


 Undoubtedly deserves to be national fruit of India.

 In area, production, nutritive value and popularity of  

appeal, no other fruit can compete with it.

 Repeatedly acclaimed as the “King of fruits”

 Have strong link with the cultural history of India.

 Mango tree is a part and parcel of the rural life.

 Records suggest its cultivation in the Indian 

subcontinent for well over 4000 years now ( De 

Candole,1904).

 Various travellers have mentioned mango in their 

memoirs.

 Greatest tribute paid by Emperor Akbar (1556-1605), 

who established lakh bag(a mango orchard having 

100,000 plants).



ORIGIN AND HISTORY

 Originated in Indo-Burma region.

 Became known in the Western world in the beginning of 

16th century.

 Introduced in the Philippines after 1600, in Yemen in the 

later part of 18th century, in England 1690, in Mexico 1778, 

in Brazil by 1700, Barbados 1742, Jamaica 1782, Hawai 

1800-1820, Florida 1870.

 Besides India, it is being cultivated in Pakistan, 

Bangladesh, Burma, Sri Lanka, Thailand, Vietnam, 

Malaysia, Philippines, Indonesia, Tropical Australia, Ezypt, 

Israel, Sudan, Somalia, Kenya, Uganda, Tanzania, South 

Africa, Nigeria, Mauritius, USA, Venezuela, Mexico, Brazil 

and the West Indies Islands.  



BOTANY

Botanical Name: Mangifera indica

Family : Anacardiaceae

The name Mangifera was given for the first time by Bontius 

in 1658 when he referred to this plant as arbor Mangifera.

 Later, it was mentioned in the literature as Mangifera 

indica, Mangas domestica or Mangas sylvatica.

 Linnaeus also referred to it as Mangifera arbor in 1747, 

prior to changing the name to its present form (Mangifera 

indica) in 1753, in his much quoted book Species 

Plantarum



 The genus Mangifera contains 41 species.

 Few other species, which contribute edible fruits( though of 

relatively inferior quality) are

M. caesia; M. foetida and M. odorata

Other well known relatives of Mangifera are:

Cashew nut: Anacardium occidentale

Pistachio nut: Pistacia vera

Medium to large (9-31 m) evergreen tree: Open or dense 

symmetrical canopy; Long tap root and dense fibrous roots; 

Lanceolate shaped leaves- simple and leathery;Inflorescence 

– panicle ( male & hermaphrodite flowers);Fruit – drupe, 

Shape(round,oval or ovoid-oblong),size (60g-2.3kg) ; single 

seeded may be mono or polyembryonic.



USES

Young and unripe fruits - for culinary 

purposes; pickles, chutneys and amchoor.

 Ripe fruits – squash, nectare, jam, cereal 

flakes, custard powder and baby food, 

mango leather and toffee.

 Alphonso and Dashehari- sliced and 

canned.

 Various plant parts put to several other 

uses.



Polyembryonic Varieties
Bappakai

Chandrakaran

Goa

Kurukkan

Olour

Bellary

Goa Kasargod

Mazagaon

Nileswar Dwarf 

Salem



Varieties Recommended for H.P. 

Dashehari 

Langra

Bombay Green (Malda)

Samar Bhaishat   Chausa

Fazli 

Amarpalli



Commercial Cultivars for different 

Regions of India

Northern Region: Dashehari, Langra, Chausa and 
Bombay Green

Eastern Region: Himsagar, Langra, Fazli, 
Krishnabhog and Gulabkhas

Western Region: Alphonso, Pairi, Kesar, 
Rajapuri, Mankurad and 
Jamadar

Southern Region: Bangalora, Neelum, 
Swarnarekha, Pairi(Peter), 
Banganpalli, Mulgoa and 
Badami (Alphonso) 



Climate:

 Although a tropical fruit, the mango grows equally well 

under sub-tropical conditions.

 Seedling trees have been observed growing even at an 

altitude of 1400 m, but fruiting is poor above 500 m amsl.

 The optimum growth temp. is 23.9-26.70C

 Frost is harmful as it destroys the vegetative growth.

 It grows equally well both under low and heavy rainfall of  

25-250cm annually. However, with the annual rainfall of 

75 cm. and above, it can be grown with little or no 

irrigation.

 Rain during flowering is not required.

