



Agronomic production strategies to meet the fodder requirement of livestock for sustainable productivity: A Review
Abstract:

Fodder production to meet the requirement livestock in India are becoming important due increasing the animal populations but lack availability of sufficient land due to increasing the population and severe weather abnormalities. Feed based Livestock production systems is indigenous system and socioeconomic considerations. It is necessary to address the opportunities related to increasing the fodder yield of cultivated fodder crops and efficient use of crop residues. The selection and application of fodder production technologies to meet the requirement of fodder for livestock productivity system has tremendous promise to sustain the ever-growing livestock population. In this review paper an attempt is being made to review the fodder production in India with relation to growing population, fodder availability, major issues of fodder production and Agronomic production strategies to meet the fodder requirement of livestock for sustainable productivity  is discussed through the various options for fodder production and their utilization for sustainable livestock production in India.
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Introduction 
India has approximately 20 % of the world's livestock population and about 17.5% of the human population on just 2.3% of the world's land area. The human population is increasing at a pace of 1.6% per year, while the livestock population is increasing at a rate of 0.66% per year. The increasing human and livestock populations are competing intensely for land resources for food and fodder production. As a result, cultivated fodders occupy only 4% of the entire cultivable land in the country. Presently, the country faces a net shortfall of 35.6% green fodder, 10.5% dry crop leftovers, and 44% concentrate feed ingredients. There is currently a net deficiency of 35.6% green fodder, 10.95% dry fodder and 44% concentrate feed materials in the country (IGFRI Vision, 2050). The option for increasing land area under fodder cultivation is very limited. Hence, it is big challenge in front of us to utilize the available meager land wisely with its fullest potential to produce the fodders for the animals. To meet the demand of fodder requirement for the livestock by implementing suitable fodder based cropping systems, adopting fodder-based agro forestry systems and mixing the chopped fodder crops with azolla. The cropping system with forage crops provides a potential alternative to overcome the fodder problem as it utilizes the resources more efficiently.
India is the world’s largest producer and consumer of milk. In the last four and half decades, milk production grew eight fold, from about 22 million tons in 1970-71 to 176.35 million tons in 2017-18, and even has excellent potential for still higher growth (Rath, 2019). Urbanization has brought a marked shift in the feeding habits of people towards livestock products with resultant increase in demand for milk and its products. Rapidly developing periurban livestock farming, vibrant cooperative dairy sector and livestock product-based super markets are indicators of fast changing economic scenario in livestock sector. Strong farm-gate prices and rising demand for value-added products due to increasing consumer income are stimulating increased milk production in India (Misra and Ponnusamy, 2019).
Livestock is an integral part of agricultural economy of India and plays a multifaceted role in providing livelihood support to the rural people. They not only contribute to their income but also play an important role in their nutritional security.  India has been house to major draught, milch and dual-purpose breeds of cattle. . Due to ever increasing population pressure of human, arable land is mainly used for food and cash crops. Green fodder have cooling effect on animal body, more palatable, easily digestible nutrients, provide fresh effectively utilizable in natural farm and slightly laxative.  The use of concentrates no doubt will give the greatest animal production per unit feed intake, but this may not be economical in countries like India where grains and concentrates are costly and in short supply. On the other hand animals yielding as high as 8 litres of milk can easily maintained on green fodder without any concentrates. But unfortunately on 6.9 million ha or 4.4% of the countries are in under fodder cultivation and hardly and scope for further expansion because of pressure on agriculture land for food and commercial crops. India has about 20% of world livestock and 16% of human population should sustain with only 2% of world’s geographical area.  The projected green and dry fodder requirement for the year 2025 is 1170 milliontons and dry fodder 650 milliontons. The present feed and fodder resources in India can meet only less than 50% of the requirement of its livestock population. 
The two obvious approaches to bridge this wide gap between fodder requirement and availability are either to increase area under fodder production or to increase the productivity of existing production systems. The second approach imperatively becomes a necessity in the scenario. Although shortage of animal feed and fodder is the major issue that needs to be addressed, feed and fodder quality is not to be ignored. Green fodder availability is very important for live stock health and productivity. This is particularly true in case of dairy enterprises where consistent supply of green fodder is imperative to sustained milk production (Surve et al., 2012). 
A balanced diet should have suitable proportions of carbohydrates, mineral matter and protein. Low protein content of non-legume fodder can be compensated by blending legume fodder crops for the balanced diet as legume fodder crops are rich in crude  protein at low cost and also reduces the cost of concentrate feed as well as maintains the normal health and reproduction of livestock. In addition to balanced diet, legumes also increase soil fertility by fixing atmospheric nitrogen, better utilization of nutrients from deeper layers.  Cereal fodder crops produces more biomass but lack in protein and mineral whereas legumes give less biomass but fodder value is more due to high crude protein, minerals, vitamins and high digestible value. Therefore, sustainable yield and balanced nutrition is possible only through cereal-legume combinations. Increase in area under fodder production does not appear feasible because of ever-increasing demand of food and farmers prefer to grow grain and cash crops even on grass lands and pastures. One possibility to get the higher production from the limited cultivation area to some extent and it is also possible to capitalize the area available in the country in the form of problem soils often may not be useful for other arable crops and forage cultivation will be time best for economic exploitation of these soils.
Scenario of Feed and Fodder Availability and Requirement 
India faces tremendous pressure on its natural resource base with about 18% human and 15% of livestock population of the world being supported only by 2.4% of geographical area, 1.5% of forest and pasture lands and 4.2% of water resources. The three major sources of fodder supply in India are crop residues, cultivated fodder and fodder from common property resources like forests, permanent pastures and grazing lands.
Table 1: Demand and supply estimates of dry and green forages (milliontons)
	Year
	Demand
	Supply
	Net deficit
	% Deficit

