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Andhra Pradesh is the fifth largest state in India accounting for 9 and 8 per cent of the country’s area and population, respectively. Andhra Pradesh has three major river basins (Krishna, Godavari and Pennar) and five other smaller ones drains in to the Bay of Bengal. The state has 972 km long coastal line, along its eastern border, abut the Bay of Bengal. 
AGRO CLIMATIC ZONES OF ANDHRA PRADESH

This state is having 9 agro-climatic zones based on the amount and distribution of rainfall pattern. 

1. North Coastal Zone: Consists of most parts of Srikakulam, Vizianagaram, Visakhapatnam districts with regional Agricultural Research Station (RARS), Anakapalli as regional centre. This zone receives 1000-1100mm rainfall and possesses 12.6% of rice area.
2. Godavari Zone: Comprising East and West Godavari districts with regional Agricultural Research Station (RARS), Maruteru as regional centre. Annual rainfall varies from 800-1100 mm and has 46.5% of rice area of the state.
3. Krishna Zone: Consists of Krishna, Guntur, Parts of Prakasham, Krammam and Nalgonda with Regional Agricultural Research Station, (RARS), Lam as regional centre. Important soil groups are deltaic Alluvium, red soils with clay base, black cotton soils, red loamy coastal sands and saline soils.

4. Northern Telangana Zone: Comprising Adilabad, Nizamabad and Karimnagar with Regional Agricultural Research Station, (RARS), Jagtial as regional centre. Rain fall varies from 900-1150 mm and rice occupies 16% of rice area of the state.

5. Central Telangana Zone: Consisting of Warangal, Medak and Khammam with Regional Agricultural Research Station (RARS), Warangal as regional centre.

6. Southern Telangana Zone: Comprising the districts of Hyderabad Rangareddy, Mahboobnagar, Nalgonda with Regional Agricultural Research Station, (RARS) at Palem as regional centre. This zone receives 700-900 mm rain fall and has 9.3% of rice area of the state.

7. Southern Zone: Includes the districts of Nellore, Chittoor Cadapah with Regional Agricultural Research (RARS), at Tirupathi as regional centre. Annual rainfall varies from 700-1000 mm and has about 12.6% of rice area of the state.

8. Scarce rainfall zone: Consisting of the districts of Kurnool, Anantapur, Prakasham parts of Cudapah and Mahboobnagar with Regional Agricultural Research Station (RARS) at Nandyal as Regional Centre. This zone has 3.8% of rice area. The average annual rainfall ranges from 500-700mm.

9. High Altitude and Tribal area zone: Covering areas lying along the Srikakulam, Vizianagaram, Visakhapatnam, East Godavari and Khammam district with Regional Agricultural Research Station, Chintapalli as Regional centre. This zone receives high rainfall of over 1400 mm.

Rainfall of Andhra Pradesh is influenced by both South West and North-East monsoons. The average rainfall of the state is 925 mm, varying from about 520 mm in Anantapur district to 1160 mm in Vizianagaram and East Godavari districts. The distribution of annual rainfall in the state as a whole is about 69% during South West monsoon, 22% during North-East monsoon and 9% during winter and summer months.
Rice is the Principal food crop cultivated throughout the state providing food for its growing population, fodder to the cattle and employment to the rural masses. In A.P rice is mostly cultivated under irrigated eco-system under canals (52%), tube wells (19.31) tanks (16.2%), other wells (8.8%) and other sources (3.7%).
The main agricultural crops grown in semi arid zone of Rayalaseema and hot humid zone of coastal districts of Andhra Pradesh are millets, ragi, cotton, groundnut, castor and linseed in the former and the principal crop rice in the later and followed by the subsidiary crops like sugarcane and pulses. The climate is predominantly semi arid to arid, except for the coastal region on the east coast which has humid to sub humid climate. Hot weather (summer) prevails from March to May, South West monsoon June to September, North east monsoon-October to December and winter December to February. Temperature ranges from 8 oC to 46 oC. 

