
will reduce the incidence of this pest besides 
helping to manage the mango hopper. 

    Stem borer (Batocera rufomaculata): 
Larvae of this moth feed on bark, make tun-
nels inside the trunk and destroy the trees.  
This pest can be managed by regular prun-
ing of dried and dead branches and plugging 
of holes with chlorpyriphos (5ml/L) and 
seal with mud.

Leaf webber (Orthaga eudrasalis): Larvae of this pest cause 
damage during August-December in mango orchards by feeding 
on the leaves in first 
instar stage and 
scraping and webbing 
of leaves in second 
instar stage. Pruning 
of overcrowded and 
overlapping branches, 
mechanical removal 
of infested leaf webs and destroying them by burning will help in 
managing this pest. In severe cases spray of quinalphos 25 EC (2 
ml/L) or lambda cyhalothrin @ 1 ml/ L is recommended. 

Fruit flies (Bactrocera dorsalis): These flies lay eggs by 
piercing the fruits before fruit maturity and maggots will emerge 
from inside when the fruits start ripening. Phytosanitary measures 
including regular collection and destruction of fallen and infested 
fruits are necessary. Installing methyl euginol traps @ 8/acre 
during fruiting season with replacing the lure at an interval of 
25 days will help to reduce the damage. Application of jaggery 
solution (100g/L) mixed with insecticide deltamethrin @ 1 ml/L 
is also recommended for managing this pest. Strict quarantine is 
recommended to control this pest for export purposes. It is also 
considered as a pest in post harvest situation especially in the 
ripening stage. Hot water treatment (50 °C for 30-40 minutes) 
will also reduce the spoilage of fruits by fruit flies. 

Major diseases and their management 
Powdery mildew (Oidium mangiferae): Main symptoms of 

this disease are white powdery growth of fungus seen on flowers, 
fruits and leaves. Flower panicles are most affected and fail to 
open and subsequently fall up leading to major loss of yield. The 
infected fruits in peanut size usually drop off. Young leaves are 
affected mostly on their underneath 
surface, curled and distorted. This 
disease appears during December to 
January. Warm humid weather and 
cool night favour this disease, therefore 
need immediate management. The 
prophylactic spray of wettable sulphur 
(0.2 %) or carbendazim (0.1 %) at the 
time of flowering and subsequent 
spray after fortnight will greatly help 
in reducing the incidence. 

Anthracnose (Colletotrichum gloeosporioides): This disease 
causes brown or black spots on leaf and fruit at all stages of 
development.  In post harvest ripening stage, higher incidence 
of this disease as stem end rot results in severe spoilage of fruits 

leading to considerable economic loss. Pre-harvest sprays with 
carbendazim 0.1%/ thiophanate methyl 0.1% / prochloraz 0.1% 
or chlorothalonil 0.2% at 14 days interval beginning when fruits 
attain pea nut size are recommended for managing this disease.  

Harvest and yield
Harvesting of mango fruit at proper maturity is an important 

step from quality and shelf life point of view. Pre harvest bagging 
of marble size mango fruits in 25 X 20 cm paper bags can improve 
quality of fruits and also protect the fruits from fruit fly infestation. 
Maturity time of fruits varies with varieties. Harvesting is done 
usually when few fruits ripe and fall from the tree.  ‘Nutan mango 
harvester’ can be used for harvesting the fruits with stalk intact to 
reduce the loss during ripening and storage. The fruit yield varies 
with varieties. At the age of 8-10 years, Mankurad and Hilario 
trees can yield about 25-30 kg of fruits having average fruit weight 
of 200-250 g. Fruit yield of 30 – 40 kg/tree in Kesar, 40-50kg/tree 
in Ratna and Amrapali varieties can be expected. The harvested 
fruits should be kept under shade to remove the field heat before 
transporting to storage/or ripening room. 

