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Effect of heat units and time period on maturity indices
of different varieties of mango (Mangifera indica L.)
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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
physical parameter, quality parameter, time taken to maturity cv. Kesar, Neelum, Mallika, Totapuri.Fruits
of Kesar variety with accumulation of 1320 HU was found to be best. Fruits of kesar variety reported
better physical characteristics and quality parameter like TSS, minimum acidity, reducing sugar, non-
reducing sugar and total sugar.
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Introduction

Mango (Mangifera indica L.) unarguably is one of the oldest and choicest tropical fruit of 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) [,
Gujarat 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 21ha area
(Anon., 2017) [,

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.

¢) For a 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
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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. Forty-eight 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, T, Kesar, T, Mallika, T3
Neelum, T4 Totapuri. The observation was recorded and when
immediately after harvest stage. For studying physical
parameter ten fruits were randomly selected and observation
were recorded on the physical characteristics i.e. Length of
fruit, Length of stone, Breadth of fruit, Breadth of stone,
Weight of fruit, Weight of pulp, Weight of peel, Weight of
stone, Pulp: Stone ratio. 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) 1171,

Result and discussion effect of heat unit

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) [?8 Shinde et al. (2001) 29,
Kanzaria (2015) 21, Halepotara, et al. (2019) &I,

Effect of physical parameter

Looking to the length of fruits are measured the maximum
length of fruit is T i.e., Totapuri (12.65). The results reported
by Pandey et al (1974) [*®, Kudachikar et al. (2003) [ and
Padhiar et al. (2011) are in accordance with the present study.
Data records minimum fruit length of stone T; kesar and
maximum length of stone is T4 Totapuri. It was discovered
that the date of harvesting had an effect on the length of the
stone. These findings are also supported with results of
Shafique et al. (2006) 24, Lechaudel and Joas (2006) M1 and
Lucena et al. (2007) 2. Looking to the breadth of fruits, it
was observed that the content of breadth of fruit was
increased with progress in days. The maximum breadth of
fruit T, i.e., Totapuri (7.80 cm) was recorded. These findings
are also supported with results of Patil (1996) U, Obasi
(2004) 1. The data indicated that the minimum stone breadth
T i.e., Kesar (3.36 cm) was recorded. These findings are also
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supported with results of Patil (1990) [, Patil (1996) [,
Obasi (2004) 4, Dutta and Dhua (2004) . The highest
weight of fruit was recorded in fruits harvested T, i.e.,
Totapuri (24.92) was recorded. Similar findings have also
been obtained by Roy et al. (1972) 3, Palaniswamy (1974)
18 Gole (1986) . The maximum weight of pulp T4 i.e.,
Totapuri (248.86 g) was recorded). Similar findings have also
been obtained by Roy et al. (1972) 1@, Sadhu and Bose (1976)
(261 Patil (1990) 1, Kudachikar et al. (2003) 1, Obasi (2004)
4 Dutta and Dhua (2004) ™, Shafique et al. (2006) 21,
Lechaudel and Joas (2006) ' and Lucena et al. (2007) [*2,
The highest weight of peel was recorded in fruit harvested T4
i.e., Totapuri (24.92 g) was recorded. Similar findings have
also been obtained by Roy et al. (1972) [, Sadhu and Bose
(1976) [281, Patil (1990) [*°1, Kudachikar et al. (2003) I, The
minimum weight of stone T3 i.e., Neelum (53.38 g) was
recorded. The results were supported, Padhiar et al. (2011)
161, 1t is observed that the pulp: stone ratio T1i.e. Kesar (4.90)
of fruit was higher. These findings are consistent with those
of Shyamal and Mishra (1987) [?2l and Kanzaria (2015) 271,

Effect of chemical parameter

The titrable acidity of fruits gradually decreased with the
progress of days towards harvest in all the treatments. The
titrable acidity percentage T, i.e., Mallika (0.23%) was lower
was recorded. Similar outcomes were obtained. also earlier
reported by Abourayya et al. (2011) 2, Emmanuel et al.
(2009) B, Dang et al. (2008) [, Lebrun et al. (2008) I and
Tridjaja and Mahendra (2000) P in mango. Among the
maturity stages, higher level of reducing sugar T; i.e., Kesar
(6.28%) was registered. These results are in close proximity
with the earlier findings of Teaotia et al. (1967) % in mango,
Tandon and Kalra (1983) 24, Patil (1990), Patil (1996) B4,
Datta and Dhua (2004) . Among the maturity stage, higher
level of non- reducing sugar T i.e., kesar (10.88%) was
recorded. The non-reducing sugar increased from the marble
stage to the ripe stage and was significantly higher in kesar.
Pandey et al. (1974) %1, Fuchs et al. (1980) [, all observed a
similar trend (1986). Among the maturity stage, higher level
of total sugar T; i.e.,, kesar (17.16%) was recorded. The
highest total sugars content of mango fruits was obtained T,
when fruits harvested stage. These results are in line with
Patil (1990) [9 Patil (1996) Y, Datta and Dhua (2004) ™I,
The perusal of data revealed that TSS of fruit gradually
increased. The highest TSS T i.e., kesar (20.55°B) was
registered. These findings are consistent with those of Mann
et al. (1974) 3, Singh et al. (1976) [#], Tandon and Kalra
(1983) 24, Obasi (2004) [l Lechaudel and Joas (2006) [*4,
and Lucena et al. (2007) [*2,

