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Improving Agricultural Productivity in Degraded Coastal Land of  India

– Experiences gained and Lessons Learned
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Canning Town - 743 329, West Bengal

The coastal lands in India are subjected to various types of degradation resulting in poor
cropping intensity and yield. The livelihood security of the farming communities in the area is
very poor. Majority of the farmers in the area is marginal to landless. Having no other viable
alternative livelihood for the farming communities there is wide spread over- exploitation of
natural forests and natural water bodies (rivers, estuaries, canals, etc.), deforestation,
destruction of biodiversity, etc. which are further enhancing the deterioration of fragile coastal
ecology. The essential measures required for mitigation of land degradation in coastal areas
are maintaining good soil health (which includes alleviation of the problems of salinity/alkalinity/
acidity with suitable amendments, adding organic manure/green manures to soil for improving
physical, chemical and biological properties of soil, using balance fertilizers, following
integrated nutrient management practices, etc.), reducing drainage congestion (to keep the

brackish ground water near the surface at a safer depth so that it can not contribute to the

salinity build up in soil and the effect on plant growth due to poor aeration/soil salinity is

minimized), improved water management practices ( for economic use of limited quantity of

fresh water, rain water harvesting for creation of irrigation resources and reducing salinity

build up in soil, etc.), growing multiple and diversified crops  (with inclusion of legumes,

vegetable crops, horticultural crops, etc. in the cropping schedule instead of mono-cropping

with rice alone), selection of suitable crops and their varieties tolerant to the major abiotic

stresses of the area, adopting integrated farming system (with inclusion of agricultural crops,

fishery, poultry and animal husbandry; increasing forestry/ agro-forestry  plantations; etc.).
Experiences gathered at CSSRI, regional Research Station, Canning Town show that a major

issue of land degradation and reduced productivity of coastal lands can be mitigated to a great

extent through appropriate land shaping. The selection of a land shaping technique should be

decided on the basis of the area, soil properties and the farm land conditions.

(Key words: Coastal soils, Productivity, Land shaping, Soil management, Rainwater harvesting,

Integrated cropping system)
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Improved Soil Management Practices for Enhancing Crop Production

and Reducing Soil Degradation in Coastal Regions of  India

A. SUBBA RAO, A.K. BISWAS* and B. MAJI**

Indian institute of Soil Science, Nabibagh, Berasia Road,

Bhopal - 462 038, M.P., India

The coastal ecosystem, which has a significant role in food grain production, is, highly risk-
prone and vulnerable due to extremely fragile ecological situation and changing climate
scenarios. Most of the areas have problematic soils, such as, saline, alkaline, acid sulphate
and marshy and waterlogged soils, situated in the low-lying flooded and waterlogged areas,
mainly along the deltas. Agriculture on the coastal plain is also constrained by a number of
technological, social and climatic factors limiting the productivity. Certain location-specific
problems viz. Fe toxicity in the soils of Orissa, highly permeable sandy soils in parts of Gujarat
and highly leached low-fertility lateritic soils in Maharashtra, Karnataka and Kerala are also
encountered in the coastal soils. Crop failures due to acidification and salinization are common
in acid sulphate soils and tidal marshy areas of Kerala and West Bengal. The role of drainage
for desalinization of salt affected soils, use of surface water for irrigation with minimum

dependence on groundwater and locaton-specific integrated water and nutrient management

models under varying soil salinity and water management scenarios have been discussed. For

improved fertility management of crops in salt affected and low lying soils, integrated approach

for supply of nutrients has been suggested to attain higher nutrient-use efficiencies and crop

productivity. Key strategies for integrated coastal area management for livelihood security have

also been discussed.

(Key Words: Coastal ecosystem, Problem soils, Soil and Water management, Nutrient management,

Coastal saline soils)
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Coastal Ecosystem: Assess and Way Forward
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The coastal zone represents the transition from terrestrial to marine influences and vice-versa .

It comprises not only shoreline ecosystems, but also the upland watersheds draining into coastal

waters and the near shore sub-littoral ecosystems influenced by land-based activities.

