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1. INTRODUCTION

Rice is the staple food of more than half of the world’s population and
almost 70 per cent of the world’s poor residing in Asia (Diouf, 2003). The food
grain production in India during 2011-2012 reached an all-time high of 259.32
million tonnes and the production of paddy during the year was 104.3 million
tonnes accounting for about 29 per cent of the global production (GOI, 2012-13).
Despite these achievements, the productivity of rice in India is comparatively low
and ought to be raised for making the production sufficient to meet the needs of
the growing population. With limited scope for expansion in area, productivity
enhancement needs to be the major approach for rice which is the choicest crop of
millions of farmers not only for their livelihood security but also for meeting the
food security needs at the household level. Although the growth in yield of wheat
and rice in major growing states of India has been slowing down, the actual yields
are far below the agro-ecologically attainable yields, which suggest that there are
still considerably bridgeable yield gaps in India (FAQ, 2003).

Rice is the most important food crop of Kerala accounting for about 10
per cent of the net area sown and almost 100 per cent of production of cereals in
the state. But paddy cultivation has witnessed a. steady decline since 1980, from
8.02 lakh hectares in 1980-81 to 2.08 lakh hectares in 2011-2012. The production
also showed a decreasing trend from 12.72 lakh tonnes to 5.68 lakh tonnes in the
same period and the state is producing only about 12 per cent of its requirement
(GOK, 2012). The approaches to bridge the gap of demand for rice to current
level of production could be by the expansion of rice area (horizontal expansion),
increase of yield (vertical expansion), yield gap bridging and reduction of yield
losses (Chaudary, 2000). At present, rice occupies only the third position in area
among the agricultural crops of Kerala and is far behind tapioca and rubber. The
deficit in production is widening due to reduction in area at an alarming rate
which could be attributed to large scale conversion of paddy fields for raising

other crops and residential purposes. In addition to this, the scarcity of labour and



the concomitant rise in wages have increased the cost of production which are

weaning away farmers from rice cultivation (Leenakumari, 201 ).

One fifth of the area in Kerala state is categorised as wetland which is
characterised by soils that remain water logged or submerged under water for
whole or part of the year. There are about 217 wetland areas in Kerala which
include the unique ecosystems like marshy and water logged areas, vast areas of
paddy cultivation associated with backwaters, and lakes (Vanaja, 2013). Kaipad,
like the Pokkali tract of south Kerala, is a saline prone, naturally organic rice
production tract of north Kerala. Kaipad farming was evolved in a wetland
ecosystem which consists of marshes, swamps, ponds and paddy fields and the
Kaipad fields extend in Kozhikode, Kannur and Kasargode districts. The area is
swampy and waterlogged, experiencing salinity during summer owing to nearness
to sea and floods during monsoons. Normally, a single crop of rice is possible
during monsoon, when salinity of the soil is comparatively low and the cultivation
starts in April and ends by October. After paddy harvest, Kaipad fields are used
for prawn filtration. The seedlings survive in waterlogged conditions by growing
up to a height of about two metres. But as they mature, they bend over and
collapse with only the panicles standing upright. While harvesting, only the
panicles are cut and the rest of the stalks are left to decay in the water, which
become feed for the prawns. The waterlogged condition of this region throughout
the year facilitates the easy degradation of dead remains of plants and animals

(Vanaja et al., 2009; Jayan and Sathyanathan, 2010).

Even though there were about 2,500 ha of Kaipad paddy fields in Kannur
district, large tracts of Kaipad fields suitable for traditional paddy and shrimp
cultivation are left fallow for the past few years. Cultivation has declined owing to
high wage cost and scarcity of labour including the family labour. Since the area
is marshy and saline prone, the cultivation practices from land preparation to
harvest are cumbersome and risky, which require skilled labourers. Taking into
consideration the productivity of the traditional cultivars, it is extremely difficult

to sustain the cultivation given the high cost of labour. There are also problems



associated with management of labour in terms of timely availability, supervision
and the related aspects. Since the area is swampy, complete mechanization of
operations is not possible and hence the only alternative to sustain Kaipad
cultivation is to increase the production and thereby the income, for which
productivity enhancement is inevitable. The traditional cultivars are characterised
by susceptibility to lodging because of poor culm strength and excessive culm

height, poor grain quality like awn on grains and heavy shattering of grains.

