Evaluation of Potentiality of different Mango Genotypes for flowering, fruiting

and yield of fruits under the Red and Lateritic Zone of West Bengal

ABSTRACT

The present investigation was carried out at mango orchard of Rathindra Krishi
Vigyan Kendra, near Palli-Siksha Bhavana (Institute of Agriculture), Sriniketan, Visva-
Bharati, West Bengal, during the period of 2014- 2015 to study the potentiality of different
cultivars of mango with regards to flowering, fruiting and yield of fruits. Total nine mango
cultivars namely, Amrapali, Mallika, Kohitur, Ranipasand, Golabkhas, Bombai, Kohinoor,
Enayat pasand and Safdar pasand were selected. One mango tree represents a single
replication and each treatment or a cultivar was replicated three times. The observations
were recorded as tree height(cm), tree spread(cm), trunk girth shoot length(cm), shoot
girth (cm), primary shoot girth (cm), number of panicles per branch, length of panicle at
anthesis, full bloom period (days), number of fruits per panicle at maturity, number of
fruits per tree and fruit yield (kg/tree). Amongst all the evaluated Cv. Mallika, Golabkhas
and Kohinor was found to be superior under the red and lateritic zone of West Bengal. As
per the result found these identified cultivar may be considered as a good donor for
hybridization programme to evolve the superior varieties and can be recommend for
commercial multiplication and production specially under the red and lateritic zone of

West Bengal.
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Introduction

Mango (Mangifera indica L.) is one of the most preferred, widely distributed fruit

crop which belonging to the family Anacardiaceae and recognized as “King of Fruits” [1].



It is indigenous to north-east India and north Myanmar in the foot hills of Himalayas and is
said to have originated in the Indo-Myanmar region [2, 3]. It is the national fruit of India
generally known for its special features like high nutritive value, delicious taste, high
productivity, processing potential and suitability in widely ecological amplitude which
placed them in a popular position as a source of income to farmers, trader and economic
status of country in a large scale through their local and international markets [4]. The
composition, in general, differs with the cultivar, stage of maturity, environmental
conditions and culture practices. It has rich luscious, aromatic flavour and a delicious taste
in which sweetness and acidity is delightfully blended. Mangoes are grown throughout the
tropical and subtropical regions of the world. In India, Mango is distributed throughout the
length and breadth of the country except in the hills. Mango is the imperative fruit of West
Bengal state occupying about 80.90 thousand hectares which is more than 41 per cent of
total area under fruits [5]. The major mango growing districts in West Bengal are Malda,
Murshidabad, Nadia, Burdwan, Jalpaiguri and CoochBehar. A variety which is grown in
West Bengal is Bombai, Langra, Fazil, Himsagar, Gulbakhas, Gopalbhog, Nawab pasand,
Sultan pasand and Rani pasand etc. The intensity and distribution of rainfall is more
important than its amount. The range of rainfall varies humidity during flowering period
for mango cultivation. The tree is hardy in nature, can be grown in a variety of soils and
requires comparatively low maintenance costs. Mango has specific problem of alternate
bearing habit which many times leads to low yields or no yield. Most of the north Indian
varieties, viz. Dashehari, Langra, Chausa and Bombay Green are alternate bearer while, the
South Indian varieties are regular bearer [6]. Generally Low productivity in mango is due
to the effect of alternate bearing, inadequate fruit set followed by heavy fruit drop. The
initial fruit set in mango is directly related to the proportion of perfect flowers [7].

The flowering of mango in eastern parts of India takes place from January to
February, but it is entirely dependent on genotype and climatic condition. However,
irregularity of flowering in mango varies with time and intensity of flowering from year to
year to almost complete alternate flowering habit, is not an uncommon phenomenon.