 Localities which experience bright sunny days & relatively 

low humidity during flowering are ideal.



SOIL
 Mango can grow well in all types of soils from 

alluvial to lateritic, except black cotton soils, which 

are considered to be poor.



The most desirable soil is loamy texture, deep, 

well drained and having a pH of 5.5-7.5 and a water 

table below 180cmaround the year.

- Saline and alkaline soils are not conducive to 

profitable mango cultivation.



Rootstock

 Seedling rootstock is used. 

 The wild stones must be sown within a 

week of extraction from the ripe fruits. 

 In case of In-situ plantations, 3 stones 

per pit should be planted.

 Other rootstocks are:

Creeping: dwarfing

Kurukkan: Polyembryonic and salt tolerant

Olour: Dwarfing

Rumani: Dwarfing

Totapuri Red Small; dwarfing



Propagation

 Side Veneer Grafting(commercial method): March 15-30 or

June 15-30

 Inarching and Epicotyl grafting

 Inarching

1. Nine months to one year old root stock is grafted with the scion 

which remains attached to the mother plant.

2. In the root stock, 20 cm above ground level, 5 cm long slice of bark 

with wood is removed and the corresponding cut is made also in the 

scion so as to attach both the cut surface areas firmly with the help 

of  jute thread.

3. The graft is separated from the mother plant after 70-80 days of 

grafting.



Epicotyl or Stone grafting

1. Grafting is done in 10-15 days old seedlings by 

beheading the

2. Seedlings about 5cm above the stone and 

inserting the wedge

3. Shaped scions in the beheaded rootstocks. 

4. Polythene tapes are used for tying the union and 

kept in mist 

5. Chamber for more success. 



Planting distance : 8-10 m

Pit size:   1 x 1 x 1 m 

 Pit should be dug out and filled about 

one month before planting and allow to settle.

 Pit should be filled first with top soil, 

well mixed with 30 kg well rotten FYM.

 Then the pit should be filled with the 

subsoil mixed with 10-15 kg FYM and ½kg SSP 

and 10ml Chloropyrifos / 10 L water per pit



Planting time :
 July- August.  Early planting is desirable.

 - If adequate irrigation facilities are available, the plantation 

can be done in spring (February- March).

 - Irrigate newly planted trees to get high survival rate

 While planting , earth wall should not be disturbed.

 - Plant should not be planted deeper than their natural 

position in the nursery.

 Graft union should be 8-10” above ground level.

 - Thatching of plants during winters should be done to protect 

against frost.



Intercrops: Papaya, Guava, Phalsa, Onion, 

Tomato.

Cover crops: Sweet clover, Pea



Fruit Drop

- Fruit drop can be reduced significantly 

by regular irrigation during fruit 

development period.

- Spray 20 ppm 2,4-D (2 g in 100 L 

water) in the last week of April or in the last 

week of May in Langra and Dashehari 



Training and Pruning

The mango, being an evergreen plant, hardly needs 

any pruning.

- The only pruning that it requires is periodical removal 

of dead  and diseased branches, as and when noticed.

- Training, however, is an essential practice in the 

initial 2-3 years. This is done with a view to provide a good 

framework so that the branches are spaced properly and do 

not break with the crop load at the bearing stage.

- The branches are not encouraged too low on the 

trunk or too high from the ground level.



Care of the Orchard

 Protect newly planted plants from excessive heat 

and cold.

 Plants must be protected from frost (Thatching, 

Smudging, Irrigation)

 Avoid scorching from hot winds and intense heat 

of summer months- Timely irrigation and white 

washing with lime. 

 During rainy season, water must not be allowed 

to stagnate around the plant- Perfect drainage

 Do not allow inflorescence to  emerge till tree 

completes 4 years of age  



MANURE & FERTILIZER:

Age (Yr.) FYM ( Kg) N (g) P2O5 (g) K2O (g)

1 10 25 16 60

2 20 50 32 120

3 30 75 48 180

4 40 100 64 240

5 50 125 80 300

6 60 150 96 360

7 70 175 112 420

8 80 200 128 480

9 90 225 144 540

10 100 250 160 600



MANURE & FERTILIZER:

Age (Yr.) CAN (g) SP (g) MOP (g)

1 100 100 100

2 200 200 200

3 300 300 300

4 400 400 400

5 500 500 500

6 600 600 600

7 700 700 700

8 800 800 800

9 900 900 900

10 1000 1000 1000



Irrigation ;

Age group Irrigation 

Frequency

1st year 2-3 days interval

2nd-5th year 4-5 days interval

5th-8th year 10-15 days interval

Full bearing tree 2-3 irrigations



Fruit Drop

- Fruit drop can be reduced significantly 

by regular irrigation during fruit 

development period.