Functionally, it is a broad interface between land and sea that is strongly influenced by both.

The region experiences mild and short winters during December to February; hot and humid

summers during March to May; rainy period during June to September with extended rainy

period of October to November in the southern most peninsula. Normal annual rainfall is usually

more than 100cm in all coastal ecosystem excluding north Gujarat; west coast receives more

than 250 cm of rainfall. The average maximum temperature is 25-35oC and relative humidity is

65-95%. Coastal region in India is bounded by the Arabian Sea in the west, the Bay of Bengal in

the east and Indian Ocean in the south. The country also has two district major Island ecosystems

- the Andaman and Nicobar group of Islands in the Bay of Bengal and the Lakshadweep in the

Arabian Sea. India with a 8129 km long coastline is endowed with rich natural resources

constituting one of the most important agro ecosystem viz. coastal agro ecosystem, which

supports the livelihood of several million poor and contributes substantially to the national

economy. However, this agro-ecosystem is highly fragile and risk prone due to the adverse

effects of degradation mainly due to negative impacts of anthropogenic pressure and climatic

adversities and are therefore environmentally disadvantaged.

(Key words: Coastal soils, Land use, Management, Salinity)
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Integrated Management of  Coastal Saline Soils of  Maharashtra
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The coastal saline soils of Maharashtra are spread over two agro-climatic zones. The very high
rainfall non-lateritic soil zone (VRN) comprises the whole of Thane district and northern part of
Raigad district, where the soils are derived from the basaltic parent material while the very
high rainfall lateritic soil zone (VRI) covers the southern part of Raigad and whole of Ratnagiri
and Sindhudurg districts. Topographically the coastal area is almost flat and has elevations
less than 10 m above mean sea level. The soils in VRN zone had fine texture and moderate
hydraulic conductivity. The brackish ground water of coastal saline soils is a constant source
of soil salinity. The critical depth of mineralized ground water was found to be 407 + 15 cm at
Panvel. Among various reclamation measures, a strong embankment with one way sluice gate
is required to be constructed at least one meter greater that the height of maximum tide to stop
the ingress of sea water. Side slope of 2:1 with stone pitching toward creek side and 1:1 toward
land side with the grass cover is found to be optimum. In order to remove excess salts by run-
off without causing erosion of soil, deep drains of 1.5 m to 2.0 m depth are found effective.

Along with the reclamation practices of coastal saline soils, it is necessary to grow the salt

tolerant high yielding and multiple resistance varieties of rice during Kharif  season. Addition

of organic material either in the form of FYM, compost or green manure reduces the adverse

effects of salinity on rice crop. For Rabi cropping the rainwater can be harvested by excavating

shallow farm ponds and construction of check dams. Similarly, the results reveal that there is a

potential for the fish and prawn species in the fresh/brackish water ponds in coastal saline soils.

(Key words: Coastal saline soil, Maharashtra, Integrated management)
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Physico-chemical Properties and Major Nutrient Status in

Some Soils of  Krishna Western Delta, Andhra Pradesh
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A reconnaissance survey was conducted to study the physico-chemcial properties and available
nutrient status of some of the soils of Krishna Western Delta. Andhra Pradesh. The soil samples
were collected from representative areas in the delta and analyzed for soil reaction, electrical
conductivity, organic carbon and major nutrients. The results revealed that texture of the soils varied
from sandy loam to clayey. Majority of the soils have neutral pH and normal electrical conductivity.
About 48% of soils have low organic carbon content while rests of them were in medium status. The
available nitrogen in the soils was low to medium while the phosphorus and potassium were medium
to high in status. Significant positive correlations were found to exist between organic carbon and
available N, P and K status of the soil under study. The electrical conductivity of saturation extract of the
soils of Villages Kovelamudi, Mutluru and Pathareddypalem were found to be saline and need proper
reclamation measures during monsoon season for growing a good crop.