	
	Dry
	Green
	Dry
	Green
	Dry
	Green
	Dry
	Green

	2010
	508.9
	816.8
	453.2
	525.5
	55.72
	291.3
	10.95
	35.66

	2020
	530.5
	851.3
	467.6
	590.4
	62.85
	260.9
	11.85
	30.65

	2030
	568.1
	911.6
	500.0
	687.4
	68.07
	224.2
	11.98
	24.59

	2040
	594.9
	954.8
	524.4
	761.7
	70.57
	193.0
	11.86
	20.22

	2050
	631.0
	1012.7
	547.7
	826.0
	83.27
	186.6
	13.20
	18.43


	Source: IGFRI Vision: 2050.


Major Constraints Fodder Production:

The issues in fodder production are more complex than food crops. The shortage of fodder on one side and neglect of available resources in the absence of better quality livestock on the other side is a matter of great concern. At micro-level, for farmers that invest in maintaining quality animals for income generation through animal husbandry, procurement of good quality fodder is a major challenge. Over 90% farmers being marginal and small holders and own about 90-95% livestock, are not able to devote their lands for cultivation of fodder crops, as their priority is to produce food grains. Moreover, in case of forages, the regional and seasonal deficits are more important than the national deficits, as it is not economical to transport the forages over long distances. Major nutritional stress occurs during dry months, when animals are depending almost entirely on poor quality roughages (Misra et al., 2009).

Farmers in many regions have been wasting the crop residues, either by feeding the stalk without processing or by burning. The important reason for such wastage can be attributed to forage surplus conditions in certain regions, particularly where green revolution was launched successfully. Farmers in these areas take two to three crops in a year and they have very little time available for forage production between two crops. Furthermore, the cost of labor being high, these farmers have no interest in diverting their energy to process and store the crop residues till they complete the sowing of the next crop. Lack of space, hazards of fire and damage caused by rains are other factors influencing the farmers to dispose off the crop residues as early as possible. The easier option for them is to either burn or sells it off to local buyer irrespective of any price realization.