- Spray 20 ppm 2,4-D (2 g in 100 L 

water) in the last week of April or in the last 

week of May in Langra and Dashehari 



HARVESTING & YIELD

CRITREIA FOR JUDGING MATURITY

 Slight colour development on shoulders.

 When one or two ripe fruits fall from the plant 
naturally (Tapka method).

 When the specific gravity of fruit ranges between 
1.01-1.02.

 In general, fruits mature between 90 and 120 days 
from the fruit set stage. 

Average YIELD from full bearing tree:200-600 
kg/tree.



Harvesting 

-Mango picker

Mango Harvester

Hydraulic Harvester



To determine the

right stage for

picking, growers

focus on external

and internal color

and the shape of

the fruit.



PACKAGING ,TRANSPORT 

& STORAGE:

 Grading done according to size & appearance.

 PACKAGING: Bamboo basket, wooden crates & 

CFB boxes.

 STORAGE: At temp. 13o C & RH:85-90% for 3-4 

weeks.





BLACK TIP:



Symptoms:

Widely prevalent in Punjab, UP, Bihar and West Bengal.

Depressed spot of yellowing tissues at the distal end of 

the fruit, which gradually increase in size, becomes brown 

and finally black.

Growth of fruit is almost at the stand-still and the fruit 

becomes soft after premature ripening. Such fruits never 

reach full maturity and drop earlier.

Black tipped fruits fetch very low market price

CAUSE:
Coal fumes from brick kilns located near the mango 

orchards. Damage of fruits has been noticed upto 630m, 

although damage has also been noticed upto 1 mile.

Gases , CO2 , SO2 , Acetylene. Incidence is inversely 

proportional to the distance of the orchard from the brick 

kilns. Different vars. showed different degrees of damage.



BLACK TIP:

CONTROL:
Brick kilns at a distance of 1.6km in E-W & 
0.8km in N-S direction.

 Increase chimney height to atleast 15-18 m.

Spray Borax @ 0.6% or Caustic Soda @ 
0.8%3 times i.e. before flowering, after 
flowering and at the fruit set stage 



SPONGY TISSUE
 Common in the fruits of Alphonso, where it is 

observed to an extent of as high as  30%.

 Non-edible, sour, yellowish and spong like patch with 

or  without air pockets develop in the mesocarp of the 

fruit during ripening.

 Intensity varies from a small patch to the whole fruit 

pulp.

 Affected fruits presents healthy external appearance. 

Symptoms are not apparent at the time of fruit 

development, picking or when ripe.

 Affected tissue is visible only when the ripe fruit is 

cut. Fruits have bad odour and becomes unpalatable. 

 Affected the export market of this delicious variety.  



Causes:
Harvesting the fruits at full maturity increases the incidence, 

harvesting at 3/4th maturity stage , incidence is negligible.

Involvement of Calcium is also indicated.

Due to the heat emitted by soil as convective flux ( inactivation of 
hydrolytic enzymes).

Fruit pulp remains unripe because of unhydrolysed starch due to 
biochemical disturbances caused by heat in the pulp of a mature fruit 
at pre- and post-harvest stages.

High temperature, soil moisture and excessive rainfall are 
conducive for more incidence.

Remedial Measure:
Sod culture and mulching reduces convective heat 

and hence lower the incidence.

SPONGY TISSUE



BIENNIAL BEARING

 This term is synonymous to „alternate bearing‟ 

which denotes yield variation in alternate years i.e. 

an year of optimum or heavy fruiting is followed by 

an year of little or no fruiting.

It is of a genetic nature.

 Irregular bearing and Periodicity of cropping:

These terms do not imply variation in yield in 

alternate years.

These terms imply that cropping does not follow 

a systematic pattern, i.e. an optimum crop is 

obtained only once in a number of years.

Such a behaviour is largely due to lack of proper 

orchard management practices.