(Key words: Physico-chemical properties, Krishna Western Delta, Major nutrients)
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Water is critical input to the agricultural production and human needs. But due to increasing
demand, its quantity and quality is reducing at alarming rate. Therefore, it is needed to conserve
the soil and water resources on watershed basis. By considering the above fact, the College of
Agril Engg and Tech, Dr., BSKKV, Dapoli has undertaken to develop ‘Priyadarshini ‘Watershed
as a model watershed for hilly Konkan ecosystem. Under this different soil and water
conservation measures viz. terracing, continuous contour trenches (CCT), recharge pits, online
recharge ponds, off l ine recharge ponds, waters harvesting lined ponds, underground
diaphragm, konkan vijay bandhara, cement nala bandh, etc were constructed as per the
development plan of watershed. The impact of these works was analyzed in the present study
by observing water levels of four wells located in influenced area (W1, W2, W3, and W4) and
five wells located in uninfluenced area (W5, W6, W7, W8, and W9). It is observed that, wells

located in uninfluenced area have average water level drop by 2.27m compare the wells in

influenced area. It is also observed that, well located in influenced area have water availability

for longer duration whereas wells located in uninfluenced were dried early. The horizontal

influence of Priyadarshini online recharge pond and conservation measures form its sources

of recharge found to be up to 800m in downstream side. Hence, the work of soil and water

conservation measures have significant impact on ground water recharge and increasing the

ground water level of the watershed.

(Key words: Groundwater recharge, Watershed, Soil and Cater conservation measures, Influence

area and uninfluenced area)
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Two dugout type 250 GSM Silpaulin lined farm pond of 18.90 lakh liters and 26.72 lakh liters

capacities were constructed at Instructional farm, College of Agriculture Enginering and Tech.,

Dr. BSKKV, Dapoli in the year 2004-05. The total cost involved in construction and lining of

ponds was Rs 2, 16,515/-. The cost of harvested rainwater was observed to be Rs 0.97 per liter.

The harvested rainwater was utilized for irrigation of different crops such as banana, watermelon,

brinjal, chilli, cabage, cashew, leafy vegetables etc., on area of one hectare during the years

2005-10. The aquaculture was practiced in the year 2005-06 and 2006-07. The amount of harvested

rainwater used for irrigating different crops was 32.31 lakh liter (70.80 per cent) and 13.32 lakh

liter (29.2 per cent) lost as evaporation. The net income obtained from the production of different

crops for entire duration of year 2005-10 was Rs 4,15,885/-. Hence, the average BC ratio for the

life span of lining material of was 1:1.97. The average net benefit (Rs per sq m) for watermelon,

cabbage, brinjal, chilly and leafy vegetable were observed to be 18.42, 8.05, 8.88, 8.05 and 9.10,

respectively. The watermelon gave largest returns per unit area as compared to other crops.

(Key words: Rain water harvesting, lining, silpaulin, dugout type ponds, agriculture, irrigation)
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Assessment of System of Rice Intensification (SRI)

during Rabi Season in Coastal Salt-Affected Soils
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The coastal agricultural system in India is predominated by rice crop. During Kharif season
due to availability of rainwater, the salinity problem of the coastal soil usually remains
manageable level and thus the rice cultivation is prevalent among the farmers. But as the
monsoon recedes the availability of freshwater declines, soil starts drying and the soil salinity
builds up gradually. Therefore, the cultivation of rice during this Rabi season is more challenging
and requires good management practices, particularly water. System of rice intensification (SRI)
is one of the options for rice cultivation, which requires less water and may be suitable under
such conditions. It involves single and young seedlings (8-12 d) transplantation with care instead
of conventional method of multiple and mature seedlings. SRI spaces rice plants more widely
(25 cm × 25 cm) and does not depend on continuous flooding of rice fields. It uses lesser seed,
chemical inputs, irrigation water and promotes soil biotic activities in and around plant roots

enhanced through application of compost and weeding with a rotating hoe that aerates the

soil. However, entire set of management practices of SRI as evolved in other rice production

environments are not suitable under coastal salt affected areas. Under the salinity stress

condition the seedling stage of rice is very sensitive, therefore very young seedling as suggested

may not sustain this stress, similarly the problem of mortality of single seedling transplanting

per hill needs to be addressed. Relatively older seedling (15-18 days old) instead of 8-12 days

old seedling transplanting and gap filling in case of mortality may be done at appropriate stage

to fi l l  the hills, which remain open due to mortality of seedlings. The organic manure

requirements in SRI can be met during Rabi season by cultivation of Azolla along with rice in
the initial stage of rice crop and incorporating the same at the latter stage augmented with

seed treatment with Azospirillum, Phosphate Solubilizing Bacteria and Trichoderma.