Agronomic production strategies for increasing fodder production:
It is necessary to address the opportunities related to increasing the fodder yield of cultivated fodder crops and efficient use of crop residues. The selection and application of fodder production technologies to meet the requirement of fodder for livestock productivity viz.,    
a. Forage and fodder in food crops-mixed crop, intercrop, crop rotation etc.,
b. Inter-cropping in coconut garden/plantations
c. Intensification of short duration pulses in paddy fallow area eg. cowpea, lucerne etc,
d. Agroforestry systems 
e. Fallow lands eg. Para grass
f. Natural grass lands
g. Strip cropping and run off eg. Signal grass,  anjan grass. 
h. Cover crops-soil conservation eg. Centrosema, stylo, signal.
i. Marshy lands eg. Para grass
j. Tree fodder eg. Subabul, Glyricidia, Hedge lucerne
Forage production in problematic soils:
Acidic soils: cowpea, oats, Fodder maize, Napier grass, Alkali soil: Jowar, Bajra, Oats, Para grass, Saline soils: Jowar, Lucerne, Rhodes, Para grass, Water logged: Rhodes, Para grass, Eroded land: Stylo, Guinea grass, dryland or marginal lands: Anjan grass
Green fodder production through scientific fodder management strategies:

The lower yield in fodder crops is resulted due to poor attention towards its cultivation and unscientific way of fodder production. The higher yields in forage crops can be obtained through scientific approach which includes seed rate, spacing, nutrient management, irrigation etc. Among various management practices, nutrient management is most important agronomic practice because forage crops are heavy feeder of plant nutrients and also remove large amount of nutrients from soil. For higher tonnage of fodder requires liberal supplementation of nutrients externally with the addition of fertilizers and manures to meet the nutritional requirements of crop and to maximise productivity of crop. Now a day’s fertilizers are costly input and their judicious use in food based cropping systems has taken much attention and less attention is being paid on the use of fertilizer in forage-based cropping systems in the country which leading to low productivity of soil as fodder crops require better nutrient management for more yield. For this integrated nutrient management is the best option for practice sound soil health and sustained yield, the strategies to reduce the cost of production, eco-friendly, highly viable and efficient management of fodder production with least effect on the environments. 

Shekara et al., 2009 reported that application of 50% recommended dose of nutrients (RDN) through inorganic fertilizer + 50% N P & K through FYM recorded significantly higher green fodder yield of multicut fodder sorghum (538.64 q ha-1) and nutrient use efficiency (108.77%). Significantly, higher dry matter production (128.81 q ha-1), crude protein yield (6.34 q ha-1) recorded in 100% RDN through inorganic fertilizer + VAM.

Patel et al., 2009 noticed that mixed cropping of lucerne + pandadiu (ratio of 7.5 + 2.5 kh/ha, respectively) along with application of 30 kg N/ha as a basal and 15 kg N/ha after each cutting produced higher green forage, dry matter and crude protein yields. Inclusion of lucerne in the system improved the quality of fodder due to increase in crude protein content and decrease in oxalic acid content as compared to pandadiu grown alone.
Patel et al., 2010 revealed that irrigation at 1 IW:CPE ratio, application of N at 120 kg/ha and azatobacter inoculation significantly increased the plant height, tillers per meter and leaf  :stem ratio. It produced significantly higher green forage yield, dry matter and crude protein yield of fodder oat as compared to irrigation at 0.7 IW:CPE ratio, 80 kg N/ha and without biofertilizer treatments.

