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1. INTRODUCTION

Homegardens are considered as a resource system of multiple functions and an
important wheel of vehicle for food and nutritional security, environmental and
ecological benefits, biodiversity and soil conservation, socio-cultural benefits and job
creation as well as mitigation of the impact of climate change in both developing and
under developed countries. Homegardens are recognized worldwide as an epitome of
a sustainable agroforestry system (Torquebiau, 1992; Kumar and Nair, 2004).
Homegardens constitute the prominent land use system in Kerala that addresses the
livelihood security and nutritional demands of small and marginal farmers. The
homegardens in Kerala is very often said to combine crops with livestock rearing which
ensures productivity, enhance nutritional status, augment farm income, help to reduce
dependence on inorganic chemical fertilizers and help to maintain soil health through
organic recycling (Jaslam er al., 2017). Furthermore, the biophysical aspects of home
gardens such as soil conservation effects and potential for carbon sequestration are

ecological benefits to both the farmer and to the community.

However, increasing human population, urbanization and other socio-
economical changes have resulted in the breakdown of these traditional agroforestry
systems of Kerala, accompanied by increasing economic, cultural, nutritional, and
environmental problems. Unless concerted efforts are made to improve the economic
prospects of the traditional homegardens, farmers will deter from the practice of
homegardening and shift to other profitable land use activities. In this context, suitable
interventions through an effective blend of tree/crop/animal components of demand in
an integrated farming system mode are the need of the hour for the successful
revitalization of existing homesteads. Since livestock plays a very pertinent role in
maintaining soil health and sustainability of homesteads, in addition to nutritional

benefits, revival of livestock population in homesteads needs urgent attention.
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However, scarcity of quality fodder and high cost of purchased concentrate
feeds are the major hindrance to successful livestock production in Kerala (Ajith et al.,
2012). Earlier the fodder materials available within the homesteads and from paddy
fields were sufficient to meet the feed requirements of livestock. However, the change
in cropping pattern of homesteads coupled with decline of paddy fields led to acute
shortage of fodder. Hence, to meet the high nutrient demand of high yielding crossbred
cattle, the homestead farmers had to depend entirely on expensive commercial
concentrate feeds, which drastically reduced their net returns. In this context,
cultivation of quality fodder on farm itself is highly warranted for promoting profitable

livestock production in homesteads.

Fodder trees, with their nutrient rich leaves, constitute a potential source of
quality green fodder to livestock especially during lean periods. Introducing fodder
trees in homegardens is one of the promising ways for enhancing production of protein
rich fodder on farm itself, thereby saving farmer’s expenses on purchased feeds. Morus
indica (Mulberry), Calliandra calothyrsus (Calliandra), Seshania grandiflora (Agathi),
Gliricidia sepium (Gliricidia), and Moringa oleifera (Moringa) are promising fodder
trees by virtue of their nutritive foliage, fast growing nature, ability to withstand heavy
pruning, good coppicing ability and higher biomass production (Raj et al.,2016; Joy
,2017; Sagaran, 2017). These trees have good shade tolerance and are found to be
suitable components in agroforestry systems. Since the agro-climatic requirement of
these trees suits well to that of Kerala, there is a good possibility of utilizing these trees

as nutrient rich fodder source in our state.

However, due to intensive multi-tier cropping in homesteads, the scope for
large scale tree fodder cultivation is limited. Hedgerow planting of fodder trees with
higher tree densities in the available interspaces is a possible option for enhancing
productivity from limited land area. Maintaining fodder trees as hedges also regulate

the possible competition between the component crops in homesteads and facilitate

DO



easy harvesting of fodder. In addition to fodder supply, trees also offer numerous
ecological services that help to maintain better soil properties and overall productivity of

the system.