(Key words: Assessment, System of Rice Intensification, Saline soils, Modifications, Rabi season)
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An attempt was made to estimate the reference evapotranspiration by PM-56 and Epan models for
Dapoli station of Maharashtra. The six years (2000-2005) data was analyzed. The results showed
that the daily reference evapotranspiration by Epan and PM-56 model was 3.28 mmday-1 and 3.88
mm day-1 respectively. The maximum reference evapotranspiration by Epan observed in the month
of April  while for PM-56 model in the month of May. The daily and monthly reference
evapotranspiration estimated by PM-56 gave higher values i.e. 18.29 per cent more than Epan model.
The data was also analyzed seasonally and found less error in winter season (0.11 mm day-1) and
maximum in summer (0.30 mm day-1). The overall correlation coefficients for daily, metrological
weekly, monthly and seasonal was more than 0.8 which indicated good correlation between Epan
and PM-56 model. The developed linear relationship equations for different periods facilitate easy

and quick estimation of reference evapotranspiration from Epan model to PM-56 model.

(Key Words: Reference Evapotranspiration, Penman-Monteith model, evaporation, correlation

coefficient)
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The main objective of the surface drainage schemes in the humid region is to reduce the damage
to the living beings and property and also to enhance the agricultural productivity through
flood control. The agriculture in the nearly flat plains of Sundarbans area frequently suffers
from floods during the monsoon period. To evaluate the water congestion during Kharif period,
three sub-basins such as Alitakhali, Jhumokhali and Dhosa in the East Mograhat Basin in South
24 Parganas district of West Bengal were selected for the present study. The water congestion
was evaluated at (I) transplanting, (II) tillering, and (III) flowering/grain filling stages. At Dhosa
sub-basin, about 50 percent area was waterlogged with excess water during the stage I with
water depth greater than 15 cm. At tillering stage the waterlogged area increased to about 78
percent, where as it was reduced to about 73 percent in the stage III. At Jhumokhali sub-basin,
about 46 percent area was waterlogged with excess runoff during the stage of transplantation

with water depth greater than 15 cm. At tillering stages waterlogged area increased to about 83

percent, while at stage III reduced to 68 percent. At Alitakhali sub-basin, about 46% area was

water logged in stage I with water depth greater than 15 cm. During tillering stage-waterlogged

area increased increased to about 84 percent while reduced to about 76 percent during the

stage III. There was about 50 percent reduction in paddy yield in the severely waterlogged

areas in comparison to well-drained areas, where yield was about 4.05 t ha-1. The improper land

levels, poor network of conveyance system and malfunctioning of the outlets (sluice gates)

were responsible for the inadequate drainage in this region.

(Key words: Sub-basin, Flat plains, Waterlogged, Drainage of excess water, Sluice gate, Yield)



J. Indian Soc. Coastal agric. Res., 29(1), 68-72, 2011

Ecological Threats of  the Coastal Region, Adaptation Strategies for

Mitigation and Management of  Coastal Forestry

S. G. BHAVE, V. K. PATIL and S. S. NARKHEDE

College of Forestry, DBSKKV, Dapoli

Dist. Ratnagiri, Maharashtra

As per latest forest cover estimates by Forest Survey of India, 36 per cent of the forest cover of
India is borne by the nine coastal states. It averages 25 per cent of the geographical area of
each state. However, it is as low as 7.46 per cent in Gujarat and as high as 58.10 per cent in
Goa. The western coastal region also adjoins the famous biodiversity hotspot of Western Ghats.
The variable topography of the coastal region supports a vast diversity of forest types including
mangroves and a myriad of life forms. These are the regions where interplay of agriculture and
fisheries takes place with forestry. Thus, the management of coastal forestry is important in
development of these regions. Despite being one of the richest in forest resources, coastal
regions have suffered from a number of ecological threats. Indiscriminate deforestation and
degradation of forests has been a bane just as in the entire tropical world. The natural topography
has also favored the destructive elements of erosion. Natural disasters like Tsunami have dealt