Accordingly, the unscrambling the nature of flower triggering and signalling elements is of



utmost importance [8]. Mango tree generally have 200-3000 panicles with a potentiality to
produce tremendous number of flowers [9]. The blooming period of mango is short and
continues for 2-3 weeks. Among the mango trees phenophases, the flowering is a complex
phenomenon as long as its duration and it may be extended earlier by natural conditions or
artificial inductions, it depends on climatic conditions and previous crop productivity [10].
Cool temperature regulates the flowering in mango. Though, in case of high temperature,
induction of flowering occurs in response to water stress [11]. Temperature ranges for
mango cultivation is 24-27 °C but also can tolerate temperature as high as 48°C. The
requirements of water depend on the type of soil and climate, planting distance, cultivar,
age of plants, developmental stages, NPK applications and weather conditions [12, 13, 14,
15]. In mango, flowering is influenced by weather conditions and varietal genotypes and is
the most important trait as it finally influences the yield. The agro-climate condition of
Birbhum district appears to be congenial for mango cultivation. There is generally no
occurrence of high humidity, rain or frost during January to March and high temperature
prevails from end of March to June. Bright sunny days occur from January to May in the
district. No systematic works has been conducted so far in this area on the potentiality of
different mango cultivars. Therefore, it is necessary to identify the suitable cultivars for
particular agro-ecological condition which in turn may boost up the production with
scientific management practices and also may be incorporated in future improvement

programme.
Material and Method

The present investigation was carried out at mango orchard in Rathindra Krishi Vigyan
Kendra, near Palli-Siksha Bhavana (Institute of Agriculture), Sriniketan, Visva- Bharati,
West Bengal, during period of 2014-2015. The experimental field is situated at 23° 42" N
latitude and 87° 47'30" E longitudes with an average altitude of 40 meters above the mean
sea level. The experiment site is semi-arid subtropical, lateritic belt in west Bengal. The
average maximum and minimum mean temperature during the period of the study was
34.59°C to 15.17°C. The soil of the experiment field was sandy loam in texture, well-
drained with a Ph of 6.4. Vigorously growing, healthy, disease free, grafted trees (7-years-

old) of 9 mango cultivars namely, Amrapali, Mallika, Kohitur, Rani Pasand, Golabkhas,



Bombai, Kohinoor, Enayat Pasand and Safdar Pasand were selected. Trees were planted at
a distance of 5x5 m in square system. Design of experiment was randomized block design
with three replications and each individual cultivar was considered as the treatments. The
observations were recorded as tree height(cm), tree spread(cm), trunk girth shoot
length(cm), shoot girth (cm), primary shoot girth (cm), number of panicles per branch,
length of panicle at anthesis, full bloom period (days), number of fruits per panicle at
maturity, number of fruits per tree and fruit yield (kg/tree).
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Fig. 1. Graphical representation of temperature, RH, rainfall and sunshine
Result and Discussion
Plant canopy architecture

As depicted in the Table 1. the minimum tree height were recorded in Safdar
Pasand (267cm) and maximum in Golabkhas (443cm) and followed by Enayat Pasand
(405cm) The least and utmost trunk girth were recorded in treatment Rani Pasand
(36.67cm) and Kohinoor (46.33cm) respectively which was followed by Enayat Pasand
(45.67cm). In East-West direction greatest tree spread was observed in Bombai
(323cm) and in North-South direction utmost tree spread was recorded in Safdar Pasand
(373cm). Data represented in Fig. 2. showed that the highest increase in shoot length
was observed in Amrapalli to the direction of north (9.83cm), south (13.83cm), and in

Enayat Pasand toward the direction of east (12.10) and west (12.77) whereas lowest



increase in shoot length was found in the Safdar Pasand toward north (7.23) Kohinoor to
the south (5.53), Golabkhas to east (7.30), and Mallika to the west (6.13%) direction. As
per data presented in Fig 3. maximum increase in shoot girth were recorded in Kohinoor
in the east (5.37) and west (4.20) whereas, Golabkhas found in the north (5.23) and
Amrapalli in the south (6.37) direction. These results are in conformity with the
research findings that maximum yield reported in mango cv. Langra [16, 17]. Similar
results in different agro climatic region of India have also reported [18]. [19] Found
some comparable report on Mango plant architectures like tree height, trunk girth,
spread of the tree shoot length and shoot girth is may be due to the varietal nature and
environmental influence. Both the environment and genotype interaction are considered
as responsible for the variation in plant architectures [20]. Equivalent finding have also

been reported while evaluating the mango verities in India [21, 22, 23].