The future of Indian agriculture depends heavily on the development of appropriate

farming system as applicable to resource poor families and as suited to different agro-climatic zones. The endowment of abundance sunshine, long growing season, responsive soil types, combination of surface water, groundwater and seasonal rains offer vast scope for an intensive farming through multiple cropping and diversified farming including animal husbandry, forestry, vermiculture, horticulture, forage crops etc. There is a need to effective linkages and complementarities of various components to develop holistic farming system.
Modern farming systems adopted in agriculture in the present situations have not fully supporting the farmers income needs. The income from cropping for an average farmer is hardly sufficient to sustain his family. The day to day enhancement of input costs in agriculture, change of cultivation practices and ignoring the rural livestock have resulted enormous decrease in the soil and crop productivity. Hence the farmer has not been getting sufficient yields from agriculture. The farmer has to be assured of a regular income for a reasonable standard of living by including other enterprises. The economic sustenance with Integrated Farming System is inevitable in the present farming conditions. 

INTEGRATED FARMING SYSTEM
Integrated farming system activity is focused round a few selected, inter-dependent, inter-related and often inter-linking production systems based on few crops, animals and related subsidiary professions. Integrated farming system involves the utilization of primary produce and secondary produce of one system as basic input of other system, thus making the mutually integrated as one whole unit. 

Benefits of Integrated Farming System: 
1. Improves the soil fertility & health
2. Increasing economic yield per unit area 
3. Reduction in production costs

4. Decreases farm input requirements 

5. Multiple income sources 

6. Family income support 
7. Efficient utilization of family labour

8. Reduction in animal feeding requirements
9. Minimize the use of chemical fertilizers
10. Provides balanced nutritious food for the farmers 
11. Solves the energy problems with biogas 
12. Avoids degradation of forests

13. Enhance employment generation

14. Pollution free environment
15. Recycling of resources 

16. Improves the status & livelihood of the farmer
Integration of farm enterprises depends on 
1. Soil and climatic features of the selected area.
2. Availability of the resources, land, labor & Capital.
3. Present level of utilization of resources.
4. Economics of proposed integrated farming system.
5. Managerial skill of farmer.
DIFFERENT LIVESTOCK SPECIES USED IN INTEGRATED FARMING SYSTEM
1. Dairy cattle:  Use of different cattle / buffaloes for Draft, Dairy or Dual purposes with Exotic / indigenous breeds. Important dairy breeds of buffalo cattle are Murrah, Mehsana, Jafrabadi,Godavari and Jersey, H.F, Sahiwal and cross bred cattle, respectively. 
Feeding: Cattle feed generally contains fibrous coarse low nutrient straw material. Roughage is basic for cattle ration and includes legumes non- legume hays, straw and silage of legume and grasses.  Daily requirement @ 1 kg concentrate per 3 kg milk produced by cattle and 2 kg milk produced by buffaloes, green fodder (20- 30 kg), straw 5-7 kg & water – 32 lit.

2. Sheep Rearing: Sheep are well adapted to many areas. They are excellent weed destroyers and make use of much of waste feed. Consume roughage, converting a relative cheap food into a good cash product. Housing should not be expensive.
 Feeding:1-2 kg of leguminous hay per day. Protein supplied through concentrate as groundnut cake.

3. Goat Rearing: In India, activity of goat rearing under different environments. The activity is also associated with different systems such as crop or animal based, single animal or mixed herd small or large scale. Goat is mainly reared foe meat, milk hide and skin meat preferred in India, A goat on hoof fetches a better price than a sheep on hoof.
Feeding: per head nutrients requirement to goat is low. Hence they are suitable for resources poor small farmers with marginal grazing lands they eat plants and leaves of tree, which any other animals not touch. Goat eats 4- 5 times that of body weight concentrate of maize, groundnut cake etc. and clean and fresh water.

4. Piggery: pigs are maintained for production of pork. Pigs are fed largely on kitchen waste aquatic plants and crop wastes. The waste excreted by the 30-35 kg pig equivalent to 1 tonne of ammonium sulphate Exotic pig breeds Large White Yorkshire, Landrace etc. are reared in pig sty near to the fish pond. Maize, GNC, Wheat bran, fishmeal, mineral mixes are provided as concentrate feed-mixture.     