Fodder production through improved cultivars (Dual purpose cultivars)
Maize often grown in crop livestock farming systems where maize stover makes a crucial contribution to live stock feeding (Thorne et al., 2002). Increasing demand for fodder, shortage of arable land and water together with shrinking and deteriorating common property resources is further increasing the demand for maize as a food-feed crop. It is envisaged to cultivate dual purpose maize genotypes that provide good green fodder/stover quantity and quality besides other food items. This also agrees with and confirms the observations of other workers (Desta et al., 2000). There is a need to develop maize varieties superior in stover production and quality in addition to yield. This crop holds great potential in improving smallholder food security and benefits from livestock through superior dual-purpose maize cultivars providing both food and feed.  In India, increasing attention is being paid to explore the potential of baby corn, sweet corn  for vegetable purpose for higher economic returns to the farmers.
Rajan Katoch et al., 2009, conducted an experiment to evaluate different maize varieties grown for seed/fodder yield, biochemical traits and production economics to point out the varieties with high potential giving maximum economics. Varieties Early Composite, KH-581, VL-78 and Africal Tall were observed with higher green fodder yield. The varieties HIM-129, VL-Baby corn-1, VL-Makka-42, Kesari and Seetal gave statistically higher green fodder yield and it varies between 7.40 to 33.60 q ha-1. The varieties HIM-129, Early composite, VL-Baby corn-1, VL-Makka-42, PMH-2, Seetal and VL-78 gave much higher maize green equivalent yield as compared to African Tall and the range varies between 363 and 715 q ha-1. The results of the study revealed that the cultivation of dual/multi-purpose maize varieties was better than the cultivation of only fodder type of varieties. Such cultivation gives better green fodder yield, maize green fodder equivalent yield. The quality traits of the dual purpose maize varieties were also found to be comparable with the variety African Tall grown solely for fodder purpose.
Bisht et al., 2009 reported that the variety BHS-366 produced 9 and 24 per cent more green forage (57.9 q ha-1) than BHS-352 and BHS-365, respectively. The forage protein content of different varieties varied from 20 to 31 per cent, whereas P and K content varied between 0.15-0.22 and 2.07-3.01 per cent. However higher protein yield was recorded from variety BHS-367 (4.63 q ha-1) and the lowest from VLB-1 (1.45 q ha-1). Thus it can be concluded that BHS-366 and BHS-365 are superior dual purpose varieties for obtaining good amount of quality green fodder along with a fairly good yield and economic output under mid hill conditions.
Green fodder production through cropping sequence & cropping systems:
Improved crop sequences and crop management practices for irrigated and rainfed conditions should be developed to ensure the maximum resource use efficiency (Ghosh et al., 2016). Intensive forage production systems include multiple cropping, intercropping, overlap cropping and relay cropping. Under assured irrigation multiple crop sequences like sorghum (multicut) + cowpea - berseem + mustard - maize + cowpea and sorghum (multicut) + cowpea - berseem + mustard are promising. Overlap cropping system developed involving seasonal and perennial forage crops like guinea grass and napier bajra hybrid intercropped with cowpea during summer and kharif and berseem in rabi, has the capability of providing round the year green fodder (200-300 t ha-1) to the dairy animals and is also feasible for small farmers having limited land holdings for food and forage production.