However, in spite of vast potential, fodder tree cultivation is not popular among
farmers mainly because of the insufficient knowledge on suitable fodder trees and their
nutritive aspects, as well as on the standard management practices to derive optimal
productivity of quality forage from a limited land area. Information exists on the
performance of various tree species as fodder banks under open conditions and partially
shaded coconut gardens. On-station trials conducted in Kerala Agricultural University
revealed the productivity of 9.91 and 11.73 Mg ha™ yr! of dry fodder from Mulberry
and Calliandra fodder banks intercropped in coconut gardens of Kerala (Raj er al.,
2016; Sagaran, 2017). However, there is paucity of research on their yield and nutrient
outputs under homesteads with constraints in light and space availability. Hence, it is
important to validate this research along with some other promising fodder tree species
on farmer’s homesteads in Kerala for popularizing fodder tree cultivation. With this

background, a field study has been envisaged with the following objectives:

e To assess the forage yield and nutritive value of selected fodder tree species

under hedgerow planting in selected homegardens of Central Kerala.

e The study will also probe short term changes in soil nutrient status of selected

homegardens with tree fodder integration.
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2. Review of Literature

Homegardens constitute the prominent land use system in Kerala that addresses
the livelihood security and nutritional demands of small and marginal farmers. Despite
the multidimensional benefits this unique land use system is fading out in Kerala at
alarming pace. Since livestock plays a very pertinent role in maintaining soil health
and sustainability of homesteads, decline in livestock population owing to acute feed
shortage and consequent economic loss, is one among the reasons for deterioration of
these systems in Kerala. Introducing fodder trees in homegardens is one of the
promising ways for improving production of protein rich fodder for feeding livestock.
In this context a field study has been envisaged to assess growth, forage yield and
nutritive parameters of selected tree fodders as hedge rows under high density planting
and intensive harvest management in small, medium, and large scale homesteads of
Central Kerala. Relevant literature pertaining to the above aspects is reviewed

hereunder.
2.1 HOMEGARDENS OF KERALA - THE CURRENT SCENARIO

Homegardens or homestead cultivation in general is the cultivation around the
immediate vicinity of a house. Though numerous definitions are available, John (1997)
comprehensively defined homestead/ home garden as a functional/operative and self-
sustaining farm unit which consists of a collection of crops and multipurpose trees,
planted randomly, with or without animals, owned and primarily managed by the
dwelling farm family, with the objectives of satisfying the basic family needs (food,
fuel, timber) and producing marketable surplus for the purchase of non-producible
items. In the realm of agroforestry, homesteads and other multistrata, multispecies
associations occupy an odd place. They are the most elegant manmade, tree-crop-
animal associations, resembling a natural ecosystem and offer valuable ecosystem

functions with human interference (Kumar and Tiwari, 2017). Against a backdrop of
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reduced cultivable land availability, increasing population pressure, food crises,
climate change, and the fact that conventional intensification of agriculture has now
reached its limitations, agroforestry practices offer interesting prospects. Improving
management of such systems and ensuring their environmental, technical and social

sustainability is a major issue for research and development (Nair, 1993).

Kerala has a wide land use and cropping patterns. Among these homegarden is
a prominent traditional land use practice in Kerala. Round-the-year availability of
diverse agricultural products ensures the food and nutritional security of the family in
addition to economic benefits (Nair, 1989). Despite the manifold virtues as a promising
land use system, homegardens in Kerala are undergoing massive transformation that
wear down their inherent characteristics. Population pressure on the land and
associated fragmentation, high cost of land, alternative options of land use are potential
threats to retaining homegardens in the tropics. The multi species structure of
homegardens are shifting to cash crops-based monocultures such as rubber and
coconut, inflicting serious drain in plant diversity. The shift in farming pattern in
homesteads has seriously affected the resource base in terms of soil and water
conservation, poor drainage, massive soil erosion and associated loss of soil fertility
(Kumar and Nair, 2004; Kunhamu, 2013). Hence, the homesteads of Kerala, which
once considered the self-sustainable mini-production models is at the verge of
extinction and unless concerted efforts are made to revitalize these systems, farmers
will deter from the practice of homegardening and will shift to other profitable land use
activities. In the wake of increasing population and low per capita availability of lands,
proper management of micro-development models like homesteads is the key to

success in a populous country like India (Jaslam ef al., 2017).



2.2 LAND HOLDING SIZES AND FLORISTIC DIVERSITY OF HOMESTEADS
IN ARIMBOOR PANCHAYATH, THRISSUR

In Kerala, homestead agroforestry system forms a major land use pattern (Nair
and Sreedharan, 1986: Jose, 1992). Size of holdings of homesteads in Kerala are
generally classified as small (below 0.4 ha), medium (0.4 to 2 ha) and large (> 2.0 ha)
(Kumar et al., 1994).

