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Foreign Body Syndrome in Bovines: A
Major Fore-Stomach Disorder

Ribu Varghese Mathew
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ABSTRACT

Foreign body syndrome is a common fore stomach affection of bovines including cattle and buffaloes
and is rarely seen in small ruminants like sheep and goat and in camels because of their indiscriminate
feeding habit. With modernization and mechanization of farm and agricultural practices the incidence
of foreign body syndrome are increasing day by day. Buffaloes seems to suffer more than cattle. The
syndrome consists of a series of complications associated with ingestion of foreign bodies. Foreign
bodies are mainly of two types: potential and non-potential. Potential foreign bodies have the ability
to penetrate the reticular wall during rumeno-reticular contractions and causes serious complications
like traumatic reticulitis, traumatic reticulo-peritonitis, traumatic pericarditis, abscesses and
diaphragmatic hernia. Timely diagnosis and effective surgical intervention is required to relieve the
clinical signs and to counteract the complications associated with the foreign bodies thereby reducing
the economic loss to the farmers in the form of treatment costs and loss of production. The present
article aims to educate the farmers about the occurrence, clinical signs and treatment involved with
ingestion of foreign bodies so that they can seek timely clinical advice and effective treatment
support.

INTRODUCTION

Dairy industry forms the backbone of Indian economy and is largely dependent on milk
production. Among the various diseases of bovine fore-stomach, foreign body syndrome is
the most commonly occurring fore stomach disorder and is the most serious disease
condition causing huge production and economic loss to the dairy farm owners. Foreign
Body Syndrome (FBS) traditionally knows as Traumatic Reticulo-Peritonitis (TRP) is a
series of conditions00 caused by the ingestion of foreign bodies which causes serious
problems to the gastrointestinal tract particularly the fore-stomach characterised by
anorexia, recurrent tympany, reduced milk yield and absence of defecation. Foreign Bodies
found in the forestomach of ruminants falls into two major categories: Potential and Non
Potential Foreign Bodies. Potential foreign bodies are those that have the capability to
penetrate the reticulum, peritoneum and/or diaphragm causing serious inflammatory
conditions and includes nails, wires, needles and any sharp metallic pieces. Non-potential
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foreign bodies includes polyethylene bags, ropes, leather pieces that occlude the reticulo-
omassal orifice and pyloric orifice causing obstruction or causing impaction of rumen. Non-
potential foreign bodies do not cause much serious problems but produce similar clinical
signs to that of potential foreign bodies. The various syndromes associated with foreign
body are mainly traumatic reticulitis, traumatic reticulo-peritonitis, traumatic pericarditis
and diaphragmatic hernia whereas reticular abscess, liver and spleen abscess, vagal
indigestion, ruminal impaction and pleurisy are of minor importance but all of which
causes progressive decline in health and production

Incidence

The incidence is high in bovines particularly due to their indiscriminate feeding habits and
among bovines, buffaloes seems to suffer more than cattle. Incidence of occurrence in small
ruminants is rare. With the mechanization in agriculture and farm management, the
incidence of foreign body syndrome has increased significantly due to the large amount of
metallic debris generated during the process. The practice of confined rearing of animals
rather than pasture grazing has also increased the chances of its occurrence. The incidence
foreign body syndrome is found to be higher in pregnant animals because of the increased
pressure exerted on the abdomen due to the developing foetus that causes further
penetration of the foreign body.

Factors Contributing To Foreign Body Syndrome

e Industrialization and modernization of agriculture and farm practices has resulted
in increased incidence of foreign body syndrome particularly due the production of
metallic debris.

¢ Increasing the production status of the animal for high milk production has resulted
in nutritionally deficient states that forces the animal to consume non nutritional
feed stuffs like polyethylene, rope and leather pieces to cause foreign body
syndrome.

e Modern dairy farms rely greatly on stall feeding systems rather than open grazing
systems that mainly depends on farm equipments like chaff cutters for fodder
cutting that by chance increases the chances of metallic parts mixed with feed
contents.

e Increased generation of plastic and dumbing of polyethylene related items in the
environment has prompted animals to consume such when left for open grazing.

Pathogenesis

Foreign bodies ingested by the animal gets lodged in the reticulum. Reticular contractions
during digestion causes the potential foreign bodies like nails, wires and metallic pieces to
penetrate the reticular wall causing traumatic reticulitis. Repeated trauma can result in
perforation of the reticular wall causing traumatic peritonitis and perforation of
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diaphragmatic wall causing diaphragmatic hernia. Complications associated with potential
foreign bodies include reticular and rumen abscess, diaphragmatic abscess, liver and
spleen abscess, reticular fistula, pyothorax and traumatic pericarditis.