Bunds were constructed in Kaipad as a water control measure for
dewatering the fields in the 20" century and this led to the developmen’; of
prawn/fish culture as an important activity in Kaipad lands. As the prawns had no
local market then, it was only a source of supplementary food for farmers. With
the development of export market for prawns, commercial shrimp filtration
become lucrative and more actors like the fish harvesters cum traders came to
play and the cultivators are now more attracted towards shrimp filtration rather
than rice cultivation (Nair et al., 2002).Thus, increase in the spatial extent of the
modern shrimp farms is exerting considerable stress on the wetlands as evident
from deteriorating physico-chemical characteristics and water quality.
Construction of ponds and reclamation of wetlands for establishing modern farms
have not only encroached into the common property resources but have brought
changes in sustainable land use pattern (Jayan and Sathyanathan 2010). The
factors like shift from the ecologically fragile rice fish farming to semi-intensive
fish farming and spread of mangroves have been exerting pressure on the Kaipad

ecosystem, affecting the livelihood of the farmers.

Though the income from prawn culture has compensated for the loss in
Kaipad paddy farming to a limited extent, some of the cultivators are keeping
their land fallow, thereby causing the spread of mangroves. As in many other
parts of the world, the mangrove ecosystem has diminished in its extent
_drastically and has acquired a threatened status in Kerala (Basha, 1991). Also the
Kerala Forest Department apparently has a prospective plan to buy out the

potential lands along estuaries and initiate mangrove afforestation. Thus, there is a



pronounced resource conflict rather a paired paradox whether to conserve the

mangroves or Kaipad paddy tracts.

High Yielding Varieties of rice viz., Ezhome-1 and Ezhome-2 suitable for
Kaipad tracts of north Kerala were released by KAU in 2010.The average yield of
‘Ezhome-1’ and ‘Ezhome-2’ is 3.5 tonnes per hectare and 3.2 tonnes per hectare
respectively, which is 70 per cent and 60 per cent more than that of local cultivars.
These varieties differ in duration, and are having distinct morphological,
qualitative traits, different mode of salinity tolerance mechanisms, and impart
varietal diversity to the unique ecosystem of Kaipad. The newly developed rice
cultures have all the favourable characters like tolerance to salinity, non-lodging,
intermediate plant type, high yield, acceptable grain qualities, and resistance to all
kinds of pests and diseases in natural Kaipad field condition. These cultures can
tolerate flooded condition even immediately after sprouting and at early seedling
stages. As major part of the experiment was conducted in the farmers’ field with
the participation of farmers in the selection programme, they have been convinced
about the yield potential and suitability of the new cultures for the saline and

flooded conditions of Kaipad (Vanaja et al., 2009).

Further, efforts were also made by KAU to rejuvenate the Kaipad areas
and a project under the Rashtriya Krishi Vikas Yojana (RKVY) titled
‘Comprehensive development of Kaipad rice tracts’ was one among such
initiatives. In a pioneering effort, in line with the objectives of the project, a
society named ‘Malabar Kaipad Farmers’ Society’ (MKFS) was formed and
registered in July 2010. The objective of the society was to increase the area under
rice cultivation in the Kaipad tracts and improvement of procurement, processing,
and marketing of Kaipad rice. The society was instrumental in forwarding a
proposal for Geographical Indication (GI) registration and Kaipad rice is now
registered in the Geographical Indications Registry (GIR) of the Government of
India. The GI tag improves the market prospects of the rice variety and earns
commercial benefits for farmers by enhancing its authenticity. The society now

has plans to market Kaipad rice as a brand after getting the GI tag. This will also



have implications on the marketability of Kaipad rice, especially when there is

increasing demand for organic rice across the world.