Arimboor Grama Panchayat is situated in Anthikkad Block, Thrissur Taluk, in
Thrissur district. The panchayat has an area of 22.65 sq. kms. The average size of land

holdings in Thrissur district is 0.12 ha during 2010-11 (District Credit Plan, 2013).

As per the government classification the farmers are classified in to five
sections based on their land holdings (Farm Guide, 2012). They are Marginal (< 1 ha),
Small (1-2 ha), Semi medium (2-4 ha), Medium (4-10 ha), Large (> 10 ha). Households
who possess holdings above 10 hectares are classified as large farms. In Arimboor
panchayat, there are no householdings belonging to this category. In the present
situation, this class of households are found only in the plantation sector. Majority of
the land holdings fall within the size of less than 1 hectare. (Hand book of Arimboor
Grama Panchayat, 2010-2011). Hence, for effective study and analysis, the homesteads
with livestock component are classified into small with < 0.25 ha, medium with 0.25

ha -0.50 ha and large with 0.50 ha -1.0 ha (AICRPAF, 2017).

Survey conducted in 17 selected taluks of Kerala in small (below 0.4 ha),
medium (0.4 to 2 ha) and large (> 2.0 ha) holding size categories shown profound
unevenness in the number and abundance of trees (Kumar er al, 1994). Floristic
diversity was higher in the smaller homesteads. It decreased with increasing the size of
holdings. Jose (1992) calculated Simpson's diversity indexes for different homegarden
size-class categories and components. In general, tree density is higher in smaller

holdings.



Survey conducted in Arimboor panchayath revealed significant variation in the
functional diversity of varying size class of homesteads. Livestock component was
comparatively higher in medium and small homesteads than large homesteads. Among
the tree species multipurpose trees and fruit trees dominated in all the three size class
of homegardens whereas timber species was relatively less. Vegetables, spices and
medicinal plants were relatively higher in small and medium homegardens. In general
species diversity was found to be higher in small and medium homegarden when

compared to the larger one (AICRPAF, 2017).
2.3 LIVESTOCK COMPONENT IN HOMESTEADS

The rural economy and livelihood is greatly supported by the livestock sector.
According to reports, the livestock sector employs eight percent of the labour force of
India. Contribution of livestock to the national economy in terms of Gross Domestic
Product (GDP) is 4.1 percent respectively. India continues to be the largest milk
producing nation in the world. At the national level, the milk production is estimated
to be 176 million tonnes in 2017-18 (GoK, 2018). Estimates by the Planning
Commission of India indicate that the demand for milk will rise to 182 million tons by

the year 2021-22.

Among the milk producing states in the country, Kerala ranks 14", with a share
of just 1.5 per cent of the total milk production in the country. The production of milk
in Kerala has increased from 25.20 lakh MT to 25.76 lakh MT in 2017-18. However,
the per capita availability of milk in Kerala has been declining during the 12™ Five-
Year Plan period. It decreased from 202 gm per day in 2016-17 to 192 gm per day in
2017-18 (GoK, 2018). Moreover, nearly 65 per cent of the meat required is met from
animals of neighboring states. Hence, there is good scope for the development of

livestock sector in Kerala.



In Kerala as per 2003 census nearly 94 % of the livestock population is
concentrated in the rural area, 80% of the livestock farmers are marginal farmers and
agricultural farmers. Most of the cattle holdings are one cow farms. Women constitute
60% of the workers (Envis centre, 2018). The homestaeds in Kerala is very often said
to combine crops with livestock rearing which ensures productivity, nutrition and
income to the family (Salam er al., 1995). The organic manures from livestock uphold
and sustain the soil nutrients which are vital for the production of other crops under

homegardens (Andrews and Kannan, 2016).