Non potential foreign bodies like polyethylene, leather and rope pieces gets mixed with the
rumen ingesta and may cause obstruction of reticulo-omasal orifice or pyloric orifice
causing impaction or it may pass out freely in the faeces. These foreign bodies also causes
similar clinical signs but are associated with only few complications that are not so serious.

Clinical Signs

e Animals affected with this condition appears dull and depressed.

e Recurrent tympany and anorexia non-responsive to medical treatment.

e Retarded or suspended rumination

¢ Sudden decrease in milk production.

e Physiological parameters like heart rate, respiratory rate and temperature are
elevated.

e Animal passes dry and scanty faeces.

e Stiff stance with abducted elbows and the animal appears reluctant to move.

e There is pain on palpation of xiphoid and reticular area.

¢ Animal stands for longer period of time and is disinclined to move or sit.

e Progressive deterioration of health

Diagnosis

Diagnosis can be made mostly based on history and clinical signs like anorexia, recurrent
tympany, passage of dry scanty faeces and disinclination to move. Haematological
parameters shows leucocytosis with shift to left neutrophilia. Radiography can be used to
detect the presence of potential foreign bodies in the reticulum. Apart from these,
radiography can also be used to detect the presence of abscess and the involvement of any
complications associated with foreign bodies. Ultrasonography can also be used as an
effective diagnostic aid to detect the presence of foreign bodies. Traditionally used pole test
can also be used.

Treatment

Conservative treatment is started initially in cases with anorexia and recurrent tympany. It
includes administration of purgatives and saline cathartics to promote evacuation of
rumeno-reticular contents, supportive fluid therapy, antibiotic and analgesic therapy.
Laparo-rumenotomy is indicated in cases wherein medical treatment is unresponsive and
in which potential foreign bodies are detected on radiographic examination.

Left flank rumenotomy is an effective surgical procedure indicated to remove the foreign
bodies from rumen and reticulum and to relieve the clinical signs and complications
associated with the syndrome. Laparo-rumenotomy is rapid and successful method to
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detect the presence of any abscess and to conform diaphragmatic hernia. Any abscess can
be drained easily into the reticulum. Once the contents are evacuated, either freshly
collected rumen fluid from another animal or yeast preparations are added to the
remaining contents. Any cases of impaction can be treated by administration of paraffin
solutions.

Prevention

Prevention of foreign body syndrome is difficult but at the same time can be achieved by
good farm management practices. Passing of feed and fodder over ferromagnets can help
avoid any potential foreign bodies. Avoid unsupervised grazing of animals and in areas
near to construction sites or industries. Avoid animals grazing in places heavily polluted
with plastics and related items. Nutritional status of the animal must be monitored daily
and additional supplementation of vitamins and minerals if required must be provided.
Prophylactic reticular magnets can be administered at early ages to prevent complications
associated with the syndrome. These magnets gets deposited in the reticulum where they
attract any potential metallic foreign objects ingested by the animal and consequently
prevent the penetration of reticulum as easily as it would have been when free.

CONCLUSION

Incidence of foreign bodies are common in buffaloes when compared to cattle. Timely
diagnosis and surgical treatment can help reduce many of the complications associated
with foreign bodies. Surgical intervention is required in those cases non responsive to
medical treatment and in cases where a potential foreign body is lodged in the reticulum.
As forestomach disorders are a major concern of health and production in animals, timely
treatment can help the dairy farm owners avoid economic loss associated with treatment,
loss of production and mortality.
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Human Diseases and allments: Transgenic
goat milk for the rescue
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ABSTRACT

transgenic animals are those which carry a known sequence of recombinant DNA in its cells, and
which passes that DNA onto its offspring. Among various methods to introduce a foreign DNA in
order to make a transgene, DNA microinjection, Transposons mediated gene transfer, Transfer of
DNA into gametes, Using retroviral vectors, Using embryonic stem cells are important. Among all
the transgenic mammalian bioreactors already produced, goats (Capra hircus) have represented an
excellent model for transgenesis, since the production of founder animals and operating costs are
significantly easier to manage compared to cattle. Recently transgenic goat milk has been used to
produce human lysozyme. Lysozyme in milk can diminish bacterial growth, increasing the safety and
storage time of milk and milk products. Other important therapeutic uses of transgenic goat milk

included the production of human o-fetoprotein (haFP), malaria vaccine antigen (Stowers et al.,
2002), antithrombin IllI, Lactoferrin (Lactoferrin (LTF) which is antiviral, antitumor, antibacterial,
antifungal, antiinflammatory and immunoregulatory properties), human factor IX (Deficiencies in
human factor IX (hF IX) which lead to the hemorrhagic disorders of hemophilia B.