Lack of availability of labourers, especially skilled labourers and high
wage rate prevent the paddy growers from adopting timely crop management
practices. The Food Security Army (FSA) was another initiative of the above
mentioned project to equip the Malabar Kaipad Farmers' Society. It is a reserve
army of well-equipped agricultural labourers whose objective is to ensure food
security, with a special focus on Kaipad farming in the district. The FSA had been
formed in Ezhome, Pattuvam, Kannapuram and Cherukunnu grama panchayats of
Kannur district having large extent of Kaipad fields. In order to promote Kaipad
farming, Department of Agriculture has trained 80 members of the food security
army in four panchayats of the district with 20 members from each panchayat.
The FSA was formed for meeting the shortage of well-equipped and trained work
force for doing farm work. The FSA has been planned to secure work throughout
the year and for this the members are equipped with different training
programmes on agricultural and allied activities, agricultural mechanisation,
planting material production and agro-processing activities. Meanwhile, in an yet
another initiative to revive. the Kaipad system, the Department of- Fisheries has
also initiated a pilot project for restoration of Kaipad fields to the system of
rotational rice and shrimp farming through the Agency for Aquaculture

Development.

In spite of all the above initiatives, the farmers in Kaipad tracts face
various constraints such as labour scarcity, high cost of production, low market
price, fragmentation of holdings, lack of mechanisation, non- availability of seeds
of improved varieties, crop loss due to lack of proper drainage facilities and
deficient paddy procurement programmes. Even though the production system is
naturally organic and the rice produced in Kaipad tracts is exclusively organic, the
farmers are not getting any premium price for their produce because it is being
marketed at the same price as that of inorganically produced rice. This assumes .

considerable significance in the state of Kerala, which has an organic farming



policy. These issues need to be addressed for ensuring a sustainable development

of Kaipad farming.

With the above background, the present study aimed at estimating the
economics of cultivation of Kaipad paddy in a comparative framework with
traditional and HYV Kaipad varieties under scenarios like ‘with shrimp in
sequence’ and ‘without shrimp in sequence’. The study identified the yield gaps
and the factors contributing to yield gap. The study also identified the existing
marketing channels and the price spread in each of the channels. The above
analyses along with the study of constraints have helped in tracing the reasons for
reduced profitability of rice cultivation in Kaipad tracts. The findings of the study
could provide insights into the reasons behind declining Kaipad area which in turn
could form the basis for policy recommendations for increasing paddy production

in the district.
The specific objectives of the study are

1) To work out the costs and returns of cultivation of Kaipad paddy.

2) To estimate the magnitude of yield gap and the factors contributing to

- yield gap.

3) To identify the marketing channels and price spread in the identified
channels.

4) To identify the constraints in production and marketing of Kaipad paddy.

5) To document the cultural practices of Kaipad paddy cultivation.
Limitations of the study

The study has been conducted over a limited peried of time in a limited
area and hence the results need to be carefully applied in other situations. The
results of the study are based on farm level data collected from faﬁners through
pretested interview schedules. Farmers of the area were not maintaining any field
book. So the data was collected from their memory and could suffer from recall
bias. However, data was cross checked to minirﬁize the errors and

misconceptions.



Plan of thesis

The thesis is divided into five sections. The first chapter contains a brief
introduction of the topic wherein the background of the research problem,
objectives, scope and limitations of the study are discussed. The second chapter
reviews previous studies in related areas of the proposed study. The third chapter
describes the study area and methodology followed in the study. Results are
discussed in the fourth chapter and a summary of the study is presented in the fifth

chapter followed by references, abstract and appendices.
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2. REVIEW OF LITERATURE

Review of past literature helps to identify the important methodelogies
that have been used by other researchers and also the findings from related
studies. In this chapter, important past studies relevant to the present study have
been reviewed and discussed. The reviews are arranged under the following

headings.

2.1. Rice-fish sequential farming systems

2.2. Economics of rice cultivation

2.3. Economics of integrated farming systems
2.4. Factors affecting yield gap

2.5. Marketing channels and price spread

2.6. Constraints in production and marketing of paddy

2.1. Rice-fish sequential farming systems

Based on his study on the sustainability and eco-friendly aspects of rice-
fish rotational farming, Panicker (2002) opined that rice-fish rotational farming
was economically feasible in the Kﬁttanad region of Kottayam district. The study
concluded that the returns from both fish farming and the subsequent rice crop
could be substantially high due to complementary effects of organic recycling of
resources and hence, the technology was commercially attractive and ecologically

viable.