Fodder supply can be improved by increasing the fodder production per unit area per unit time. It can be accomplished through introduction of mixed cropping or inter cropping in the existing food grain oriented cropping systems. Intercropping is the practice of cultivating two or more crops in the same space at the same time, is an old and commonly used practice. It aims at efficiently matching crop demand with available production resources. There are numerous advantages to intercropping viz., improved herbage quality, increased biomass production, efficient utilization of natural resources (sunlight, moisture, space and smothering of weeds and economic use of inputs besides efficient utilization of land and labour). Was reported by Tripathi and Gill (1988). The greatest advantage of intercropping is increased yield and efficient use of available resources. Growing a mixture (cereal-legume) crops of different rooting ability, canopy structure, height, and nutrient requirement helps make complementary resource utilization by the component crops rather than a pure crop, though cereal fodder crops are quick growing, leafy will rich in carbohydrates and give a high tonnage of fodder but, low nutritive value due to low crude protein content and high crude fibre on the other hand, legumes are low yielder but rich in protein, mineral matter and vitamins, high digestability, succulent and highly palatable. (Rathore et al., 1989), 
Several scientific studies have demonstrated that crop growth in terms of plant height, number of leaves per plant, fresh weight per plant and dry matter accumulation per plant at various stages of crop growth varies under various intercropping systems. Compared to mono cropping, individual plant growth of the component crops in the intercropping systems can either be increased or decreased. Cowpea height generally increases when intercropped with cereals. The height increase is thought to be due to competition offered by intercrop for space and light, whereas cowpea dry matter and yield reduces (Singh, 2003). Kumar and Bhanumurthy (2001) reported that pearl millet, maize and sorghum intercropped with cowpea produced higher fresh and dry weight per plant than their sole crops. Pearl millet produced more leaves than that observed in monocrop. The number of green leaves and leaf to stem ratio in maize were higher in maize+cowpea intercropping as compared to maize alone. 
Green fodder production in garden lands
In pure coconut garden when palms were spaced at 7.5 x 7.5 m where much of the  available space and sunlight is not effectively utilized. It is very important to harness this natural resource for fodder production as sufficient moisture present in the garden can be efficiently utilized for fodder production. Inclusions of legume fodder in addition to supply of fodder and also maintain or improve soil fertility, weed management and erosion problem can be overcome. Jayasundara and Marasinghe (1989) demonstrated a model in which an old (40 years) coconut plantation (156 trees/ha) was intercropped with Leucaena shrubs and ground cover of Bracharia spp. and Preraria phaseoloides. Soil fertility improved and fertilizer cost was cut by 70 per cent. 
Maragatham et al., 2006 reported that taking up guinea grass+Desmanthus (3:1ratio) under shaded condition of coconut plantation recorded maximum green fodder yield of 832.5q-11ha-1/year followed by guinea grass. Similar trend was observed with respect to dry fodder production also. The higher B:C ratio of 1.60 in coconut+Guinea grass (Coconut+Desmanthus) at the ratio od 3:1 was best among intercrop systems which encourages the possibility of effective utilization of interspace in the coconut plantation. Shekara et al. (2010) also revealed that cultivation of cowpea-lucerne recorded significantly higher green fodder yield (650.8 q ha-1), dry matter yield (149.2 q ha-1) and crude protein yield (26.4 q ha-1) followed by horsegram-lucerne (555.6, 133.4 and 24.1q ha-1, respectively).They also noticed that there is a slight reduction in soil pH (6.90) and electrical conductivity (0.54 ds/m) and improvement in organic carbon (0.48), available nitrogen (245.38 kg ha-1),phosphorous (28.06 kg ha-1) and potassium (209.17 kg ha-1) were observed with forage legumes as intercrop in coconut garden.
Green fodder production through agroforestry systems

Due to increased demands of food, fodder, fuel, timber and for environmental security, the Indian agriculture is facing with lot of challenges and these are: inclusive growth and sustainable livelihoods, energy security, agricultural growth and food security and environmental security and climate change. The major emphasis of any agri-horticultural system is on higher income per unit area.
Agroforestry is a collective name for land use system in which woody perennials (trees, shrubs etc.) are growing in association with herbaceous plants (crops, pastures) or livestock, in spatial arrangement, a rotation or both; there are usually both ecological and economic interactions between the trees and other components of the system” (Lundgren, 1982). In general there are 4 or 5 basic sets of components which are managed by human beings in all agroforestry systems. Structurally, the system can be grouped as Agri-silviculture system, Agri-horticulture system, Silvipastoral system, Agri-silvipastoral system.
Gill et al. (1997) reported that Leucaena plant growth was slightly better under cotrol (no crops in the interspaces of fruit tree species) as compared to agroforestry systems. On an average, maximum green fodder (112.17 g ha-1) and dry matter (35.63 q ha-1) yield was recorded under 5 x 5 m, 5 x 10 m and 10 x 10 m fruit tree spacing with crops in the interspaces. Among the fruit tree species, on an average, maximum green fodder  and dry matter yield was registered from the interspaces of anar (P. granatum) followed by citrus (Kinnow), guava (P. guajava) and minimum in case of ber (Z. mauritiana). The outcome of this study revealed that introduction of Leucaena in the system besides providing foliage which can be used for fodder and green manure and fuel, fertilizer in addition to the beneficial effects of sheltering.
Table 2. Suitable species for silivipastoral development system under different land use systems
	Type of land
	Suitable species