severe blows to the mangrove ecosystems. It is necessary to stand up against these threats

and come up with adaptive strategies to efficiently mange coastal forestry. Solutions appear in

selection of appropriate species for plantation programmes, tree improvement programmes to

improve the productivity of plantations, stringent legal action against unsustainable exploitation

and incentives for sustainable forest management. We present an overview of available adaptive

strategies through a review of important research findings.

(Key words: Coastal region, Deforestation, Plantation, Sustainable forest management)
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A study was conducted with thirty very early genotypes under two culture systems viz., direct
wet seeding and transplanting to understand the influence of culture systems on the genetic
parameters. The characters, grain yield per hill, grains per panicle, dry matter production and
panicle weight exhibited high genetic variability in conjunction with high heritability and genetic
advance in both the systems. But the characters, days to maturity, panicle length, spikelet
fertility and harvest index showed fluctuating values for the above parameters among the two
culture systems. Based on strength of genotypic correlation and magnitude of direct effect, it
was suggested that dry matter production and harvest index are the selection indices for yield
improvement in direct seeded rice, whereas dry matter production alone needs to be considered
as selection parameter for transplanted rice. The methods of cultivation greatly influenced the

direction and magnitude of correlations of the other characters in the study. Separate breeding

programme are required for each culture system.

(Key words: Rice, Very early, Culture systems, Variability, Correlation, Path analysis)
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Genetic Engineering for Salt Tolerance
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Breeding efforts using salt-tolerant relatives of crop plants has had only limited success,
although the mapping of quantitative trait loci (QTL) in tomato and rice. Methods such as somatic
hybridisation hold promise as a combination of conventional breeding and a molecular approach.
The availability of genome sequence information and the utility of yeast as a model system for
functional testing have made the identification of desirable genes much faster.  Attempts to
improve the salt tolerance of crops through conventional breeding programmes have met with
very limited success, due to the complexity of the trait: salt tolerance is complex genetically
and physiologically. Tolerance often shows the characteristics of a multigenic trait, with
quantitative trait loci (QTLs) associated with tolerance identified in barley, citrus, rice and tomato
and with ion transport under saline conditions in barley, citrus and rice.  Physiologically salt
tolerance is also complex, with halophytes and less tolerant plants showing a wide range of
adaptations. The assessment of tolerance is complicated by changes occurring during the
ontogeny of a plant and may be technically difficult under field conditions; there is evidence of

a genetically complex trait showing heterosis, dominance and additive effects.  The major

determinants of yield vary with the environmental conditions and quantitative traits typically

exhibit a large environment x genotype interaction.

(Key words:  Genetic engineering, Salt tolerace, Adaptation)
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Per se Performance of  Lines, Testers and Hybrids for Yield and

Yield Contributing Characters in Tomato

K.J. GAIKWAD, S.G. BHAVE, S. S. SAWANT and S.V. SAWRDEKAR
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The crossing programme between five lines and five testers was carried out to obtain 25 hybrids
by line x tester design. Thirty entries was evaluated for their per se performance for eighteen
characters. The evaluation of performance of the lines, testers F1 hybrids and F2’s revealed
that, there was a wide range of variation among the lines, tester, F1 hybrids and F2’s for various
characters which indicated that a wide scope for making selection. The hybrids TH-2312 x Hawaii
7998, DPL-T-14 x BT-105, H-62 x Sonali, DPL-T-14 x Sonali and H-63 x DPL-T-4 had good per se

performance, high heterosis and high sca effects having potential to develop superior hybrids.
The hybrids, DPL-T-14 x Arka Alok and DPL-T-14 x BT-105 had bacterial wilt resistance and
increased fruit yield which can be used as a superior bacterial wilt resistant hybrids. Maximum
fruit weight was recorded by hybrids DPL-T-14 x BT-105 followed by DPL-T-14 x Sonali and TH-
2312 x BT-105. For early duration the cross DPL-T-14 x DPL-T-4 should need to be exploited.
Quality characters, vitamin C content and highest TSS was observed in high yielding hybrid H-

62 x Sonali (5.00 o Brix). H-63 x Arka Alok, DPL-T-14 x DPL-T-4 and DPL-T-14 x Arka Alok were

the promising F2’s need to be further evaluated for developing superior purelines.