Sreedharan (2005) reported that Kaipad is a saline-prone naturally organic
rice production tract of North Kerala where, rice cultivation and aquaculture are
practiced together in coastal brackish-water marshes which are rich in organic
matter. The average yield in Kaipad when the rains were favourable, according to
him was about 1125 Kg per hectare. There were about 2500 hectares of Kaipad
lands ten years ago. With the advent of prawn farming, shrubs began to grow and
birds inhabited the area making farming non-profitable and the area has been

restricted to 600 hectare.
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Nambiar and Raveendran (2009) based on their study in the coastal belt of
Kerala tried to unveil the fertility factors of the coastal paddy fields. A total of 32
species of filamentous marine fungi comprising of 20 Ascomycota, two
Basidiomycota and 10 Mitosporic fungi were isolated from these fields and hence,
the costal paddy fields were found to be ideal environment for the growth and
reproduction of marine fungi. The fertility of the costal paddy fields was thus
attributed to the capacity of marine fungi to degrade. Though the problem of rice
shortage in Kerala could be solved to a certain extend by proper utilisation of

these fertile areas, there were serious anthropogenic threats to these paddy fields.
2.2 Economics of rice cultivation

Vishnudas and Lukka (2000) analysed the prices, costs, returns and
productivity for 23 crops including seven cereals including paddy, five pulses,
seven oilseeds and some commercial crops covered under the price support policy
in India. Based on the study, it was found that labour was the largest single factor
used in the production of these crops. It was reported that in the total cost of
production, the share of human labour varied from 56 per cent in case of coconut

to 18 per cent for wheat, while for paddy it was around 35 per cent.

Thomas (2002) conducted a study to identify the problems and prospects
of paddy cultivation in Kuttanad region. It was found that the costs for material
inputs and human labour together accounted for about 83 per cent of the total paid
out costs for paddy cultivation. It was concluded that the rapid increase in cost of
cultivation along with relatively low growth rates in farm prices of paddy, in the
absence of improvement in farm technology, have adversely affected the

profitability of the crop.

Suresh and Reddy (2006) examined the resource-use efficiency of paddy
cultivation in the Peechi command area of Thrissur district in Kerala state by

studying the resource productivity and allocative as well as technical efficiencies.
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The cost of cultivation of paddy in the command area was estimated as Rs.21603
per hectare with a BC ratio of 1.34. The elasticity coeflicients for chemical
fertilizers, farmyard manure and human labour were significant as well as positive
and the marginal returns per rupee increase for these inputs would be Rs.2.83,

Rs.1.57 and Rs.1.17, respectively.

Rubinos et al., (2007) made a comparative analysis of the economics of
organic and conventional lowland rice farming in Magsaysay using production
functions and analysis of costs and returns. The production function analysis
showed that even though the yield of conventional rice farms was 23 per cent
higher than the organic farms, its high input costs and lower farm gate prices
lowered the net returns. Though the difference was not significant, the returns
above total costs in organic farming was found to be higher than that of

conventional rice farming.

Fatoba er al., (2009) worked out the economics of wetland rice prot_:lucﬁon
in Guinea Savannah of Nigeria by examining the costs and returns and estimating
the technical efficiency using the Maximum Likelihood Estimation (MLE)
procedure. The results revealed that the farm households complied at 47 per cent
level with the technology, with a yield gap of 69 per cent and a positive gross
margin. The study showed the presence of increasing returns to scale for the
production technology and the estimated parameters of labour, fertilizer, farm size
and level of compliance had the expected positive signs. Even though the existing
level of compliance with recommended production package could provide the
producer households positive gross margin, they were yet to attain their potential

yields.