	
	Grasses
	Legumes
	Trees/shrubs

	Desert land and sand dunes
	Lasiurus sindicus, Cenchrus ciliaris, Cenchrus setigerus
	Lab lab purpureus, Clitoria ternatea, Atylosia scarabaeoides
	Acacia tortilis, Acacia nilotica, Acacia senegal, Prosopis cineraria, Prosopis juliflora, Azadirachta indica, Ziziphus nummularia, Colophospermum mopane, Dichrostachys nutans, Colligonum polygonoides 

	Ravine lands
	Cenchrus ciliaris, Cenchrus setigerus, Dichanthium annulatum, Pannisetum pedicellatum, Saccharam spontaneum, Chrysopogon fulvus
	Stylosanthes spp. Stizolobium decrigenum, Macroptilium atropurpureum, Atylosia spp.
	Acacia tortilis, Acacia nilotica, Acacia catechu, Albizia lebbek, Albizia amara, Dalbergia sissoo, Zizyphus spp. Ficus spp. Emblica officinalis, Eugenia jambolana

	Cultivable waste lands
	Cenchrus ciliaris, Cenchrus setigerus, Pennisetum polystachyon, Panicum antidotale, Sehima nervosum, Clrysopogon fulvus, Dischanthium annulatum
	Macroptilium atropurpureum, Glycina jaranica, Clitoria ternatea
	Albizia spp., Hardwickia binnata, Leucaena leucocephala, Acacia spp. Sesbania spp., Dichrostachys nutans, Prosopis cineraria, Ziziphus mauritiana

	Salt affected area
	Cynodon dactylon, Paspalium notatum, Chloris gayana, Lasiurus sindicus, Brachiaria mutica, Sporolobus marginatus, Urochloa spp. 
	Glycine javanica, Macroptillum spp. Phaseolus junatea, Stylosanthes spp.
	Acacia tortilis, A. nilotica, Prosopis juliflora, Salvadora spp., Zizphus spp., Sesbania spp., Albizia amara, Atriplex spp


Nandal and singh (2001) studied the comparative performance of wheat, lentil and mungbean grain crops and sorghum, cowpea and oats fodder crops under different spacings of jamun. Results indicated that fodder crops are more tolerant to shade than grain crops and the yield reduction in crops was higher during the rainy season than the winter season. 
Gill (2003) studied the introduction of Leucaena leucocephala in mango based agroforestry systems. The results on leucaena growth and forage yields based on three years results revealed that mango orchard interspaces can be successfully exploited by introducing fast growing multipurpose nitrogen fixing fodder trees without having any adverse impact on the growth of mango orchard. In case of fodder yield, additional benefit of fuel and leucaena sps fixes atmospheric nitrogen including protecting the young mango orchard from excessive sunlight during summer months. Such attempts will ensure in promoting sustainable agriculture, which lead to increase farm productivity on per unit area basis and at the same time reducing the risk hazards on environment. 
Gill and Ajit (2005) studied the performance of fodder cowpea in the interspaces of mango varieties. Result indicated that on pooled data basis plant height, collar diameter and plant canopy were highest in mango variety Langara, followed by Mallika, Deshari and lowest in Amrapalli. Langra registered a plant height of 2.97m, collar diameter of 10.92 cm and plant canopy of 3.17 m on an average. The maximum green and dry fodder yield of cowpea was recorded with mango variety Deshari (170.62 and 30.67 q ha-1). Interestingly on pooled data basis, minimum green (136.12 q ha-1) and dry (24.55 q ha-1) fodder yield was recorded with pure planting of cowpea. Results are in confirmation with the work of Rajput et al. (1986) and Gill and Gangwar (1992). 
Green fodder production in problematic soils
The requirement of food and fodder for the ever increasing human and animal population has created an enormous pressure on cultivated land. The possibility of increasing area under fodder production seems to be remote owing enormous demand for food. Totally 10 million ha land is required grow the projected fodder requirement in India but at present in only 6.9 million hectare of land fodder cultivation is being taken up and which accounts for about 4 per cent of the total cultivated area. The possibility of increasing deficit fodder supply in the existing land by adopting improved fodder production technologies to boost the gap not possible.  
However, about 8.5 million ha land affected by salinity and sodicity (Tripathi and Hazra, 1996) in the country can be capitalised for fodder production as these soils require large investment for bringing them under food and commercial crops, but these soils can be efficiently utilized and bring them under fodder and forage cultivation with minimum investment. Hence, the marginal and problem soils including salf affected soils which are often referred as barren, waste and marginal soils are the source to be tapped.
Ashok kumar and Yadav (1999) studied the evaluation of forages under saline and alkali soil condition. They noticed that under shallow water table condition (EC2 8 dsm-1), Karnal grass (Leptochloa fusca), Gatton panic and Blue panic (Panicum antidotale) performed better, but under water logged conditions, Para grass (Brachiaria mutica) out yielded these grasses in biomass production. In alkali soil condition Karnal grass and Rhodes grass are most toleran to high alkalinity. These two species can be grown upto Exchangeable Sodium Per cent  (ESP) 60%  without any reduction. The order of tolerance for remaining grasses was Bermuda grass>Gatton panic>Para grass.