5. Rabbit Rearing: In India is of recent origin though hunting of wild rabbits for meat is not uncommon. Rabbit can be easily reared with relatively less concentrate feed with high production rate.
POULTRY UNITS FOR INTEGRATED FARMING SYSTEM

1. Poultry: poultry is one of the fastest growing food industries in the world. Poultry meat accounts for about 27% off total meat consumed. The average global consumption is 120 eggs per person/ year and in India it is only 32- 33 eggs per capita/ year. To meet the nutritional requirement the per capita consumption estimated at 180 eggs and 9 kg meat/ year. 
Feed: The feed conservation efficiency of the bird is superior to other animals. About 60 – 70 % of the total expenditure on poultry farming is spent on the poultry feed. Hence, use of cheap and efficient ration will give maximum profit cereals- maize, barley, oats, wheat, rice – broken mineral/ salt – limestone, salt manganese.
2. Turkey rearing: Turkey is a robust bird and can be reared in humid tropics. It actively feed on a variety of crop residues and insects in the farm.

3. Duck rearing: Ducks account for about 7 % of the poultry population in India. They are popular in cereal and logged states like West Bengal. Orissa, A.P, T. Nadu, they have production potential of about 130- 140 eggs/ bird / year. These can rear in marshy riverside Westland.                                                                                                                                Feeding: Eating fallen grains in harvested paddy fields, small fishes and other aquatic materials and also a variety of crop residues and insects in the farm.Ducks and geese are raised in pond, and pond dykes are used for horticultural crop products and animal rearing. 
INTEGRATION OF FISH FARMING IN LOW LAND AREAS
Aquaculture:  Fish culture in combination with agriculture or livestock is a unique and lucrative venture and provides a higher farm income and a source of protein for the rural population, increases the productivity on small land – holdings and increases the supply of feeds for the farm livestock.

 Ponds serve as domestic requirement of water, supplementary irrigation to crop and pisciculture with the traditional management, farmer obtain hardly 300 – 400 of wild and culture fish/ ha/ year. However, polyfish culture with the stocking density of 7500 fingerlings and supplementary feeding will boost the total biomass production. 
Species: cattle, Rohu, common carp, silver carp, and grass carp (feed on aquatic plants).

Management: Pond depth – 1.5- 2.0 m, water should be slightly alkaline, PH- 7.5- 8.5. If the pH less than 6.5, it can be adjusted with addition of lime, higher PH (> 8.5) can be reduced with addition of Gypsum. Application of fresh dung may also reduce high PH in the water.

The fish are to be nourished with supplementary feeding with rice bran and oilseed cakes.
This will enable faster growth and better yield. Each variety of crops stocked to 500 fingerlings with the total of 5000- 8000/ ha. This gives 2000 to 5000 kg/ha of fish annually.
INCOME GENERATING ENTERPRISES FOR INTEGRATED FARMING SYSTEM

Bee Keeping: Bee keeping is one of the most important agro- based industries which do not required any raw material like other industries. Nectar and pollen from flower are the raw material, which available in plenty in nature. Bee keeping can be started with a single colony. 

Honey collection: Honey should have good quality. Qualities such as aroma, color, consistency and floral sources are important. Honey is an excellent energy food with an average of about 3500 calories per kg. 
 Sericulture:  a practice of combining mulberry cultivation; silkworm rearing and silk reeling. Sericulture is a recognized practice in India. The total area under mulberry is 240 thousand ha in the country. It plays an important role in socio- economic development of rural poor in some areas. Climatic conditions are favorable for mulberry and rearing of silk worms throughout the year. Karnataka is the major silk producing state in India (temp 21 to 30 o C), in Kashmir climate suit from May to October.

Moriculture: Cultivation of mulberry plants is called as Moriculture. The crop yield is well for 12 years. Yield of mulberry leaves is 30- 40 t/ ha/year. 
Rearing: eggs are allowed to be laid over a cardboard. In Bamboo tray rice husk is spread. Tender chopped mulberry leaves are added to the tray. The hatched out larvae are transferred to the leaves it is important to change the leaves every 2 – 3 hours during the first 2 – 3 days. The cocoon constructed with silk. The cocoons required for further rearing are kept separately and moths are allowed to emerge from them.
Mushroom Cultivation: Mushroom is an edible fungi great diversity in shape, size and colour. Essentially mushroom is a vegetable that is a cultivated that is cultivated in protected farms in a highly sanitized atmosphere; mushroom contains 90 % moisture with in quality protein, fairly good source of vitamin C and B complex. It is rich source of mineral like ca, P, K & Cu. They contain less of fat and CHO and are considered good for diabetic and blood pressure patients.

Varieties:  The popular varieties are Oyster mushroom, Paddy straw mushroom- volvarilla volvacea  and White button mushroom- Agaricus gisporus ( var, A-11, Horst V3).