However, the livestock population in Kerala is diminishing. There is a decrease
in livestock population over 2007 to 2012 from 3.58 million to 2.73 million registering
a negative growth of 23.76 % in the total number of animals of various species.
Marginal farmers in Kerala rear nearly 87.7 per cent of the total cattle in the State,
followed by small farmers in their homesteads (8.4 per cent) (GoK, 2017). There was
a drastic reduction in the livestock population over a period of 15 years in all the three
size classes of homegarden in arimboor panchayath. Livestock was prominent
component in almost all the large homegardens of arimboor panchayath during 2000
which declined to 75% in large homegarden during 2016. Similar was with the case
with other size categories as well (AICRPAF, 2017). Hence decline of livestock in
homesteads have seriously affected the sustainability of homesteads itself. Combining
crop cultivation with livestock activities has positive influence on the betterment of
homesteads. Moreover, livestock represents an important capital asset and a source of
income to the farmer (Jaslam er al, 2017). Similar views on crop and livestock
combination were expressed by Maydell (1987) and Helen and Smitha (2013). The
livestock component, besides providing financial support at times of distress, supports
the farmer by providing draught power, milk, meat, and organic manure. Hence,

revival of livestock component in homesteads demands urgent intervention.



2.4 MAJOR CONSTRAINTS IN LIVESTOCK FARMING

Insufficient quantity and quality nutrition is one of the major limitations for
livestock production in Kerala (Ajith et al., 2012). Kerala produces only 60 per cent of
the roughage requirement for livestock (Kerala State Planning Board, 2011). Regarding
the cattle feed concentrate, state is not producing even half of the requirement. Average
milk yield per day of cross bred cows remains low at 6 litres compared to its potential
of 8-10 litres, mainly due to insufficient nutrition. Earlier, the feed materials available
within the homesteads as well as from other cropping systems like paddy was sufficient
to meet the feed requirement of livestock. However, with the changing cropping pattern
of homesteads and the decline in paddy cultivation there is severe shortage of feed
thereby forcing farmers to depend on highly expensive purchased feeds. Thus, cattle
rearing is not at all remunerative and farmers are avoiding this enterprise due to
difficulty in maintaining them. In this context, production of quality fodder within the
homesteads is the only alternative to overcome the deficit. One of the strategies to
revive the fodder availability in homegardens is to promote understorey productivity
through judicious intercropping of compatible, shade tolerant fodder crops in the
interspaces available. Moreover, the agro climatic condition of Kerala provides an ideal
habitat for cultivation of fodder yielding species under homegarden (Kunhamu er al.,

2015).
2.5 RELEVANCE OF FODDER TREES IN ANIMAL NUTRITION

The common practice of dairy farming in humid tropics of Kerala is homestead
based, where one or two high yielding crossbred cows are reared mainly for milk
production, under cut and carry forage feeding system. The major cattle feeds are
natural grass and back yard planted fodder, mainly hybrid napier grass. Owing to the
poor dry matter, crude protein content (6-12 %) and dry season scarcity, these grasses
are insufficient for meeting all feed requirements, affecting the productivity of animals.

Utilization of fodder trees has long been known to be one of the most effective means



of improving both the supply and the quality of forage in tropical smallholder livestock
systems, especially during the dry season (Gutteridge and Shelton, 1993). Fodder trees
are increasingly recognized as important components of animal feeding, especially as
suppliers of protein. Moreover, tree fodders are long living and require low
maintanence, which provide sustainable feed to livestock. Introduction of fodder trees
like Mulberry, Leucaena and Calliandra in small holder farms in African countries like
Uganda and Kenya has improved livestock diets, milk production and income of small
scale dairy farmers (Franzel ef al, 2014). Tree leaves are a rich source of
supplementary protein, vitamins and minerals and their use in ruminant help to enhance
microbial growth and digestion (Cheema er al., 2011). Jamala ef al. (2013) claimed
that leguminous species contain 25 to 50 % more crude protein than non-leguminous

plants.

Nitrogen fixing fodder trees have higher crude protein content and a large
portion of the nitrogen fixed is probably released into the rhizosphere and is utilized by
the associated field crops (Mathew er al., 1992). Fodder trees can also be grown on
boundaries where regular crops cannot be able to grow. These trees are capable of
extracting water through their deep and extensive root system and need no additional

irrigation,

2.6 INTEGRATION OF FODDER TREES IN HOMESTEADS/SMALL HOLDER
FARMS

Severe land scarcity in small holder homesteads will not permit large scale
fodder tree c