ICTs in mango 
•	 https://agritech.tnau.ac.in/govt_schemes_services/aas/mango.

html
•	 http://nhb.gov.in/report_files/mango/mango.htm. 
•	 http://apeda.gov.in/apedawebsite/SubHead_Products/Mango.

htm
•	 https://www.iihr.res.in/production-techniques-mango
•	 https://ccari.res.in/dss

Mobile apps on Mango
I. Mango production 
•	 Mango Cultivation-IIHR app, ICAR-IIHR, Bengaluru
•	 Bagwan Mitra  app -CISH, Lucknow
•	 Mango cultivation app- Indonesia
•	 Aam ki suraksha app – Pest and disease management

II. Mango marketing
•	 Mango baba: CISH, Lucknow
•	 Sooper mango app: Pavana Vatika orchards, Chintamani
•	 Mango price app
•	 Mango app
•	 Rajshahi mango- Bangladesh

III. Processing and Value addition
•	 Raw Mango Products (Hindi)
•	 Raw Mango Products( in English)
•	 Ripe Mango Products (Hindi)
•	 Mango recipes

Powdery mildew

Stem end rot in Hilario

Shoot borer

Leaf webber 
infestationLeaf webber caterpillar  

Die back (Lasiodiplodia theobromae): Twigs of the affected 
trees dry from top towards down and give a fire scorch appearance. 
Spray Bordeaux mixture or copper oxy chloride (0.3 %) on the 
twigs after removing the affected regions. 

Intercropping
Various vegetable crops such as cucurbits, chilli, brinjal, okra, 

sweet corn leafy vegetables, and spices like ginger, turmeric, fruit 
crops such as banana, papaya and pineapple and flower crops like 
marigold, spider lily are recommended as intercropping in mango 
orchards during pre-bearing stage for  early income. 

Flower induction and fruit set
•	 Application of paclobutrazol @ 2.5-3 ml/ m canopy spread 

during first fortnight of August will induce flowering in mango 
trees.

•	 Spraying of 2% potassium nitrate  during Sept –October will 
also help induce flowering and subsequently at mustard size 
will increase the fruit set and retention of fruits.

•	 Application of NAA (20-50 ppm) and GA (30 ppm ) will improve 
fruit retention and control fruit drop.  

Management of spongy tissue                                                
•	 This problem is prevalent in 

Alphonso variety. Ripened fruits 
will have disintegrated tissue in  
pulp, rendering the fruits unfit 
for consumption. 

•	 Early harvesting of fruits at the 
stage of 70-80% maturity is 
reported to reduce the spongy tissue problem. It is popularly 
practiced in Konkan belt of Maharashtra. 

•	 Arka saka nivaraka: This is the latest technology 
developed at IIHR to address the spongy tissue problem. 
Application of Arka saka nivaraka, an environment friendly 
liquid formulation, twice at pre-harvest stage between 
40 to 60 per cent fruit maturity is reported to reduce the 
spongy tissue problem.  The application can be either by 
dipping the fruits (while on the tree) in solution (100 per 
cent successful) or by spray on the fruits, @ 100 to 125ml/ 
litre (95-98 % successful). This technology is very cost 
effective (around 0.50 paisa/fruit). Fruit-dippers of various 
capacities have also been developed by IIHR for ease of 
dipping fruits while on the tree and these dippers reach a 
height of up to 20-25’. 

Spongy tissue in Alphonso mango
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Mango (Mangifera indica L.) has great horticultural, economic 
and cultural significance in India. It is well known as ‘king of fruits’ 
due to its delicious taste and nutritional richness. It is originated in 
India and is considered as the national fruit. India is world leader 
in mango production with 2.32 million hectares of area, 20.9 
million tons of production and 9 tons/ ha productivity (Indiastat, 
2021). Currently, mango is cultivated in an area of 5034 ha in Goa 
with annual production of 11006 tons and productivity of 2.2 
tons/ha. But, there is scope for area expansion and improving the 
production and productivity in Goa state by adopting scientific 
production technology. Mango can be grown in a wide range of 
climate and soil up to 1400 MSL. This crop can be commercially 
cultivated in areas receiving the annual rainfall of 60-250 cm and 
having the temperature range of 27-40 °C. It requires well drained 
fertile soil with pH ranging from 5.5 to 7.5 for good growth. 

Varieties
Selection of right variety is important step in commercial 

cultivation of mango in specific location considering the 

shoot) of selected variety. Four month old, 12-15 cm long shoots 
with swollen buds should be selected. The scion sticks are 
prepared by giving wedge shaped slant cuts at the bottom and the 
root stalks are prepared by giving v shaped cut vertically so as to 
insert wedge shaped scion stick in the v shaped cut.  

soil for high density planting system for Goa and Konkan region. 
Double hedge system (5x5x10 m) High Density Planting (HDP) - 
4.5 x 4.5 m (493 trees/ ha), Ultra High Density Planting (UHDP) - 3 
x 2 m (1666 trees/ ha) are also followed nowadays.  

