent character, temperature,
and photoperiodism. The cultivars also differed significantly
in terms of 50% flowering time and bud break to full bloom in
this experiment. The finding also supported with results
similar results maximum flowering T4 and minimum T1.
similar Mahadik et al. (2021) ! are accordance present
study.Looking to the male flowers, it measured full blooming
stages. The maximum flowers are recorded T4 i.e., Totapuri
(2106.36) was recorded.Whereas the minimum male flowers
are recorded as T1 i.e., Kesar (1538.03). The finding also
supported with results similar results maximum male flowers
T4 and minimum flowering T1. Similar Reddy et al. (2022)
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1 G.A. Geetha et al. (2016) ¢, Yadav et al. (2014) (4.
Looking to the hermaphrodite flowers is measures at full
blooming stages. The maximum hermaphrodite flowers are
recorded T3 i.e., Neelum (460.40) was recorded. Whereas the
minimum male flowers are recorded as T1 i.e., Kesar
(171.05). Similar results also founding maximum
hermaphrodite  flowers T3 Neelum and minimum
hermaphrodite flowers T1. Mango is a terminal bearer and
polygamous plant that produces both perfect and staminate
flowers. Both types of flowers are andromonoecious, meaning
they are born on the same inflorescence Litz et al. (2003) Bl.
The intensity of the male and perfect flower varies according
to variety, panicle position, and climatic conditions. The
number of hermaphrodite flowers varied statistically between
parental mango cultivars. The percentage of hermaphrodite
flowers varied significantly. Similar Reddy et al. (2022) (1,
Khushboo Azam et al. (2018) [, G.A. Geetha et al. (2016) (61,
Percentage of sex ratio is measures is maximum sex ratio was
recorded T1 i.e., Kesar (8.65). minimum was recorded T3
Neelum The results also founding sex ratio is higher T1 kesar
and lowers T3 Neelum sex ration. Similar results also found.
Yadav R.K., et al. (2014) 4, G.A. Geetha et al. (2016) [,
Khushboo Azam et al. (2018) 2 Reddy et al. (2022) 3. The
initially fruit set measures to flowering after set of fruit are
measures the maximum fruit set are recorded in T1 i.e., Kesar
(38.50). Whereas the lowest fruit set from flowering to T4
i.e.,4 Totapuri (30.00). Maximum fruit set from flowering
climatic effect of heat units days to fruit set from flowering
maximum fruit set recorded T1 Kesar Shinde et al. (2001) 2,
Zagade et al. (2014) 31, The initially fruit maturities required
days for fruit maturities are recorded minimum days found in
T1 i.e., Kesar (96.61). whereas maximum days required for
T4 i.e., Totapuri (110.84). The results also founding days
required for fruit maturity minimum day and maximum days
required for fruit maturities. Similar results founding
Halepotara et al. (2019) [*"1, Zagade et al. (2014) %1 Shinde et
al. (2001) ™2, The initially fruit maturities are required for
maximum heat unites are required T4 i.e., totapuri (1529 HU).
Whereas minimum heat units are required T1 i.e., kesar (1320
HU). The results also founding heat unites required for
maximum and minimum heat unites are required. The similar
results also founding Estrada (1996) [, Shinde et al. (2001)
12 Debnath and Mitra (2008) [l Kanzaria (2015) [€],
Halepotara et al. (2019) [7), The initially fruit maturities are
required for maximum heat unites are required T4 i.e.,
totapuri (1529 HU). Whereas minimum heat units are
required T1 i.e., kesar (1320 HU). The results also founding
heat unites required for maximum and minimum heat unites
are required. The similar results also founding Estrada et al.
(1996) [ Shinde et al. (2001) 2 Debnath and Mitra (2008) [,
Kanzaria (2015) [¢], Halepotara, et al. (2019) [*7],

Table 1: Effect of heat units in days to 50% flowering in different
varieties of mango.