Table 1. Average tree height, girth and spreading of different cultivars of mango

Tree Character Tree Spread
. Tree height Trunk East- North-
Cultivars (cm) girth(cm) West(cm) South(cm)

Amrapalli 317 38.00 233 282
Mallika 392 38.67 280 292
Kohitur 392 41.67 290 363
Rani Pasand 328 36.67 167 233
Golabkhas 443 42.00 267 355
Bombai 364 42.33 323 327
Kohinoor 383 46.33 300 327
Enayat Pasand 405 45.67 207 363
Safdar Pasand 267 37.00 267 373
GM 3.66 40.93 2.59 3.4
SE(m) 0.33 3.05 0.29 0.37
CD 0.96 8.85 0.86 1.07

CVv 15.58 12.89 19.66 19.70
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Fig. 2. Average of shoot length of different cultivars of mango
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Fig. 3. Average of shoot girth of different cultivars of mango

Flowering and fruiting characters




Scrutiny of data from table 2. clearly indicates that the different mango varieties
differ significantly with respect to number of panicles per tree. The maximum length of
panicles at anthesis was recorded in Kohinoor (27.10cm) which is at par with treatment
Amrapalli (23.27cm) and Safdar Pasand (20.03cm). The minimum length of panicles at
anthesis was recorded in treatment Mallika (16.31). The highest no. of fruits per
panicles at maturity was recorded in varieties Kohinoor (4.27) and lowest no. of fruits
per panicles at maturity were recorded in varieties Amrapalli (1.33). It may be due to
maximum nutrient content in cluster planting. [24] Distinct variation in no of panicles
was reported. The maximum number of fruits per tree was recorded in treatment
Golabkhas (95.00) followed by Kohinoor (83.00) and Bombai (82.00). The highest fruit
yield was counted in Mallika (21.41kg/tree). The lowest fruit yield was recorded in
Rani Pasand (12.64). Similar findings was reported and thought that the yield is a
highly variable factor depending upon the cultivars and age of plants, climate

conditions, incidence of the pest and diseases, etc. [25, 26, 27, 28]

Table 2. Flowering and fruiting characters of different cultivars of mango.

Cultivars Length of panicle No. of fruit/ No. of Fruit yield

at anthesis (cm) panicle at fruits/tree Itree
maturity

(kg)
Amrapalli 23.27 1.33 68.00 13.99
Mallika 17.63 3.00 31.33 21.41
Kohitur 27.10 4.27 71.00 17.84
Rani Pasand 19.11 1.40 78.00 12.64
Golabkhas 19.93 1.67 95.00 13.80
Bombai 17.54 3.53 82.00 16.07
Kohinoor 16.31 2.47 83.0 21.03
Enayat Pasand 18.37 2.33 49.33 12.50
Safdar Pasand 20.03 1.97 78.00 14.18
GM 19.92 2.43 70.63 15.94
SE(m) 1.68 0.21 2.48 0.82
CD 4.88 0.62 7.23 2.38
CV 14.59 15.19 6.09 8.91

Conclusion



The investigation conclude that out of all nine varieties grown under the red and
lateritic zone of West Bengal, Birbhum District, Cv. Mallika, Golabkhas and Kohinor
has found to be superior with respect to physical attributes and yield of Mango. These
identified cultivars can be good donor for hybridization programme to evolve the superior
varieties under Rathindra Krishi Vigyan Kendra, near Palli-Siksha Bhavana (Institute of

Agriculture), Sriniketan, Visva- Bharati, West Bengal.
Reference

1. Hada TS and Singh AK. Evaluation of Potentiality of Mango (Mangifera indica l.)
Cultivars for Physico-Chemical Attributes of Fruit. Int.J.Curr.Microbiol.App.Sci.,
2017;6(6):1080-1086.

2. De Candolle A. Origin of Cultivated Plant. Gen. Books, 1884.

3. Popenoe. Manual of Tropical and subtropical fruits. MacMillan and co, New York.,
1920.

4. Rodriguez Pleguezuelo CR, Duran Zuazo VH, Muriel Fernandez JL and Franco
Tarifa D. Physico-chemical Quality Parameters of Mango (Mangifera indica L.)
Fruits Grown in a Mediterranean Subtropical Climate (SE Spain). J. Agr. Sci.
Tech., 2012; 14:365-374

5. Mitra SK, Mitra S, Ghosh B and Pathak PK. Mango cultivars and hybridsgrown in

West Bengal, Ind. Acta Hort., 2013;992:325-330.

