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Laterites are infamous for not allowing a single blade of grass to grow on it. Konkan, Maharashtra has a sizable area
under laterites due to exposure of red soils over time to convert it into a chunk as hard as rock. These areas locally
known as jambha katal are usually kept fallow. However, some of these areas have profitably been utilized for
Alphonso mango cultivation using the techniques of Dr. Balasaheb Sawant Konkan Krishi Vidyapeeth (DBSKKV),
Dapoli, Maharashtra, using the wisdom of local farmers. This results in two-fold benefits namely, expansion of
cultivable area in mango and profitable use of otherwise fallow lands. The present article details the technique of
hard rock Alphonso mango planting in Konkan, Maharashtra. Using basic and fundamental data on natural resources,
it also explores the mystery behind the successful endeavour for profitable and economically feasible mango cultivation
on otherwise wastelands.
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Introduction

Spatially-associated red (Alfisols) and black
(Vertisols and their intergrades; Soil Survey Staff,
2014) soils as distinct entities are common in the
Western Ghats and in Konkan, Maharashtra
(Bhattacharyya et al, 2018). These soils are often
referred to as laterites (Sahasrabudhe and
Deshmukh, 1981). The terms ‘red’ and ‘laterite’ have
led to controversial opinions. Contrary to general
belief that such soils   are   difficult on which to
grow crops (Aleva, 1994), these associated soils in
Konkan are cultivated profitably to various
agricultural and horticultural crops besides
forestry with appropriate conservation measures
(Bhattacharyya et al., 1992, 1999, 2014). Out of many
horticultural crops, Alphonso variety of mango is
one of the most popular and preferred crop for
planting in Konkan, Maharashtra grown on many
occasions  on these associated soils often referred
as  laterites (Figure 1).

Area of the Study

As compared to other parts of Maharashtra and also
from India in terms of variation in geology, climate,
soils, and environment, Konkan, Maharashtra is
different. Konkan covers an area of nearly 3.0 million
hectares (Mha) and represents a coast line of 720
km stretching south of Gujarat to north of Goa. This
basaltic terrain receives a rainfall averaging 2500- Figure 1. Different popular mango varieties (a) Alphonso;

(b) Ratna; (c) Sindhu;  (d) Konkan Samrat;
(e) Osteen; (f) lily; (g)  Suvarna; and
(h) Konkan ruchi
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4000 mm. North Konkan comprising of part of
Raigad, Thane and Palghar (Figure 2), bears some
similarity of typical basaltic landscape like central
Maharashtra and Vidarbha. This might be due to
the fact that Palghar and Thane are on lower
elevation and have more breadth (distance between
Arabian sea and the Western Ghats) resulting in
the formation and persistence of deep black soils as
is common in other parts of Maharashtra. On the
contrary, southern Konkan gradually narrows
down south to Goa and represents undulating

landscape with steep slopes causing severe soil
erosion and at many places typical landscape
commonly known as laterites or locally as jambha
katal (hard rock). Out of 49% agricultural land in
Konkan, Maharashtra, 72% is a land under crops
while the rest is fallow (Doke, 2017; Figure 3). The
44% forest area consists of dense (42%) and open
forest (20%); the shrubs constitute 38%.  Typical
laterites are used as building materials (Figure 4)
where mango plantation could be an alternative
land use practice.

Figure 2.  Location of Konkan coast in Maharashtra
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area is productive and contributes 3,53,066 tonnes
(t) of fruits production (Anonymous, 2018). The
average productivity of Alphonso mango is 3.8 t
ha-1 which is much lower than that of the state (5.0
t ha-1) and national average (8.5 t ha-1). One of the
main reasons for low productivity of Alphonso
mango from Konkan region is that the orchards are
normally neglected because of most of the owners
being absentee land lords. There are several
progressive mango growers in the region who have
been harvesting more than 7.0 t ha-1 of Alphonso
mango.

Land Availability and Hard Rock Mango Cultivation

Availability of productive land in Konkan is the
major limitation for many people to go in for
Alphonso plantation. Though cultivable waste land
suitable for mango plantation in Konkan region is
available, it is mostly owned by many members of
the family and most of them are absentee land lords.
Therefore, such fragmented properties (land) remain

Alphonso Mango in Konkan, Maharashtra

Mango is a tropical fruit, but can be grown up to
1100 m above mean sea level (amsl). The ideal
temperature range for appropriate mango growth
is between 24 to 27 oC. It can be grown best in
regions with a rainfall of 2500 mm (250 cm). High
humidity, and rain or frost during flowering are
detrimental to mango cultivation. Higher
temperature during fruit development and
maturity gives better quality fruits. Regions with
bright sunny days and moderate humidity during
flowering and fruit development are ideal for
growing mango (Anonymous 2017).