Table 1: 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
S.Em. £ 1.07
C.D.at 5% 3.43
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Table 2: Effect of heat unit and time duration on physical
parameters of fruit in different varieties of mango

Treatment details | Length of fruit (cm) | Length of stone (cm)
T1 Kesar 9.89 8.11
T2 Mallika 12.23 10.49
T3 Neelum 10.53 9.41
T4 Totapuri 12.65 11.18
S.Em. £ 0.13 0.10
C.D.at 5% 0.42 0.35
Treatment details|Breadth of fruit (cm)|Breadth of stone (cm)
T1 Kesar 6.38 3.36
T2 Mallika 7.51 4.18
T3 Neelum 7.23 4.21
T4 Totapuri 7.80 4.35
S.Em. £ 0.11 0.03
C.D.at 5% 0.35 0.11
Treatment details| Weight of fruit (gm)|Weight of pulp (gm)
T1 Kesar 271.75 211.14
T2 Mallika 298.75 230.58
T3 Neelum 253.73 190.44
T4 Totapuri 323.70 248.86
S.Em. £ 1.5584 1.6544
C.D.at 5% 4.9852 5.2923
Treatment details|Weight of peel (gm)|Weight of stone (gm)
T1 Kesar 18.40 42.21
T2 Mallika 18.15 49.85
T3 Neelum 24.29 40.58
T4 Totapuri 24.92 53.38
S.Em. £ 0.9531 0.5783
C.D.at 5% 3.04 1.85
Treatment details Pulp: stone ratio
T1 Kesar 4.90
T2 Mallika 4.68
T3 Neelum 4.72
T4 Totapuri 4.79
S.Em. £ 0.0474
C.D.at 5% 0.1516

Table 3: Effect of heat unit and time duration on chemical
parameters of fruits in different varieties of mango
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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 physical parameters, quality
parameter, time taken to maturity, different verities of mango.
Mango fruits harvested fruit set (T1) with accumulation of
1320 HU was found to be the best. Fruits harvested at kesar
better physical characteristics and quality parameters like
TSS, minimum acidity, sugars, carotenoid content, which are
more acceptable in the market.

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.

Abourayya MS, Kassim NE, El-Sheikh MH, Rkha AM.
Fruit physical and chemical characteristics at maturity
stage of Tommy Atkins, Keitt and Kent mango cultivars
grown under Nubariya conditions. J Am. Sci. Akola
condition. A M. SL. (Agri.) thesis subnutted to Dr.
P.D.K.V. Akola (M.S.). 2011;7(3): 228-233.

Dang KTH, Singh Z, Tan SC. Influences of maturity
stage at harvest and ethylene application on colour and
quality of controlled atmosphere stored mango fruit. Acta
Hort. 2008;768:209-216.

Datta P, Dhua RS. A study on physico- chemical changes
during growth, maturity and ripening in mango cv. Safdar
Pasand. South Indian Hort. 2004;52(1/6):297-301.
Emmanuel D, Achille NA, Brahima C, EmmanuelM.
Influence of maturity stage of mango at harvest on its
ripening quality. Fruits Journal. 2009;64:13-18.

Fuchs V, Edna P, Zauberman G. Changes in amylase act
ivity, starch and sugar contents in mango fruit pulp.
Scient ia Hort. 1980;13:155-160.

Gole RS. Studies on fruit development and some aspects
of post-harvest handling of mango (Mangifera indica L.)
fruits. (Master’s Thesis) Konkan Krishi Vidvapeeth,
Dapoli, Ratnagiri (M.S.); c1986.

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

Kudachikar VB, Kulkarni SG, Aradhya SM, Prasad BA,
Ramana KVR. Physico -chemical changes in mango
(Mangifera indica L.) varieties Alphonso and Rajapuri
during fruit development and maturation. J Food Sci. &
Tech. Mysore. 2003;40(3):285-289.

Lebrun M, Ploto A, Goodner K, Ducamp M, Baldwin E.
Discrimination of mango fruit maturity by volatiles using
the electronic nose and gas chromatography. Postharvest
Biol. Technol. 2008;48:122-131.

Lechaudel M, Joas J. Quality and maturation of mango
fruits of cv. Cogshall in relation to harvest date and
carbon supply. Australian J Agric. Res. 2006;57(4):419-

10.

11.