Introduction - What are Transgenic Organisms?

A genetically engineered or “transgenic” animal is an animal that carries a known sequence
of recombinant DNA in its cells, and which passes that DNA onto its offspring. Recombinant
DNA refers to DNA fragments that have been joined together in a laboratory. The resultant
recombinant DNA “construct” is usually designed to express the protein(s) that are
encoded by the gene(s) included in the construct, when present in the genome of a
transgenic animal. Because the genetic code for all organisms is made up of the same four
deoxynucleotide building blocks, this means that a gene makes the same protein whether it
is made in an animal, a plant, or a microbe. Transgenic animals look and behave normally,
and differ from their non-modified counterparts only in the expression of an additional
protein. The transgenic animals thus created are also called genetically modified organisms
(GMOs) as their genome as been modified by using external techniques. Genetic
engineering is a useful technology because it enables animals to produce novel proteins.
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Conventional animal breeding is constrained to selection based on naturally-occurring
variations in the proteins that are present in a species, and this limits the range and extent
of genetic improvement. Genetically-engineered animals are being produced for two
distinct applications: human medicine and agriculture. Most commercial transgenic animal
research is in the field of human medicine. Many therapeutic proteins for the treatment of
human disease require animal-cell specific modifications to be effective, and at the present
time they are almost all produced in mammalian cell-based bioreactors. The manufacturing
capacity for therapeutic proteins cannot keep pace with the rapid progress in drug
discovery and development, and this has resulted in unmet needs and dramatically rising
costs. Genetically engineered animals may provide an important source of these protein
drugs in the future, because the production of recombinant proteins in the milk, blood, or
eggs of transgenic animals presents a much less-expensive approach to producing
therapeutic proteins in animal cells.

Methods and principle to produce transgenic organisms

The production of transgenic farm animals is extraordinarily labor and cost intensive and
depends upon advanced techniques in molecular biology, cell culture, reproductive biology
and biochemistry. The transfer of the foreign DNA is only one step in this process. Critical
steps involved in the production of transgenic farm animals are; Identification - of the gene
(genome analysis); Cloning of the gene; Production of a suitable gene construct; Transfer of
the gene; Proof of integration of the foreign gene; Proof of expression (mRNA, protein);
Demonstration of transmission (inheritance); Selective breeding. There are variety of
methods to introduce a foreign DNA and make a transgene, some of them include -

DNA microinjection- it is one of the first technique that was used to create a transgene, the
DNA is directly injected into the pronuclei of embryos. The technique is relatively easy and
had maximum success in mouse; the technique is also useful in rat, rabbit, pig, sheep, goat
and cow. However, the yield of transgenic animals is lower due to low reproduction rates in
bovine.

Transposons mediated gene transfer - Transposons containing at least one gene coding for a
transposase enzyme and motifs located on both ends could trigger transposition and
integration. Retrotranposons that are first transcribed RNA and then back to DNA which
can integrate within the genome are the choice for transposons mediated gene transfer. To
become a vector for gene transfer, a transposon must be genetically modified, for this the
transposase is deleted to make space for foreign. Generally a plasmid is used capable of
expressing the transposase gene and is injected with recombinant vector which allow the
integration of foreign gene with the vector and the plasmid later on degrades rapidly.
Transfer of DNA into gametes — one approach to create transgenic is to insert the foreign
DNA into gametes. This has been shown that when the spermatozoa are incubated with
foreign DNA they rapidly take up that DNA and produce transgenic spermatozoa. These can
be later on fertilized in vivo or in vitro to produce transgenic organism. The results of such
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transfer are inconsistent however utilizing this method transgenic fish, chicken, rabbit pig,
sheep has been created.

Using retroviral vectors- Use of retroviruses to introduce a transgene has been advocated
however the method is laborious and less efficient than the DNA microinjection method.
Although the method has been laborious and less efficient it remains the method of choice
for the production of transgenic chickens.

Using embryonic stem cells - Gene replacement by homologous recombination is performed
in routine in bacteria and yeast. It can be achieved in somatic mammalian cells although
with a relatively poor efficiency. For unknown reasons, homologous recombination is more
frequent in pluripotent embryonic cells. This approach is very attractive since it can lead to
specific gene inactivation, to targeted point mutation in an animal genome or to the
replacement of a given gene by a non-related one. Although laborious this protocol has
become popular and genes are frequently inactivated in mouse.