Factors Responsible For Biennial 

Bearing
1. Growth Pattern:

 Growth in mango takes place in different flushes, 
which vary in different parts of the country.

 Early initiation and cessation of growth, followed by 
a definite dormant period, will help the shoots to attain proper 
physiological maturity which is essential for fruit-bud initiation.

 However, there is now enough evidence that the 
growth of mango shoots is purely a varietal feature and fruit-bud 
differentiation in regular bearing vars. is an annual feature.

 In biennial bearing vars., it is governed by „on‟ and 
„off‟ year phase of the trees rather than by the time of origin and 
cessation of growth of shoots. In an „on‟ year, shoots of any size 
or maturity differentiate flower buds whereas in an „off‟ year, even 
the shoots of requisite size and maturity fail to flower.



2. Carbon / Nitrogen Ratio:

In fruit plants, N and CHO 

reserves play important role in flower bud 

initiation, even if these do not form the 

primary cause of the phenomenon of 

biennial bearing.

It is quite probable that an 

accumulation of these compounds may 

create favourable conditions for the 

synthesis and action of the substances 

responsible for flowering.



3. Hormonal Balance:

Biennial bearing problem in mango appears 
to be closely associated with the fruit 
development process and the inhibitory 
influence of the developing fruits on vegetative 
growth

Higher levels of auxin like substances and 
an inhibitor (similar to ABA) and lower levels of 
Gibberellin(GA3) like substances are vital for a 
floriferous shoot.

There is inverse relationship between the 
level of endogenous inhibitor in the shoot and 
vegetative growth.

Higher inhibitor content promotes flowering 
in mango. 



4. Climatological Factors:

Adverse climatic conditions like rain, 
high humidity and low temperature 
sometimes convert an „on‟ year into „off‟ 
year directly or by promoting the 
incidence of diseases like powdery 
mildew and anthracnose.

Frequent frost or low temperatures 
during the flowering period adversely 
affect the fruit set, thereby turning an „on‟ 
year into an year of low crop or no crop.

These factors do not form the basic 
causes of biennial bearing.



5. Cultural Practices:
The earlier reports that biennial 

bearing problem is far most part a 
nutritional one appears to be wrong 
because liberal manuring and irrigation 
given to the 20-years-old biennial bearing  
trees failed to induce regular cropping.

Thus, it is evident that while nutritional 
requirements of the fruit trees must be 
met for optimum performance of the 
trees, biennial bearing can not be 
overcome by the addition of nutrients. 



6. Crop Load:

Generally, moderate blossoming is one of the 

chief conditions of annual fruit bearing in fruit trees.

Fruiting is an exhausting process.

The number of fruits retained till harvest is a 

varietal feature.

The total number of fruits that are harvested is 

important because of their deleterious influence on 

the production of new shoots and their subsequent 

fruit-bud differentiation.

Therefore, the fruit load appears to be the main 

conditioning factor for ‘on’ or ‘off’ year in mango.



Control of Biennial Bearing

 Proper upkeep and maintenance of 

orchards.

 Deblossoming of the panicles with NAA @ 

200ppm during ‘on’ year

 Smudging 9 building up slow fires emiting 

smoke) and chemical regulation( ethrel, 

auxin and KNO3).

 Pruning

 Growing regular bearing cultivars.



 First noticed by Maries in the Indian 
subcontinent.

 Two types:

1. Vegetative: The vegetative buds in the leaf 
axils or at the apical meristems of the 
younger plants, on activation, develop 
abnormally compact rosette-like shootlets
bearing tiny leaf rudiments.

Such shoots may arise to form a bunch 
and hence it is also sometimes known as 
bunchy top. It is more common on the 
nursery seedlings and young plants.

2. Floral: More common on the bearing 
trees. It directly affects the productivity by 
converting the panicle to a barren one. 
Affected panicles appear like a compact 
mass being more green and sturdy. It bends 
down due to its own weight. Fruits do not set 
on these panicles.

MANGO MALFORMATION:



CAUSES:
 Malnutrition practices.

 Mite problems.

 Virus problem

 Fungi

CONTROL:
 Remove the affected shoots and destroy them.

 Spray KMS (60g/100 L water) during October.

 Repeat this spray in January OR Spray NAA @ 200ppm  
in September-October.