Nirmala and Muthuraman (2009) conducted a study on the economics and
constraints for rice cultivation in Kaithal district of Haryana. The study covered
four villages and the total cost of rice production was estimated as Rs.33779 per
hectare. Machine labour and human labour accounted for the major share in total
variable cost incurred in the cultivation of rice, Average yield was 4.99 tonnes per

hectare and the BC ratio was 1.27.
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Dwivedi ef al., (2011) studied the economics of basmati rice préduction in
Jammu and Kashmir and estimated the per hectare cost of cultivation in small,
medium, large and all farms as Rs.20914, Rs.20960, Rs.18824 and Rs.20233
respectively. The net income per hectare earned was found to be Rs.32450, Rs.
29888, Rs.29506 and Rs.30608 for small, medium, large and all farms

respectively.

Manikandan (2011) attempted a study on the impact of NREGS on the
labour market with special reference to wage rate and productivity of rice in
Kasaragod district of Kerala. Results of the study showed that since the inception
of NREGA, the wage rates of labourers for rice cultivation, especially that of
women unskilled labourers, have increased while the rice productivity has
stagnated at 2100 Kg per hectare. He suggested that works related to the

improvement in productivity of rice must get the first priority under NREGA.

Srinivasan (2012) studied the economics of paddy cultivation in Kole
lands of Kerala and estimated the cost of cultivation per hectare as Rs.45558. The
cost incurred by marginal farmers was Rs.46503 per hectare whereas it was only
Rs.27983 for small holder cultivators, indicating that the small holder cultivators
incurred significantly lesser costs. Among the various categories of input-wise
costs, labour costs formed the single largest component and accounted for about
65 per cent of total cost while the costs incurred on other inputs varied from 3 to 8

per cent.

Narayanamoorthy (2013) analysed the profitability of paddy cultivation in
Andhra Pradesh using the data on cost of cultivation from the CACP reports. Out of the
seven time points taken for analysis in the study, it was found that the farmers were
able to make some margin of profit only at two time points and in the remaining time
points, the cost C2 was found to be higher than value of the crop output. Even at the
two time points when profits were realised, the profit was very low and it varied from

Rs.63 to Rs.1532 per hectare
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2.3. Economics of integrated farming systems

Joseph et al., (1990) conducted an investigation on the extent of resource
use and economics of rice cultivation in the Kuttanad tract of Kerala. The use of
human labour in rice cultivation per season was found to be 129 man days per
hectare out of which the family labour contributed only 10 per cent. The
operation-wise break-up of the costs showed that the expenditure on preparatory
cultivation, gap filling, weed control and application of fertilizers were accounting
for about 58 per cent of the total cost. Human labour was found to be the single
largest input based on the cost incurred, accounting for about 50 per cent of the

total cost.

A Study conducted by Padmakumar et al, (1990) at the Regional
Agricultural Research Station, Kumarakom indicated that in addition to rice
production averaging three tonnes per hectare, fish yield ranging from 600 to
1000 kg per hectare could be obtained by simultaneous farming of rice and fish.
As compared to the practice of simultaneous farming which requires several
modifications to the rice fields to protect the fish from the inherent risk of
pesticide applications, rotational farming of rice and fish was found to be more

advantageous as it permitted better management practices for both rice and fish.

A report on status of rice-fish farming in India by Ghosh (1992) indicated
that India has rice fish farms covering two million hectares, which is the largest
reported area of rice-fish culture for any country. He reported that besides better
land use, rice-fish culture is lucrative and economises investment on cost of crops.
According to him, in Pokkali system where dikes and other earth works already existed,
the capital cost for integration is quite low (US$ 5333/16 ha) and an annual investment

of USS 7500 gives a net margin of USS$ 2175 with a payback period of one year.

Baruah et al., {2000) conducted a study on the feasibility of rice-fish system in

Jorhat district of Assam and reported that the average fish yield from rice-fish
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system was 55.12 kg per 0.11 hectare for a period of four months with an
additional increase of about 17.65 per cent in rice production. The study suggested
the need for encouraging the adoption of integrated rice-fish system for increasing

the profitability of rice based farming systems.

Mathew (2001) conducted a study on the economics of rice fish farming
system based on a random sample of 200 farmers, 100 each from traditional rice
monocropping and rice integrated with fish in Kuttanad. It was found that the cost
of cultivation of rice reduced by 29 per cent in rice integrated with fish, of which,
reduction in labour cost alone accounted for 20 per cent. Compared to
monocropping of rice, the cost of production of rice per quintal through integrated

farming system with fish also exhibited a reduction of 34 per cent.