Mango is an important rainfed perennial fruit crop
of Konkan, Maharashtra. Various programmes
implemented by Maharashtra Government since
1990 helped to speed up the plantation of Alphonso
variety of mango; as a result, the area under mango
cultivation increased up to 1,64,000 ha in Konkan
region (Salvi et al., 2009). Out of this 1,11,715 ha

Figure 3. Land use-land cover classes in Konkan, Maharashtra (Source: Doke A.B., 2017)



                                August  2019 Growing Alphonso Mango on Konkan Laterites, Maharashtra         881

5 7

fallow. In Konkan the land available near Sahyadri
hills and away from the sea shore around 20 km are
not suitable for mango plantation due to late
flowering and subsequent late harvesting. So the
availability of land for new plantation is a major
problem. Even if some small holdings are available,
those cannot be brought under cultivation due to
family disputes. All these factors force the new
entrepreneurs to go in for hard rock (laterites)
plantation. The lateritic hard rock areas are nearby
sea-coast and some of these pockets are directly
exposed to the sea which favours very early
flowering and development of excellent quality
fruits to fetch premium market rates. Moreover, the
quality of Alphonso mango grown in lateritic rock
is also good.

There are other reasons also for embracing the hard
rock mango cultivation practice. With the
horticultural revolution in Konkan region post-
1990, all the suitable land for mango with specified
depth was occupied immediately. This prompted
some farmers to explore the possibility of planting
mango on hard-rock by adopting the technique to
make these hard surfaces suitable for mango
cultivation. Their age-old observations of early
flowering and production of good quality mangoes
of Alphonso trees planted in the natural cracks on
rocky areas helped them to enter into this novel
technique. Advanced mechanization of drilling,
blasting and excavation of pits in hard rocks played
an important role in the spread of this approach.
Rough estimates indicate that nearly 3 lakh hectares
of such hard rock area is fallow in Konkan,
Maharashtra. Some success stories indicate that
Alphonso trees grown on such type of land bear
fruits early which are sold at a premium price in
metros and abroad due to its characteristic taste
and colour (Table  1). These areas have been reported
to be in Sindhudurg district (about 30% of total area
in Vengurle, Malvan and Deogad tehsils) and

Figure 4. Typical laterite mines in Konkan, a) near Dapoli,
Ratnagiri district showing luxuriant vegetation,
Maharashtra, b) laterite veins with roots
remnants, and c) closer view of the laterites

Figure 5. Preparation for hard rock plantation of mango in Konkan, Maharashtra
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Ratnagiri district (10-15% of total area in Rajapur,
Lanja, Ratnagiri, Guhagar, Dapoli and Mandangad
tehsils) (Bhattacharyya et al, 2018).

The technique for layout and blasting for fracturing
the rocky layer is widely used now throughout the
Konkan. As the excavated material from the rocky

areas after blasting is not suitable for mango trees,
non-native good quality poyta (soft) soil from the
adjoining areas is procured for filling the pits at the
rate of approximately 1 brass per pit (Burondakar
et al. 2013). The excavated material is used in situ for
preparing a raised mound around the individual
plant (Figures 5, 6 and 7). Nearly 20 to 25 thousand
hectares of mango orchards have been raised in
south Konkan in a 10 km wide strip along the coast
starting from Mochemad in Vengurle (South
Konkan) to Dabhol in Dapoli (Central Konkan) using
this technique.

There are mixed experiences of the farmers in terms
of failure and success of hard rock mango cultivation
(Salvi et al. 2009). The success of this technology
mainly depends on (i) type of rock (continuous hard,
semi-hard or soft rock determining root penetration
and water drainage), (ii) generation of cracks in the
side-walls and bottom of the pit facilitating root
spread, (iii) dimensions of the pit to occupy at least
75-100 cubic feet of soil, (iv) quantum and quality of
soil used for refilling the pits, and (v) time and
intensity of canopy management as per the planting
density adopted. It has also been known that during
blasting operations, the cracks in the underlying
hard pan are not appropriate for easy penetration
of water, and the trees may fail to survive to produce
optimum yield. The reports have been made about
death of trees if inappropriately planted in these
areas due to severe heat in pit as high as 50 oC in the
parts of the Western Ghats. This is in sharp contrast
to the basic understanding that soil temperature in
summer is always less than the above mean
temperature in the tropics (concept of mean summer
soil temperature of US Soil Taxonomy (Soil Survey
Staff, 2014). In most of the cases these observations
are based on conjectures.

Hard Rock Mango Planting: Reason for Success

Primary laterite is a rock of sub-aerial formation of
fine-grained and monogenous texture with the

Figure 6. Actual soil site for the hard rock plantation for
mango cultivation in Konkan, Maharashtra

Figure 7.  General view of hard rock planting in Konkan,
                Maharashtra

Table 1. Characteristics of Alphonso mango grown in
               Konkan, Maharashtra