6. Pandey SN and Dinesh MR. Mango, Indian Council of Agricultural Research, New
Delhi, 2010;30-97.

7. Singh A, Singh CP and Singh AK. Flowering behaviour of mango genotypes under
tarai conditions of Uttarakhand. Int. J. Basic and Appl. Agri. Res., 2015;13(3):400-
406.

8. Narvariya SS, Dhami V Singh, CP and Kumar K. Efficacy of cultar on growth,
flowering and yield behaviour of mango (Mangifera indica L.) cv. Dashehari.
Envirn and Eco., 2015;33(2A): 827-831.

9. Barui FK, Ghosh SN. Performance of different available mango cultivars for semi-
arid region of West Bengal. Envirnand and Eco., 2002;20(3):588-592.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Galli JA, Martins AL, Braghini MF, Narita N and Rossetto CJ. Mango wilt XXII.
Survival of Poliembrionic Varieties, Revista Brasileirade Fru-ticultura . 2011;
33(4):1119-1126.

Singh VK and Singh A. Effect of paclobutrazol on regularity of bearing in mango
(Mangifera indica). Physi. Molec. Bio. Plants, 2003;9(2): 239-248.

Malik S and Mitra SK. Studies on physico-chemical characteristics of nineteen
mango cultivars grown in west Bengal. Ind. Agri., 2001;45(3/4):21-29.

Reddy CH, Prasad PPR and Umamaheswari, T. Screening of mango cultivar against
the leaf webber Orthaga exvinacea Hampson (Pyralidae:Lepidoptera). Ind. J. PI.
Prot., 2001; 29(1/2): 118-120.

Gawankar MS, Solvi BR, Charan SA and Palvi NY. Performance of mango
varieties. J. Horti. Sc., 2010;5(2): 114-116.

Dhake AV, Moitro P and Karangle BT. Performance of mango cultivars. Acta
Horti., 2011;509:107-112.

Dalal SR, Jadhao BJ, Jogdande ND and Mohariya A. Comparative performance of
mango varieties underVidarbha region of Maharashtra. Intl. J. Agri. Sc.,
2005;1(1):91-93.

Bakshi P, Kumar R, Jasroti A and Vali VK. Growth and yield performance of
mango variety under rainfed area of Jammu. Ind. J. Agri. Res, 2012; 46(3):281-
285.

Desai AR, Dhandor DG. Variation in Physico-chemical and morphogenetic
characters of some mango varieties of Goa. Acta .Hort., 2000;509:243-252.

Singh S and Bhat KV. Molecular Characterization and analysis of geographical
differentiation of Indian Mango (Mangifera indica L) germplasm, Acta Horti.,
2008;839:599-606.

Reddy YTN, Kumar RM, Singh G and Raghupati HB. Long term effects of
nitrogen on growth, leaf nutrient statusandfruit yield of Totapuri mango (Mangifera
indica L.). Ind. J. Agri. Sc., 2003;73(4):206-208.

Singh H and KL Chadha. Improvement of Dashehari by clonalselection. National

Symp. on Trop. and Sub-trop. Fruit crops. Hort.Soc. India, Bangalore, 1981;5.



22.

23.

24.

25.

26.

27.

28.

Majumder PK, Sharma DK and Singh RN. Study onhigh density orcharding on
mango (Mangifera indica L.).Punjab Hort. J., 1982;22:123-27.

Srivastava SS, Asati KP, Patel MP, Tiwary BL and Bhaduria UPS. Evaluation of
mango varieties in MadhyaPradesh. Ind. J. Agri. Sc.,1987;44:(3-4):197-201.
Devilliers EA. The cultivation of mango. Institute of Tropical and Subtropical
Fruits, 1998:28-30.

Shafagat ACA Hag and Hussain S. Physio-chemical Studies of Cultivars of Mango
grown at Shujebad. Pak. J. Agric., 1992;13(4):350-355.

Hamdard MS, Rafique MR and Farrog U. Physico — chemical characteristics of
various mangos,(Mangifera indica L.) varieties. J. Agril. Res., 2004; 42(2):191-199.
Mouftah RT. Physiological studies on biofertilization of mango trees cvs Taimour
and Zebda. Ph.D. Thesis, Fac. Agric., Minia Univ., Egypt. 2007

Majumder PK, Sharma DK and Sanyal D. Mango. In, Fruits-Tropical and
subtropical. Naya Udyog, Kolkata, India, 2001;1-108.