Yadav et al. (1997) reported that on moderately saline soils, the mixtures of Eyptian clover with mustard and oat outperformed their pure stand in green matter, dry matter, protein content, ash content and crude protein, ash and organic matter yield. The pearl millet grown on egyptian clover alone or its mixture with mustard and oat resulted in higher production and better quality of green and dry forage.
Ashok Kumar (2006) observed that in alkali soils and with alkaline water irrigation, sorghum-sudan grass should be sown in the month of june rather than April and May because after june rainfall starts rain water leaches the excess salts and there by reduces alkaline condition. Broadcasting is better method of sowing under saline and alkaline  situations.
Praveen and Sood (2006) studied the forage and seed production from seasonal waterlogged wastelands. Results revealed that setaria was found to tolerate the seasonal waterlogged conditions and grown successfully. The mean fresh and dry forage yields obtained from setaria and setaria+clover plots were 54.28 & 61.18 and 14.27 & 16.40 t ha-1. The grasses grown on double space raised slice produced significantly higher fresh (69.08 t ha-1) and dry forage yield (18.58 t ha-1). Among cutting management, seed after two cuts recorded significantly higher fresh (64.00 t ha-1) and dry forage yield (17.11 t ha-1).

The Way Forward:
Changing agriculture production practices and globalization of economy have its impact on livestock production system also. The recommendation of National Agricultural Policy that 10% of cultivated land brought under fodder production need to be implemented. Fodder based climate resilient cropping systems for different zones needs to be developed and promoted utilizing promising crop species and varieties for optimizing productivity of existing systems. Selection of new genotypes and varieties of food crops having high forage value without reduction in food grain yield needs to be developed on a continuous basis. There is need to promote fodder production through improved agronomic practices and use of improved seed. Forage cultivation on agricultural lands is least attractive, unless farmers own superior quality livestock. Hence the return is mainly influenced by the quality of livestock. Thus efforts should be made to promote fodder production in the areas where livestock husbandry is progressing well and the productivity of animals is high. In the long run there is also a need for developing a fodder market where farmers can sell their surplus forage. A fair market can motivate the farmers to study the price movement and opt for cultivation of fodder crops, if the prices realized are remunerative. The rural entrepreneurial capacity should be build up to enable farmers to earn more. There should be focused programme on regeneration and promotion of silvipasture at dryland and wastelands, which will not only meet shortage of fodders but will give equal access to the poor and also improve environment and Inclusion of fodder crops in the existing cropping systems, garden lands, agroforestry systems are the other ways to boost the fodder yield.
Conclusion: 
Enhancing the fodder productivity per unit land area through efficient natural resource management through Agronomic strategies and also integration of fodder crops in the existing cropping system are only viable options to meet the growing fodder needs of livestock sector India. 
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