Treatment details T.S.S of ripening
T1 Kesar 20.55
T2Mallika 19.38
T3 Neelum 17.35
T4 Totapuri 15.58
S.Em. £ 0.53
C.D.at 5% 1.72
Treatment |Reducing sugar| Non-reducing |Total sugar
details (%) sugar (%) (%)
T1 Kesar 6.28 10.88 17.16
T2 Mallika 6.06 9.77 15.82
T3 Neelum 4.18 10.14 14.04
T4 Totapuri 3.11 8.69 11.80
S.Em. + 0.2676 0.3687 0.1759
C.D.at 5% 0.85 1.17 0.56
Treatment details Titratable acidity (%)
Ta Kesar 0.28
T2 Mallika 0.23
T3 Neelum 0.32
T4 Totapuri 0.26
S.Em. £ 0.0142
C.D.at 5% 0.0454

12.

~3835 "7

426.

Lucena EMP, Assis JS, Alves RE, Silva VCM, Eneas FJ.
Physical and chemical changes during Tommy Atkins
mangoes development in Sao Francisco valley, Petrolina,
PE, Brazil. Revista Brasileira de Fruticultura.


https://www.thepharmajournal.com/

The Pharma Innovation Journal

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

2007;29(1):96-101.

Mann SS, Singh RN, Pandey RM. Maturity studies in
Dashehari and Langra cultivars of mango (Mangifera
indica L.). Haryana J Hort. Sci. 1974;3(3-4):97-105.
Obasi MO. Evaluation of growth and development in
mango fruits cvs. Julie and Peter to determine maturity.
Bio Res. 2004;2(2):22-26.

Pandey RM, Rao MM, Singh RN. Biochemical Changes
in developing mango fruit (Mangifera indica L.) cv.
Dashehari. Prog. Hort. 1974;5:47-59.

Padhiar BV, Saravaiya SN, Tandel KA, Ahir MP,
Bhalerao PP, Bhalerao RR. Performance of fruits of nine
mango cultivars under south Gujarat condition in relation
to physical characters. The Asian journal of horticulture.
2011;6(2):393-397.

Panse PV, Sukhatme VG. Statistical Methods for
Agricultural Workers ICAR Pub. New Delhi; ¢1985. p.
361.

Palaniswamy Y; c1974.
http://www.assignmentpoint.com/wp-
content/uploads/2013/05/ mango.png.

Patil SA. Evaluation of mango (Mangifera indica L.) cvs.
Alphonso, Ratna, Pairi and Kesar fruits for physico-
chemical composition and processing. Submitted to
Konkan Krishi Vidyapeeth Dapoli. Ratnagiri (M.S.);
¢1990.

Roy SK, Singh RN, Singh R. Studies on evaluation of
some mango varieties of North India for processing as
nectars. Indian Fd. Packer. 1972;26(5):5-8.

Shafiqgue Mz, lbrahim M, Helali MOH, Biswas SK.
Studies on the physiological and biochemical
composition of different mango cultivars at various
maturity levels. Bangladesh J Sci. Ind. Res.
2006;41(1/2):101-108.

Shyamal MM, Mishra KA. Physico-chemical analysis of
some important mango varieties of Bihar. Indian J Hort.
1987;44(3/4):194-196.

Singh UR, Pandey IC, Upadhyay NP, Tripathi BM.
Physiological and biochemical changes during maturity
of mango (Mangifera indica L.) variety Neelum. Prog.
Hort. 1976;8(3):13-18.

Tandon DK, Kalra SK. Changes in sugars, starch and
amylase activity during development of mango cv.
Dashehari.  Journal ~ of  Horticultural ~ Science.
1983;58:449-453.

Tridjaja NO, Mahendra MS. Maturity indices and
harvesting practice of mango cv. Arumanis related to the
target market. J Agril. Technol. 2000;1(3):17-22.

Sadhu MK, Bose TK. Studies on mango (Mangifera
indica L.) cultivars. I. InMorphological and physico-
chemical studies of some potential mango cultivars of the
district Murshidabad, West Bengal. Paper presented in
seminar on mango and its utilization; c1976 Mar 6.
Kanzaria HK, Hoffman JR, Probst MA, Caloyeras JP,
Berry SH, Brook RH. Emergency physician perceptions
of medically unnecessary advanced diagnostic imaging.
Academic Emergency Medicine. 2015 Apr;22(4):390-8.
Estrada A, Coates-Estrada R. Tropical rain forest
fragmentation and wild populations of primates at Los
Tuxtlas, Mexico. International journal of primatology.
1996 Oct;17(5):759-83.

Shinde S, Gadre VM. An uncertainty principle for real
signals in the fractional Fourier transform domain. IEEE

30.

31

~3836 "™

https://www.thepharmajournal.com

Transactions on Signal Processing. 2001
Nov;49(11):2545-2548.
Teaotia SS, Singh RN. Seasonal variation in sex

expression of papaya. Indian Agriculturalist. 1967;11:45-
49.

Patil PS, Kadam LD, Lokhande CD. Preparation and
characterization of spray pyrolysed cobalt oxide thin
films. Thin Solid Films. 1996 Jan 1;272(1):29-32.


https://www.thepharmajournal.com/

