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You are reading a free preview pages 4 to 5 are not shown in this preview. M.P.S. bakshi, m. wadhwa and harinder P.S. makkar* department of animal nutrition, guru angad dev subordinate and animal science university, Ludhiana-141004, india; *international consultant and adjunct professor, university of hohenheim, stoccarda, germany. E-mail:
bakshimps2@gmail.com introduction of hydroponic forage production methods date back to 1800 (kerr et al, 2014) or earlier, from the era “Hanging gardens of Babylon”, when European dairy products fed grani rolled to their cows during the winter to maintain milk production and improve fertility (anonymoo, 2008). There is a renewed interest in
this technology because of the lack of green fodder in most countries in the Middle East, Africa and Asia. Forage production can not be easily increased due mainly to increasing human pressure on the earth for the production of cereals, o0il seeds and legumes. to meet this growing demand for green forage, one of the alternatives is hydroponic forage
to integrate graceful pasture resources. the word hydroponic is derived from two Greek words: hydro that means water and ponos that means water work. hydroponic green forage can be produced both in large commercial systems, sophisticated and automated with environmental control, and in low cost systems, where the environment is suitable
for forage production. Forage seeds use tap water, or nutrient-enriched solutions for plant nutrition in the absence of soil. hydroponic forage is also called fresh forage cookies, rounded forage or sprouted wheat or alphaculture. Today, hydroponics are used in difficult climates such as deserts, areas with poor soils or in urban areas wherehigh land
costs have pushed traditional agriculture. The production of hydroponic forage is probably more suitable for the semi-harm, arid and soring regions-the world of the world, which suffer from chronic chronic chronic IKAK-LA ;9002 ,.La te abeed-le( tginrevo ro h 61-21 ,)6102 ,notej aborats( h 8 ,)4102 , sdees eht .Retaw pat of dehsaw retfaereht DNA
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gnidnepeed )4102 ,ydder :ydder ;2102 ,.La te raws(2102,. .La te Hamimej Lehcar( H 02-6,)7102 ,Ninworb ;1102 ,inamom-la of sowing, and this is the optimal stage for the collection of forage. The hydroponic forage (20-30 cm mat containing roots, semi exhausted and green sprouts; photo 1) is ready for collection within 6-8 days and requires a small
piece of land for production (Mooney, 2005; Reddy, 2014). Photo 1. Production of Water Forage of Mais in India (photographic credit: P.K. Naik, Central Avian Research Institute Regional Center, Bhubaneswar, India) The electricity requirement for the production of hydroponic forage is much lower than the traditional production of forageAmong the
different hydroponical fodders such as sprouted sprouts, oats, rye, triticral and wheat, the sprouted barley has the most high quality of the forage (Heins et al., 2015). Irrigation water with or without nutritional enrichment: the comparative evaluation of the hydroponic horrent produced by tap water or nutritional solution revealed that the cultivated
sprouts & € 4 € 4 € ce With a nutritional solution they had a protein content 4 € A A € <Rough and more high ashes compared to those cultivated & €< & € ce with tap water. The concentrations of ca, k, p, mg, na, fe, cu and zn were more high in the forage of the horzo produced using a nutritional solution (peer and leeson, 1985; dung et al., 2010; fazaeli
et al., 2012). However, there was no significant difference in the loss of dry matter (DM) and in the degradability of sack of nutrients. In addition, the previous relationships have indicated that the nutritional requirements of the seedlings are met by the nutritional reserves in the seeds (Bewley, 1997; Dung et al., 2010). The use of a nutritional
solution also increases the costs of the production of forage. It was concluded that there was no additional advantage in the use of the nutritional solution for the production of hydroponic forage (Dung et al., 2010; Fazaeli et al., 2012). Low -cost hydroponic system in countries in id id opit lad ednepid imetsis ilat id otsoc 1I .etnemlacol ilibinopsid
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Moor, Tnemesab, EGARAG, RTLEHS FOY APYTUSDUSU SLAIREM (PVC) Pipes, but they also used an existing wall of a building to build a lean net greenhouse in Shade, which reduced the cost of construction. It is difficult to control or regulate moisture and air circulation in low cost hydroponic production units, especially during hot summer months.
In Tanzania, the temperature and humidity within the hydroponic forage systems are controlled using only a hydro-net and a hydro-tela, to ensure good growth and nutritional value of the forage (Anonymous, 2016). Fresh water is used for irrigation of hydroponic forage by using manual or automatic micro-rinks or a zaini sprayer at frequent intervals.