Nair et al.,, (2002) attempted a study on the rice-fish farming in wetlands of
northern Kerala. They reported that cultivation of an acre of Kaipad rice incurred a
labour cost of Rs.6384 {that includes paid out costs and imputed cost of family labour),
with the expenditure on male labour accounting for about 55  per cent of total labour
cost. The cost of cultivation per acre of rice in Kaipad was Rs.6713 and it was noted that

95 per cent of the cost was incurred for labour.

Panicker {2002} conducted a study on the ecological aspects and the microbial
activity of rice-fish rotational farming system in the wetlands of Kuttanad, Kerala and
reported that this system is a sustainable mode of agricultural practice suitable for the
agro-ecosystem of Kuttanad, because it reduced pollution due to the use of pesticides
and chemical fertilizers, as they were not required in this farming model. The control of
weeds and pests were possible by the activity of fishes and fertilizers were also not
required for paddy cultivation as the soil after fish culturing became highly fertile and
free from weeds and larvae of pests, resulting in high vield of rice crop. Citing the
example of rice-fish rotational farming system in Kuttanad, he also opined that the
conversion of paddy fields for other purposes could be prevented by this system

as the rice cultivation sequentially with aquaculture brings higher yield.
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Goswani (2004) attempted a study on the economic viability of rice-fish
culture practiced by the farmers of Assam using Cobb-Douglas production
function and reported that a total operational cost of Rs.6441 per hectare was
incurred for fish farming and paddy cultivation while, a net profit of Rs.7889 and
a rate of return of 28.52 per cent were obtained from rice-fish culture. The study
indicated that the rice fish culture is a viable, environment friendly, low cost, low
risk additional economic activity with multiple economic benefits including

increased income and greater availability of fish to rural farming community.

Dwiana and Mendoza (2006) studied the productivity, profitability and
efficiency of rice monoculture and rice-fish culture systems on a comparative framework
in Indonesia and found that when compared with rice monoculture, the gross revenue
from rice-fish systems was higher by 42 per cent. Rice-fish systems incurred 77 per cent
and 79 per cent more expenditure than rice monoculture on total costs and cash costs
respectively. Because of the revenue from fish, the net revenue increased by 66 per
cent and 47 per cent respectively when the total and cash costs were subtracted
and the net revenue in rice-fish rotation was 2.43 times more than rice

monoculture.

2.4. Factors affecting yield gap

Chaudary (2000) identified the existence of sizable yield gaps between
attainable and actual farm level yields across ecologies, regions within ecologies
and crop seasons in all rice growing countries in the Asia-Pacific region. He
observed that the yield gap ranges from 10 to 60 per cent between attainable and
economically exploitable yields depending on the ecosystem and countries. The
highest yield gaps were found in adverse rice production environments including

the rainfed and flood-prone areas.

Gaddi ef al., (2002) undertook a study with the objectives of estimating the

magnitude and sources of yield gap and constraints responsible for yield gap in
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cotton, based on primary data collected from 80 farmers of Dharwad and Bellary
districts in Karnataka. The results showed that in the study area, the yield gap I
was higher than yield gap II and the total yield gap was 1526.30 Kg/ha. The
differences in technique of production or cultural practices between the farmers’
fields and demonstration plots, was the major contributor to the yield gap. The
major constraint identified was non-availability of labour during weeding and

peak seasons,

Balasubramani (2005) conducted a study on the yield gap of paddy in the
Erode district of Tamil Nadu for the variety ADT-39, which had the maximum
acreage in the study area during samba season. The results revealed that yield gap
was prevalent among various categories of farmers and it varied from 19.10
per cent to 34.33 per cent. The yield gap analysis revealed that a maximum gap of
34.33 per cent was found among marginal farmers while 24.21 per cent gap was
noticed among big farmers. The study concluded that there existed an average
yield gap of 25.88 per cent when all the sample farmers were considered together.
According to him, the biophysical, socio-economic, management, institutional and
policy factors were responsible for yield and profit gaps. Identification of causes
for such gaps and development of possible mitigation measures could only be
considered as the first step in reducing the yield gap. The second and equally
important step was to minimize the knowledge gap between researchers,
extension staff and farmers by developing and using viable mechanisms to
transfer new knowledge and techniques from researchers to farmers and collect

feedback to re-orient research on issues critical to farmers.