Treatment details Days to 50% flowering
T1 Kesar 28.00
T2 Mallika 32.00
T3 Neelum 30.00
T4 Totapuri 33.00
S.Em. 1.07
C.D.at 5% 3.43
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Table 2: Effect of heat unites in hermaphrodite flowers, sex ratio
and male flowers in different varieties of mango

Treatment detailsHermaphrodite flowersSex ratioMale flowers
T1 Kesar 171.05 8.65 1538.03
T2 Mallika 402.34 4.83 1990.55
T3 Neelum 460.40 4.03 1872.26
T4 Totapuri 250.04 8.63 2106.36
S.Em. £ 6.266 0.23 24.32
C.D.at 5% 20.04 0.74 77.80

Table 3: Effect of heat units in days to fruit set from flowering and
days required for fruit Maturity in different varieties of mango

Treatment | Days to fruit set from | Days required for fruit
details flowering maturity
T1 Kesar 38.50 96.61
T2 Mallika 31.25 100.44
T3 Neelum 33.75 103.42
T4 Totapuri 30.00 110.84
S.Em. £ 0.6922 0.7855
C.D.at 5% 2.21 1.85

Table 4: Effect of heat units in date of fruit maturity and heat unites
in different varieties of mango

Treatment details Heat unites required

T1 Kesar 1320.00

T2 Mallika 1526.00

T3 Neelum 1426.00

T4 Totapuri 1529.00
SEm. + 1.07

C.D.at 5% 3.43

Conclusion

On the basis of the experiment conducted in the field it can be
concluded that effect of heat unit and time period taken for
maturity, significantly influenced the biometrical parameters
in different verities of mango. Hence, for optimum
biometrical parameter Mallika mango should be harvested is
of good quality.

Acknowledgment

The author thankful to Dr. A.M. Bhosale, Assistant Professor,
Department of Horticulture, College of Agriculture VNMKYV,
Parbhani.

References

1. Anonymous. Horticultural Statistics at a Glance 2017.
Horticulture  Statistics  Division, Department  of
Agriculture, Co-operation & Farmers Welfare, Ministry
of Agriculture & Farmers Welfare, Government of India;
c2017. Available at
http://dac.gov.in/imagedefault/hortstat_glance.pdf.
Accessed on 12 August, 2017.

2. Azam, Khushboo. Study on flowering behavior of elite
mango cultivars in subtropical conditions of Bihar.
International Journal Chemical Studies. 2018;6(2):2913-
2917.

3. Debnath S, Mitra SK. Panicle bagging for maturity
regulation, quality improvement and fruit borer in litchi
(Litchi chinensis). Acta Hort. 2008;773:201-208.

4. Estrada CG. Fruit growth in five mango cultivars in
Sinaloa. Mexico V™. International Mango Symposium,
Tel-Aviv, Israel. Abs; ¢1996. p. 52.

5. Litz RE. The Mango: Botany, Production and Uses.

10.

11.

12.

13.

14.

~2808 7™

https://www.thepharmajournal.com

Tropical Research and Education Centre. University of
Florida, USA. CABI Publishing, CAB International,
Wallingford, Oxon OX10 8DE, UK; ¢c2003. p. 587.
Geetha GA, Shivashankara KS, Reddy YTN. Varietal
variations in temperature response for hermaphrodite
flower production and fruit set in mango (Mangifera
indica L). South African Journal of Botany.
2016;106:196-203.

Halepotara, Farheen H, et al. Effect of heat and time
duration required for matu ration of mango (Mangifera
indica L.) CV. Kesar. Journal of Pharmacognosy and
Phytochemistry. 2019;8(1):537-541.

Kanzaria DR. Estimation of effect of growing degree
Days on phenology, yield and quality of Different mango
varieties under South  Saurashtra  Agro-climatic
Conditions. Junagadh Agricultural University. Junagadh
(Gujarat); c2015.

Mahadik SG. Influence of sea proximity and soil
variations on vegetative growth, flowering and yield of
alphonso mango (Mangifera indica L.) under coastal belt
of Konkan. Journal of Pharmacognosy and
Phytochemistry. 2021;10(1):1249-1255.

Panse PV, Sukhatme VG. Statistical Methods for
Agricultural Workers ICAR Pub. New Delhi; c1985. p.
361.

Reddy M, Balavardhan, Jatinder Singh. Effect of heat
units and time duration required for maturation of mango
(Mangifera indica L.): A review; c2022.

Shinde AK, Burondkar MM, Bingarde RT, Waghmare
GM, Rangwala AP, Wagh RG. Heat unit requirement for
fruit maturity in mango varieties. Indian J Plant Physiol.
2001;6(2):194-196.

Zagade VV, Pujari KH. Effect of period of maturity on
physical characters and heat units required of mango
(Mangifera indica L.) cv. Alphonso. Plant Archives.
2014;14(2):835-840.

Yadav RK. Flowering and fruiting behavior of mango
cultivars in relation to weather parameters. Souvenir;
c2014. p. 275.


https://www.thepharmajournal.com/