(Key words: Tomato, Per se performance, Line and Tester)
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Agricultural Marketing Efficiency of  Major Vegetables Crops in

Coastal Districts of  West Bengal – Current Status and Way Forward
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Functioning of efficient marketing system is essential to increase the area under vegetables
and to ensure remunerative prices to the primary producers’ particularly perishable commodities
like, vegetables. The study was undertaken to analyse the prevailing marketing systems in
coastal districts of West Bengal, covering three major vegetables grown in the coastal areas,
such as brinjal, bhindi and tomato. Marketing efficiency parameters such as producers’ price
on consumer rupee and Acharaya’s modified method and marketing costs marketing margins
have been estimated based on the primary information collected from sample farmers and
traders. The producers’ prices on consumer rupee were estimated to be 44 % under marketing
of brinjal followed by bhindi (37%) and tomato (26%). Total marketing cost was estimated to be
hovering around 20% and the total marketing margin was in the range of 34-45 % under the
specified commodities. In general it was observed, whole agricultural marketing system is

operating under a vicious cycle like – large no of small producer are producing low marketable

surplus which is resulting in low bargaining power and low profit. Then these commodities

passes to a large no of small traders who are handling these produce in a small-scale, subjected

to high degree of post harvest losses and ultimately the whole marketing system operating in a

non-commercial venture. Because of this low volume of operation both farmers or traders tries

to dispose off his entire produce in quickest possible time as either they cannot afford to store

the produce (if storage facility is available) or mostly the storage facility is not available. To

increase the marketing efficiency of the vegetables, it has been suggested to increase the volume

of handling through organized retail chain to make the business more commercialized. This
increased volume of trading also likely to offer more stabilized price at the market and benefiting

both consumers and producers.

(Key words: Marketing efficiency, Vegetables, Coastal agriculture)
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Characteristic Features of  Garole Sheep with

Special Emphasis on Worm Infestations
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Garole sheep is reputed for multiple births and this hardy breed can thrive well in the coastal
agro-climatic zone of Sundarban. They are also habituated with knee-deep grazing in water
logging area with high disease resistance property. Randomly selected 250 numbers of
respondents from five different blocks of Sundarban have been studied with the help of
administering structured interview schedule which revealed that the coat colour of this breed
is mostly creamy white and often black patches are seen in the face, belly and leg also.
Distribution of the breed according to their ear size viz. rudimentary (1 to 3 cm), medium (4 to
8 cm) and long (more than 8 cm) are 16.94%, 62.81% and 20.25% respectively in ram and 11.99%,
47.08% and 40.94% respectively in case of ewe. The study also revealed that they attained 10-
13 kg body weight within a year. Single, twin, triplet and quadruplet birth are estimated as
37.67%, 46.82%, 14.57% and 0.93% respectively. The age of puberty is noticed within 7-24 months
of age and the length of gestation period ranges from 145-160 days. The post partum oestrus

generally occurs within 60-180 days and the birth weight of the lamb varies from 0.9 –1.5 kg.

Three hundred faecal samples were collected from five different blocks and tested for worm

infestation. The observation revealed that 87.33% samples were positive for worm infestation.

Mixed types of infection were found among the animals. Faecal sample examination revealed

that 68.66%, 51.66%, 14.00%, 10.66% and 56.33% were positive for Amphistome, Strongyle,

Strongyloides, Trichuris and Coccidia Oocyst respectively. No faecal sample with Fasciola

infection was found.

(Key words: Garole, Litter size, Reproductive performance, Worm infestation)