Hengsdijk and Langeveld (2009) analysed the yield gap of major crops in
the world and suggested that in more advanced economies, where crop levels
approach economically attainable yield levels, deficiencies in knowledge systems
were more important when compared to abiotic (water and nutrients) and biotic
(weeds, pests and diseases) constraints. The biotic and abiotic constraints become

more important in situations characterized by large yield gaps, suggesting that
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considerable yield gains are possible by improving access to, and availability of

water, nutrients and crop protection agents.

Job (2006) evaluated the gap between maximum feasible and actual yields
obtained by rice farmers of Alappuzha. A three stage random sampling technique
was adopted for the study and frontier production function was used to estimate
the Maximum feasible yield (MFY) and yield gap. The yield gap of rice in
Alappuzha was estimated as 1588 Kg per hectare with an MFY of 5447 Kg per
hectare and actual yield of 3859 Kg per hectare which indicated the existence of

constraints in raising the farm-level productivity.

Lekshmi er al., (2006) conducted yield gap analysis of rice in Tamil Nadu
by analysing 17 factors, which were perceived by farmers as contributing to the
yield gap using ﬁlultiple regression analysis. Out of the factors studied, high cost
of agricultural inputs, non-availability of HYV certified seeds and pest incidence
had positive and significant influence on the yield gap. It was also found that low
fertility of soil, non-availability of human labour during peak season of planting,
lack of proper supply of electricity to oil engines and micro nutrient deficiency in

soil had negative influence on the yield gap of paddy.

Lobel and Cassman (2009) reported wide range of yield gaps for rice
around the world ranging from 20 per cent to 80 per cent of yield potential. They
pointed out that raising average yields above 80 per cent of yield potential was
possible only with technologies which either substantially reduces the
uncertainties faced by farmers in assessing soil and climatic conditions or that

which dynamically respond to changes in these conditions.

Akintayo (2010) studied the determinants of yield gap of lowland rice
production in north-central Nigeria by analysing the difference between the

potential and actual yield. The study employed a multi-stage sampling technique
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with a sample of 144 rice farmers. The results indicated that factors which
contribute to the reduction in the magnitude of rice yield gap include increase in
the frequency of contacts between farmers and extension workers, increase in

fertilizer use per hectare and higher intensity of tractor use.

A study conducted by Ofori er al, (2010) on the yield gap of rice
production in Ghana based on FAQO vyield gap determinants (technical,
biophysical, socio-economic and policy) from the perspective of major
stakcholders viz., farmers, researchers and project management, identified the
main constraints to yield as poor access to credit, low market price, inadequate
market access, low know-how in cropping techniques and poor extension and
research support which were all policy related. The other constraints identified.
were poor water application, high incidence of pest, low soil fertility, unreliable
water supply for all year round farming, untimely availability of inputs and

services, inadequate machinery for land preparation and low seed quality.

Boling ef al, (2011) conducted a study on the yield gap and effect of
nitrogen and water on jasmine rice in north-east Thailand. It was identified that in
farmers fields there was a consistently large yield gap due to nitrogen deficiency.
The nutrients levels in the field suggested that there was considerable scope for
increasing yields through site specific and time specific nutrient management. The
yield gap attributable to water was low because of hi-gh‘rainfall and shallow

ground water levels.

Rao (2011) made a comparative economic analysis of the economics and

" sustainability of System of Rice Intensification (SRI) and traditional methods of
paddy cultivation in north coastal zone of Andhra Pradesh for 2008-09 by
employing vield gap analysis and reported 31 per cent yield difference between
SRI and traditional methods, in which cultural practices showed an effect of 20.15

per cent followed by the effect of input use (10.85 per cent).
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Ittersuma ef al., (2012) conducted a review on the analysis of yield gap
with a focus on the local-to-global relevance of outcomes. They reported that crop
production capacity can be evaluated by estimating the potential yield and water-
limited yield levels as benchmarks for crop production under, irrigated and rainfed
conditions respectively. The differences between the theoretical yield levels and
actual farmers’ yields defined the yield gaps and precise spatially explicit
knowledge about these yield gaps was essential to guide sustainable

intensification of agriculture.