Biogas Plant: The gas is generated from the cow dung during anaerobic decomposition. Biogas is a clean, unpolluted and cheap source of energy, which can be obtained by a simple mechanism and little investment. Biogas generation is a complex bio- chemical process, celluloytic material are broken down in methane and CO2. It can be used for cooking purpose, burning lamps, etc. Biogas near to kitchen & cattle shed to reduce cost of gas transfer and cow dung transport, sunlight is important for temperature. 
Biogas slurry: slurry is obtained after the production of biogas. It is enriched manure; another positive aspect of this manure is that even after weeks of exposure to the atmosphere the slurry does not attract fleas and worms. Dry slurry contains about 1.8 % N, 1.10 %P& 1.50% K.
	 Different types of biogas plant recognised by MNES (Ministry of Non-Conventional Energy Sources)

	1. Floating-drum plant with a cylinder digester (KVIC model).

2. Fixed-dome plant with a brick reinforced, moulded dome (Janata model).

3. Floating-drum plant with a hemisphere digester (Pragati model).

4. Fixed-dome plant with a hemisphere digester (Deenbandhu model).

5. Floating-drum plant made of angular steel and plastic foil (Ganesh model).

6. Floating-drum plant made of pre-fabricated reinforced concrete compound units.

7. Floating-drum plant made of fibreglass reinforced polyester.


BENEFITS OF BIOGAS:
1. Firewood consumption and soil erosion
A unique feature of biogas technology is that it simultaneously reduces the need for firewood and improves soil fertilization, thus substantially reducing the threat of soil erosion. Firewood consumption in rural households is one of the major factors contributing to deforestation in developing countries.
2. Soil protection and reforestation
 Biogas production is @ 0.36 m3/day per livestock unit. In India 300 million heads of cattle would be required to produce enough biogas to cover the present consumption of firewood. Firewood normally obtained by way of deforestation (25.2 million trees per year) were to be replaced by biogas, the dung requirement could be satisfied by 55 million cattle. Firewood consumption could be reduced to such an extent that - at least under the prevailing conditions - a gradual regeneration of India's forests would be possible.

3. Reduction of the greenhouse effect
Methane, the main component of biogas is itself a greenhouse gas with a much higher "greenhouse potential" than CO2. Converting methane to carbon dioxide through combustion is another contribution of biogas technology to the mitigation of global warming. However, this holds true only for the case, that the material used for biogas generation would otherwise undergo anaerobic decomposition releasing methane to the atmosphere.
Ruminant population in India (Millions)

Species 
India 

World
 
World (%) 
Rank in World

Cattle 

185.5 

1334.50 
13.90

Buffalo 
 97.7 

  172.70 
56.57
 
First

Goat 

120.0 

  780.10 
15.38

Second

Sheep 

  62.5 
            1038.76 
  6.02 

Third

Total

465.7
            3326.06
14.00

Source: FAO, 2006
Methane emission from Indian Livestock Methane emission

Species of ruminants
 (MT/animal/year) 
Total (%)

Cattle


 5.35 


53.1

Buffalo 

 3.93 


39.0

Goat 

             0.47 


  4.7

Sheep


 0.18


  1.8

Others*

 0.14 


  1.4

Total


10.08                         100.0

*: Camel, horses, ponies, donkeys, and pig; Source: Singh al et al. (2005)
SUCCESSFUL MODELS FOR INTEGRATED FARMING SYSTEM
I. Dry land agriculture
1. Agriculture + Horticulture + Dairy 

2. Agriculture + Horticulture + Dairy + Forage crops

3. Agriculture + Horticulture + Forestry + Dairy + Forage crops

4. Agriculture + Horticulture + Forestry + Dairy + Vermicompost

5. Agriculture + Horticulture + Forestry + Dairy + Vermicompost + Forage crops

II. Wet land agriculture

6. Paddy + Fish + Pig integration
7. Paddy + Poultry + Fish farming

8. Paddy + Horticulture + Fish integration

9. Paddy + Mushroom + Fish integration

10. Paddy + Seri + Fish integration

11. Paddy + Cattle + Fish system

12. Paddy + Pig + Fish system

13. Paddy + Duck + Fish system

14. Paddy + Goat + Fish system

15. Paddy + Rabbit + Fish system

Integrated farming system provides more employment, and improves soil productivity and benefits socio-economic status of the farmers and for sustainable of rural livelihoods.  
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