Transgenic goats

Since later times, the mammary gland of mammals was considered as a bioreactor that
could be used to extract protein / therapeutic materials. Of all the transgenic mammalian
bioreactors already produced, goats (Capra hircus) have represented an excellent model for
transgenesis, since the production of founder animals and operating costs are significantly
easier to manage compared to cattle. Since milk represents a source of raw material,
unprocessed, safe, abundant, renewable, easy to obtain and well accepted by the public it
becomes a possible medium that makes mammary gland as target tissue for transgenesis.
Therefore transgenic goats have been created rapidly that produces substances which are
of human therapeutic use. In 1994, Ebert and co-workers reported the induction of human
tissue plasminogen activator in the mammary gland of transgenic goats. In 1999, the
world's first cloned transgenic goats weren born as part of a research program conducted
by LSU Agricultural Center and Genzyme Transgenic Corp. The goat was named Millie, gave
milk that containes a therapeutic protein that can be extracted to make drug for patients
undergoing coronary bypass surgery. The drug works in conjunction with heparin, which
prevents blood from clotting. One spectacular example of transgenic goat milk include the
production of protein fibers of spider silk. The protein fibers of spider silk are known for
being natural materials with high tensile strength and toughness. Due to these properties,
these fibers have been the target of studies for more than 40 years (Swanson et al., 2009).
Some research has utilized transgenesis for the expression of recombinant proteins of
spider silk from mammalian epithelial cells and from the milk of transgenic goats for
potential uses in ballistic protection, aircrafts, medical devices, and automotive material,
among others (Karatzas et al., 1999).
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Transgenic Goat milk as a remedy for ailments

Recently transgenic goat milk has been used to produce human lysozyme. Lysozyme
shows antimicrobial properties and catalyzes the cleavage of glycosidic bonds between the
C-1 of N-acetylmuramic acid (Mur2Ac) and the C-4 of N-acetyl-D-glucosamine (GlcNAc) in
peptidoglycans of bacterial cell walls (Maga et al., 2006). The levels of lysozyme in the milk
of dairy animals are 1600 to 3000 times less than that found in human milk. Lysozyme in
milk can diminish bacterial growth, increasing the safety and storage time of milk and milk
products. Secondly, the lysozyme inhibits the growth of bacteria by destroying the bacterial
cell wall, causing the contents of the cell to leak out. Because of its antibacterial activities
lysozyme is thought to help protect breastfeeding children against diarrheal diseases. A
study carried out by in 2013 showed that consumption of transgenic goat milk containing
the human lysozyme helped in lowering the incidence of diarrhoea in young piglets. The
pigs that consumed the transgenic goat milk recovered from clinical diseases much earlier
than the control group. This showed that the transgenic goat milk may act as a therapeutic
remedy for intestinal disorders especially in young ones. Other important therapeutic uses
of transgenic goat milk included the production of human a-fetoprotein (haFP), which can
be used in autoimmune diseases (Parker et al., 2004), malaria vaccine antigen (Stowers et
al., 2002), antithrombin III (individuals with a deficiency of antithrombin run the risk of
developing fatal blood clot) (sold as Atryn®), Tissue plasminogen activator (Human tissue
plasminogen activator (htPA) is a serum protease that converts the pro-enzyme
plasminogen into plasmin, a fibrinolytic enzyme capable of initiating the degradation of
proteins of the extracellular matrix), Lactoferrin (Lactoferrin (LTF) show various biological
activities such as antiviral, antitumor, antibacterial, antifungal, antiinflammatory and
immunoregulatory properties), human factor IX (Deficiencies in human factor IX (hF IX)
are linked to chromosome X defects, which lead to the hemorrhagic disorders of
hemophilia B), Human granulocyte colony-stimulating factor (Human Granulocyte Colony-
Stimulating Factor (hG-CSF) is a hematopoetic growth factor that acts on the maturation of
neutrophils, stimulating their phagocytic and chemotactic activities, it is widely utilized in
different forms of neutropenia, chemotherapeutically induced leukopenia and allogenic
transplants, Human growth hormone (hGH) (hGH is one of the principal hormones
required for post-natal growth and is absolutely essential for normal body development)
etc.