After sun curing, the pits are filled with top soil, 1 kg rock 
phosphate, 1 kg neem cake, 10-20 kg FYM or compost. Pits are 
to be filled up to the brim and kept ready at least ten days before 
planting. June – August is ideal time for planting the grafts. Planting 
should be done at a depth that keeps the graft union above the 
soil level. Grafts should be watered and staked immediately after 
planting for better establishment and to avoid snapping at graft 
joint. High intensity rainy days should be avoided for planting 
grafts in Goa and Konakn region.  

Manuring and fertilizer application 
Proper nutrient management, right from the early stage 

after planting is required for establishment of good commercial 
orchards. Nutrients are to be applied in two equal split doses 
during May-June and August-September. The dose of nutrients 
depends on the fertility level of the land and age of plantation. 
In case of bearing trees, fertilizers are applied in 30 cm deep 
trenches made in 2.5-3 m distance from the base depending on 
the canopy size. The nutrient application recommended for the 
Goa and Konkan region is furnished below.  

Recommended dose of FYM/ compost and fertilizers 
Age of the 
plant/ tree

( year)

FYM
(kg/ 

plant/ 
year)

Nutrients 
required

(N: P2O5:K2O)
(g/ plant/year)

Fertilizers (g/ tree/ year)

Urea Rock 
phosphate

Muriate of 
potash (MOP)

1 10 150:50:50 345 250 85

2 20 300:100:100 690 500 170

3 30 450:150:150 1035 750 245

4 40 600:200:200 1380 1000 350

5 50 750:250:250 1725 1250 435

6 60 900:300:300 2070 1500 510

7 70 1050:350:350 2415 1750 595

8 80 1200:400:400 2760 2000 680

9 90 1350:450:450 3105 2250 765

10 years & 
above

100 1500:500:500 3450 2500 850

Since very low pH conditions are not conducive for better 
performance, observed particularly in Goa and Konkan region can 
be ameliorated by application of 5-10 kg of lime or dolomite per 
tree once in 2-3 years. This practice facilitates the availability and 
uptake of nutrients of major and micro nutrients. 

Micro nutrient management 
Soil application of 100g borax per tree during August or 

spraying of 0.5% boric acid during September-October at peanut 
and marble size of fruits is useful for optimum improvement in 
fruit set and fruit quality.  

 “Amrashakti” (Multi Nutrient Spray by DBSKKV, Dapoli) for 
foliar application during flowering and fruit development to 
improve quality and yield of Alphonso mango. Foliar spray of 
‘Arka mango special’ (5g/ l), two times, first before flowering and 

second after flowering, is recommended.   This is a micronutrient 
formulation prepared by IIHR, Bengaluru with secondary and micro 
nutrients (Zn, B, Fe, Cu, Mn, Mo And Cl and secondary nutrients 
such as Ca, Mg, S and K).

Irrigation and water management
Newly planted grafts should be provided with protective 

irrigation, twice a week during summer days till the grafts attain 3-4 
years age. Mulching the basin with green leaves helps to conserve 
the soil moisture during this period. Black polyethylene (100 micron 
tickness) mulch can also be adopted to improve microclimate, 
moisture conservation and suppression of weed growth. 

Canopy management 
Grafts need to be trained in initial years 

to maintain clear trunk up to one meter 
height and proper shape. Regular pruning of 
diseased, dead and overcrowded branches has 
to be done to allow sunlight inside the canopy 
and to avoid build up of micro climate leading 
to incidence of diseases and pests. This is 
recommended to be followed during August- 
September in every three years to balance the 
vegetative and reproductive growth of the 
trees. Pruning immediately after fruit harvest 
(May-June) with 10 cm heading back of terminal shoots is also 
recommended by DBSKKV, Dapoli. 

Rejuvenation of old and senile trees
Old and senile trees are rejuvenated by heading back to a 

short height (1-1.5 m) and top working with commercial desired 
varieties. In North India, trees are headed back up to 3 m from 
ground during December for rejuvenation (CISH, Lucknow). IIHR, 
Bengaluru recommends pruning the trees at 5m height followed by 
application of 800g N + 300g P2O5 + 1000g K2O + 50 kg FYM + 3ml 
(25% EC) paclobutrazol / m canopy spread. Top working can be 
done in July- August on the main trunk.  During September-October, 
cleft method of grafting or softwood grafting can be done on the 
emerging shoots. 