2.5. Marketing channels and price spread

Marothia er al., (2007) attempted a study on the economics and marketing
of aromatic rice in Chhattisgarh and the results revealed that a large proportion of
the produce was retained for home consumption and seeds while, the remaining
produce were marketed through two primary marketing channels. The producer’s
share in consumer’s rupee in channel-I was approximately 62 per cent, whereas in
channel-1II, it could not be worked out due to the non-traceability of the produce
beyond rice mills. Susceptibility to pests and diseases, low productivity, non-
availability of quality seeds, low price, small number of powerful and well-
connected buyers and non-responsive attitude of regulated markets ‘towards
aromatic rice were identified as the major constraints for the farmers. Financial
constraints and movement-restrictions on aromatic rice across states were the

important constraints for the rice millers.

Mahesh et al,, (2011) in their study on innovative payment options in
agricultural marketing reported that limited access to market information, low
literacy level among farmers and multiple channels of distribution were
detrimental to both farmers and consumers. Farmers in turn, at the end of the
transaction also do not get correct payment for their produce and there were also
illegal deductions, unauthorized commission charges, delayed payment as well as

payments in long term instalments even running up to next season, and
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unauthorised deductions in the weight of the produce while making payments to
farmers. The article proposed an e-tendering model with online mode of payment
that would help the farmers in receiving full and prompt payment for their

produce.

A study was conducted by Rangasamy (2011) to understand the various
aspects of investment in agricultural marketing, market related infrastructure and
agricultural marketing system in the absence of APMC act in Kerala. Respondents
of the study included marketing department officials, farmers, traders,
entrepreneurs, bankers, self-help groups, co-operatives, exporters, retail traders,
processing units, self-help groups of VFPCK markets, public sector organizations
1i‘ke HORTICORP and state government department officials from Idukki,
Cochin, Kozhikode and Wayanad. The study reported that processing and value
addition were highly influencing agricultural marketing infrastructure investment
in Kerala. The reasons for low investment in agricultural marketing infrastructure
in Kerala include lack of APMC act, reduced exports, lack of public-private
partnership, less public sector investment and other factors like lack of regulatory
environment for agricultural markets, lack of availability of state government
subsidy schemes, ineffective state.government policies, less involvement in
marketing by farmers and increased involvement by traders, poor management of
local self-government markets, less market development activities, lack of
awareness about central government subsidy, strong trade unionism and labour

problems

Tuong (2011) analysed the marketing of rice in the Mekong delta of
Vietnam. The- marketing channels identified were (i) Producers — Assemblers —
Millers — Polishers — Wholesalers — Retailers — Consumers, (if) Producers —
Assemblers/Millers/Polishers — Wholesalers — Retailers — Consumers,
(iii) Producers — Millers/ Polishers — Wholesalers — Retailers — Consumers. He
reported that price spread of normal rice in the first and second channels indicated

that the producers -who sold their produce could realize 43.26 per cent of the
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consumer’s price. The rest 56.74 per cent was shared by other market
functionaries. In channel III, producer’s share of the consumer’s price was higher
than that in all the other channels discussed earlier and was about 48.70 per cent
of the consumer’s price. The future strategies suggested to make rice cultivation
more remunerative included establishing of wholesale markets together with
building storage and warehousing facilities with reserve capacity in each province
and procurement centres. There was a need to reduce the taxes and fees for the
traders and their business activities, which could in turn reduce the price spread

and thus benefit the rice producer.

Ramesh and Vijayan (2012) studied the marketing of paddy in Cuddalore
district of Tamil Nadu and found that 69.33 per cent of the sample farmers sold
their produce through commission agents, 21 per cent through regulated markets
and the remaining 9.67 per cent through village traders. Most of the farmers
preferred commission agents as their intermediary because of the credit facilities

offered by them when the farmers were in need.

Shrestha (2012) analysed the factors affecting retail-price spread of rice in
Nepal using the relative price