In low-cost hydroponic systems, the internal environment of the greenhouse is more influenced by external climate conditions. Therefore, the types of forage to be cultivated depend hydroponicly on the season and the climatic conditions of the resort/region. The seeds appear within 24 hours and grow up to 20-30 cm in 7-8 days, when they are ready
for harvest and feeding. In hi-tech greenhouses, approximately 8-15 units of electricity are required to produce 600 kg of corn hydroponic forage per day, which can be significantly reduced in net structures at low cost (Naik et al., 2013). Advantages of hydroponic forage There are numerous advantages of hydroponic forage production. Efficiency:
providing the optimal environment forage production efficiency has increased considerably. Hydroponic systems minimize water waste as it is applied directly to the roots and are often recycled and used several times. However, water should be cleaned because bacteria and fungi proliferate during recycling during the growth cycle. It is therefore
recommended to choose infrared water filtering before recycling (FAO, 2015). It is irtil irtil 061 e 58 ,37 a ottepsir etnemacinopordi edrev oiggarof id gk 1 errudorp rep irtil 2-5,1 acric irassecen onos ehc otirefir produce 1 kg of green barley forage, medical herb and Rhodes in field conditions, respectively. In hydroponic systems this is only 2-5% of
water used for the production of intraditional forage (Al-Karaki and Al-Momani. 2011; Naik, 2014; Rachel Jemimah et al., 2015; Yvonne Kamanga, 2016). This is particularly important in areas suffering from chronic water shortages or where the irrigation infrastructure does not exist. Space: Hydroponic systems require much less space and time than
conventional systems, which makes the first ideal for urban residents with limited space of the yard. The plant root systems of hydroponic forage are much smaller than a traditionally cultivated forage, which means a greater number of plants per unit of space. It is also easy to start an internal hydroponic system, in which numerous racks are used
with multiple levels (vertical agriculture), minimizing the need for land, resulting in the conservation of the land. The rotation of crops is not necessary in hydroponics, the same species of forage can be cultivated throughout the year. Using hydroponic technology, about 600-1000 kg of corn forage can be produced every day in 7-8 days of cycle
growth, in only 45-50 m2 area compared to one required in traditional agriculture (Naik and Singh, 2013; Rachel Jemimah et al., 2015). Another study revealed that only one square meter space is needed to produce forage for two cows per day and the yield of milk was increased by 13% (Yvonne Kamanga, 2016). Use of pesticides, insecticides and
herbicides: traditional outdoor agriculture must be based on herbicides, fungicides and/or insecticides for optimal production. Hydroponic forage is cultivated in a controlled environment without soil and, therefore, is not susceptible to soil diseases, parasites or fungi, therethe use of pesticides, insecticides and herbicides. A burst of parasites or
infections in hydroponically cultivated forage can be quickly checked by spraying crops with opmet li noc etnemraenil )50.0< P( onoratnemua iciraets e icinelonil ,icielonil idica id inoizartnecnoc eL .aticserc id odoirep li noc )50.0< P( ovitacifingis ovitisop otroppar nu otartsom ah issarg idica id enoizartnecnoc aL .)9891 ,madaK e navahC( Ate id inroig
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enoizanimile'llen odnatuia ,ertlonl .)5891 ,noseel. e reeP( oilgomreg cereals, hydroponic scissors are good sources of chlorophyll and contain a factor of grass juice that improves livestock performance (Naik et al,. 2015). The crop is free of antibiotics, hormones, pesticides or herbicides (Naik, 2014). Degradability in barley wheat sac (BG) and
hydroponic barley sprouts (HB) was comparable (Dung et al, 2005). These results were confirmed when HB were integrated with herbage-based diets or haylage based assessed by a double-flow continuous fermentation system. Moreover, the output of the methane and the synthesis of bacterial proteins have also been comparable to those obtained
using integrated BG diets (Hafla et al,. 2014: Mehta and Sharma, 2016). The availability of metabolizable energy (ME) in hydroponic barley was lower than the original barley wheat (Fazaeli et al,. 2012). Impact on animal production: Since hydroponic scissors are very succulent, their intake varies between 15 to 25, 0.25 to 2.0, 1.5 to 2.0 and 0.1 to
0.2 kg/animal/day in large ruminants, small ruminants, adult pigs and rabbits respectively (Naik et al,. 2013; Rachel Jemimah, 2015,) or 1.0 to 1.5% of body weight (Starova Jeton, 2016). Saidi and Abo Omar (2015) reported that hydroponic barley forage (HBF) had no effect on eating, on body weight change, on milk yield and milk composition;
However, HBF had positive effects on health, mortality, conception rate and abortion. Hydroponic scissors are highly digestible, palable and revived by animals. Feeding the hydroponic green barley bladder rich in vitamin has not increased the bioavailability of nutrients for fattening calves. There was no effect of forage on the daily average gain
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