Major pests and their management
Mango leaf hopper (Idioscopus atkinsoni): It is a serious 

sucking pest affecting tender 
shoots, emerging inflorescence and 
leaves. Spraying of imidacloprid 
(0.005%, 0.3 ml per litre of water) 
or Lambda cyhalothrin @ 0.5ml/L 
at early stage of panicle formation 
will help to manage the pest in 
the initial stage. If the incidence 
persists, Thiamethoxam @ 0.5 g/L 
or any of the above chemicals can be used for spray.  IIHR, Bengaluru 
recommends application of liquid formulation of Metarhizium 
anisopliae or Bavaria bassiana (5g/L) for organic orchards.

    Shoot borer (Chlumetia transversa): This pest infests the newly 
emerging shoots. Larvae   bore the tender shoots and also feed on 
tender leaves, shoot and inflorescence. Spraying of imidacloprid 
(0.005%, 0.3 ml per litre of water) or lambda cyhalothrin @ 0.5ml/L 

Genetic diversity of mango in Goa

Alphonso Amrapali Kesar Neelum Ratna 

Mankurad  Hilario  Cardozo Mankurad Karel       

consumers’ preference and 
market demand. Vast diversity 
in mango is present in India 
with more than 1000 named 
varieties, of which Deshehari, 
Langra, Chousa, Alphonso, 
Neelum, Kesar, Banganpalli, 
Amrapali, Mallika, Pairi, Mulgoa, 
Totapuri, Himsagar, etc., are very 
popular. Commercially cultivated 
varieties of Goa are Mankurad, 
Cardozo Mankurad, Hilario, 
Alphonso, Kesar, Mussarat, 
Fernandin etc., besides a number 
of other locally known varieties. 
Karel is an exclusive variety of 
Goa for pickling. 

Production of quality planting material  
Good quality planting material of right variety decides the 

successful performance of mango plantation. Generally, mango 
grafts of suitable variety are recommended for planting. Mango 
grafts are produced by two popular methods viz. ‘Stone grafting’ 
(Epicotyl grafting) and ‘Soft wood grafting’. Stone grafting is 
followed during June-August using the tender seedlings having 
copper coloured leaves, as root stalk for grafting of scion (matured 

Swollen buds Scion bud wood  Graft joint

 Centre opened mango 
tree

Mango leaf hopper

Attention is to be given to see that thickness of root stalk 
and scion sticks are matching with each other. The graft joint is 
fastened with plastic tape of 100 gauge thickness. This method 
of grafting is done when the stone is still attached to the seedling. 
After tying the plastic tape, the grafted seedlings with scions are 
bagged in polythene bags (8”x6”) filled with potting medium 
(2:1:1 parts of soil, sand, FYM). The scion portion is covered with 
plastic caps for creating favourable hot and humid condition inside 
to facilitate faster union of graft joint. In case of soft wood grafting 
also, same grafting process is followed. The root stalk seedlings 
will be of little advanced age having soft wood in terminal shoot. 
Grafting is done in the soft wood portion of the shoot and hence 
the name soft wood grafting for this method. The tied grafts are 
kept under green house/glass house conditions till buds on the 
scions sprout and new growth starts. Later on the successful grafts 
are transferred to shade net structures for curing and maturity. 
Polyembryonic varieties ‘Vellaikulamban’ for dwarfing and ‘Olour’ 
for vigour are recommended as rootstocks.  ‘Die back’ of grafts can 
be controlled by Bordeaux mixture (1%) spray.

Land Preparation and planting
After clearing off the land by removing bushes/shrubs and 

ploughing, layout has to be done for the planting system (Square/
Rectangular/Triangular system). The points are marked at 
recommended spacing for the desired system of planting, for 
opening the pits of 1 m3 (1 x1x 1m) size during April-May. The 

recommended spacing is 8m x 8m, 
7m x 7m or 6m x 6m for fertile, 
medium fertile or poor soil types 
respectively. Laterite rocky land can 
also be used for growing mango by 
employing rock blasting technology 
supported by canopy management, 
foliar nutrient application and  drip/
fertigation method. A spacing of 5 
x 5 m is recommended in lateretic 