S.        Parameters Values (qualitative/
No.     quantitative)

1. Fruit shape Oblong
2. Fruit length (cm) 8.5-11.2
3 Fruit weight (g) 200-300
4 Fruit skin thickness Thin
5 colour of mature Yellow colour

ripe fruit skin
6 TSS (oB) 17.2 – 19.5
7 Acidity (%) 0.20 -0.35
8 Pulp (%) 70-87
9 Pulp colour of ripe fruit Yellow orange
10 Pulp consistency Thick
11 Fibre content Absent
12 Taste Sweet pleasant
13 Flavour Strong pleasing flavour
14 Peel weight (%) 9-11
15 Pulp aroma Mild
16 Fruit maturity Medium (Feb-May)
17 Stone weight (g) 28.0-37.5 (10-12%)
18 Beak Absent (Blunt)
19 Fruit skin Can be easily peeled out

without pulp
20 Ripening 6-10 days after plucking

fruits from tree
21 Keeping quality of ripe fruit 6-10 days
22 Post-harvest life 18-28 days
23 Storage condition At room temp cool

dry place
24 Pulp to stone ratio 5:1
25 Pulp to peel ratio 8:1

Source: Salvi et al. (2016)
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exception of iron content. It has been reported to
form mainly in the Deccan plateau especially on the
higher elevation of the Western Ghats with variable
thickness of 50 to 90 ft in the southern Maharashtra
including Mahabaleshwar. Most of the laterites
found in the low lying coastal region on the east
and west side of the Peninsula are termed as
secondary laterites. Between Mumbai and Ratnagiri
(and also now Sindhudurg), the appearance of
secondary laterite is well pronounced and it extends
down south to Goa separating the Western Ghats
from the sea. Between Ratnagiri and Goa, the
secondary laterite forms a kind of plateau with a
general elevation of 200-300 ft amsl from the coast
to the inland towards the Western Ghats. This
laterite is also found on a higher elevation and it
shows that it is conglomeratic (Pascoe, 1964). It is
found at 35 ft in Ratnagiri and Sindhudurg which
is less than the average. In the south of Malvan
(South Konkan), the underlined rock is reported (as
in other parts of the Deccan trap) of gneissic and
metamorphic origin. The bulk of the laterite of India
is reported near the Western Ghats and in the
southern part of Maharashtra. Laterite is highly
porous and when freshly queried it may be very
soft and can be cut by a pick or a knife. It hardens
when exposed to air due to desiccation of the
argillaceous components resulting in the
redistribution of ferric oxides.

The fresh pits prepared for planting Alphonso in
Devgad (Sindhudurg district) are situated exactly
near the sea coast (Figures 4 and 5). The samples
collected from different depths from these pits were
analyzed and the data are shown in Table 2. General
observations made in these laterite areas suggest
presence of cracks, relatively loose debris and
mixture of red and black soils. These soils appear to
nourish the mango trees naturally. This is
notwithstanding with the fact that normal practice
after excavation is to fill with soils (brought from
other areas), the cow dung and superphosphate.
Appropriate productive mechanism is also
suggested to avoid termites in the form of mixing
the soil with 100 g of Folidol (methyl parathion)
(Salvi et al. 2009).

It seems probable that after the initial drudgery of
establishment in the hard rock aided by loose soil,
manures and phosphorus, these trees receive
consistent supply of nutrition from these zeolitized
basalts. It has earlier been reported that these
calcium-rich zeolites are present in the sand
fractions to the tune of 2-3% (Bhattacharyya et al.
1999, 2006; Srivastava et al.  2002). It is quite
probable that the hard basalts and their weathered
counterparts (murram) should contain more zeolites
to help in providing nutrition to the young mango
plants. Earlier studies on mineralogical makeup of
weathering rinds of basalt indicated presence of

Figure 8. Basalt weathering (a) as in field; (b) onion peel weathering, and (c) cut surface showing rinds which
contain smectite minerals

Table 2.  Selected properties of the soils in Devgad, Sindhudurg district, Konkan

Soil samples                pH                       Mechanical                          Extractable bases                     Cation                    Base
                                 (water)                  composition (%)                        cmol(+)kg-1                           exchange            saturation
                                                                                                                                                              capacity                   (%)
                                                             Sand     Silt      Clay          Na        K        Ca       Mg              cmol(+)kg-1

1 5.6 28 52 21 0.9 0.5 9.2 4.1 20.0 73

2 5.3 17 48 36 0.9 0.6 2.8 1.4 18.0 33
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Table 3. Yield and monitory returns from mango
cultivation in Konkan, Maharashtra

                            Yield levels         Receipt realized
                               (t ha-1)                    (Rs. ha-1)

5th year 0.5 20,000
6th year 1.0 40,000
7th year 1.5 60,000
8th year 2.0 80,000
9th year 3.0 1,20,000
10th year 4.0 1,60,000
11th year onwards 5.0 2,00,000
12th year 5.0 2,00,000
Total 8,80,000

Source: Salvi et al. (2009)

calcium (Ca)-rich smectite minerals even in a
relatively hard basalt rock (Soubrand-Colin, 2005)
(Figure 8). It, therefore, seems prudent to justify that
the young Alphonso plants receiving nutrition from
calcium-rich zeolites and smectite-rich weathered
basalt to establish them into full grown trees bear
excellent quality fruits. Proximity to sea to cause

necessary stress may add to the overall success of
this practice. Success of hard-rock plantation of
mango is given in Figure 9.

Conclusion

Land resources are limited. So it is a technique which
has been proved successful to bring premium price
to the harvested mango fruits (Table 3). The success
of this method is known and it is expected that this
will further increase in years to come not only in
Konkan but also in areas with similar landscape.
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