CONCLUSION

There are several varieties of protein of human origin that have been produced, purified
and characterized in goats. Some are under clinical trials or some have been released as
certified drugs. In this manner, the synthesis of human recombinant proteins by goat
bioreactors presents an alternative, renewable and profitable source, compared to other
standard systems for the expression of proteins.
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asora, lehsua, gunda, sebesten or Indian cherry (Cordia myxa Roxb. Syn. Cordia

dichotoma) is a minor fruit and is considered as an important herbal tree in rural

India. Lasora belongs to family Boraginaceae and genus cordial having about 300
species, probably originated in India. It is a medium sized tree, grows throughout in arid
and semi arid regions. The lasora plants are highly tolerant to drought conditions. It is
generally not grown under orchards but grows abundantly and unsystematic on non
cultivable lands, backyard or near the houses, along farm boundaries or roadside or in farm
land as scattered trees (Samadia, 2007). The shoot of lasora is erect, cylindrical with
brownish and fissured bark. The leaves are broad, ovate, alternate, glabrous above and
pubescent beneath. Fruits are full of viscous sticky mucilage become slightly sweet in taste.
A tree starts fruit production after 4-5 years of planting. The period of flowering varies
from place to place. Immature green fruits are available in April-May. These are harvested
and used as vegetable and in pickles. Ripe fruits are freshly eaten; they are rich source of
carbohydrates. The yield of fruits is 30-50 kg of fruits. From the economic point of view,
Cordia myxa is very important woody plant. The fresh foliage and tender twigs are very
useful for fodder of cattle. The extract of leaves is used to cure cough and urinary disorder
(Ahirwar, 2013). The unripe fruits of Cordia myxa are pickled and cooked as vegetable
while ripe fruits with mucilaginous pulp are eaten (Sharma, 1983).

It is proved that natural product of plant has potentiality and diverse clinical
applications. In India from ancient times, number of medicine were prepared from herbal
products, those are known to promote health and longevity by increasing defense against
diseases, these herbal preparations are used to arrest the ageing process and revitalizing
the body in debilitated conditions. It is known as ‘Rasayanas’. The fruits of lasora are used
as cooling, astringent, emollient, expectorant, anthelmentic, purgative and diuretic agent.
The raw fruits are used as a vegetable which is said to be very useful for digestion. It is
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considered as a seasonal delicacy. A very good pickle of raw fruits is also made. The tender
leaves of new spring growth are made into a roll which is used as a snack or vegetable.

Nutritional value of Lasora (Jamkhande et al., 2013)

The fruits of Lasora have about 70 % pulp. The following nutrients are present in per 100

grams:
1. Water 6g
2. Protein 35g
3. Calcium 55 mg
4. Phosphorus 275 mg
5. Zinc 2 mg
6. Iron 6 mg
7. Manganese 2mg
8. Chromium 0.2 mg
9. Copper 1.6 mg
10. Oxalic acid (250 mg/100 g) is also present in fruits

HEALTH BENEFITS OF LASORA

Lasora has a number of well-documented health benefits:

» Lasora fruit acted as an anti-inflammatory, remedying the effects of an inflamed colon,
liver and plasma.

» Lasora decreased blood pressure, thus acting as a potent hypertensive agent.

Fruits are traditionally use as a diuretic.

The liver-protecting abilities displayed by the leaves of Cordia dichotoma were

comparable to sylmarin, a well-known drug prescribed for liver damage.

Lasora fruits possess significant anti-ulcer properties.

vV VY

The leaves contain potent analgesic, cytotoxic and anti-bacterial activity.

>

>

» Lasora fruits are traditionally use as an antidiabetic.

» The plant is used for treatment for delaying effects of aging on skin.

» It is useful in the cough, chest diseases and also provides relief from severe colic

pain.

MEDICINAL USES OF LASORA
The fruits of lasora are important sources of minerals fiber, and vitamins which provides
essential nutrients for the human health. Plants are sources of phytochemicals with strong
antioxidant activity have attracted a great deal of attention in recent years Antioxidants not
only inhibit the oxidation of food, but also for defense of living system against oxidative
stress. The medicinal attributes of lasora are known from the time immemorial. The seed
extract of lasora are used as anti-inflammative agent. This led to believe that natural
product is safer because they are more suitable with biological system. Herbal products

encompass a numerous varieties of preparations from plant that may classify as food,
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dietary supplements, cosmetics and herbal medicinal products. The use of medicinal plants

for treatment is the oldest method of coping with illness. Therefore physiotherapy has been

entered into all system of traditional medicine. In recent decades the use of herbal products

has increased in developed countries. However due to the popularity and global market

expansion, the safety of herbal products has become a major concern in public healthcare.

The juice of the bark along with coconut’s milk relieves severe colic.

The bark is given for dysentery together with Pomegranate rind.

The bark is useful in calculus affections, strangury and catarrh.

The decoction of the bark is found useful in dyspepsia and fevers.

Externally the moistened bark is applied on boils and tumors. In powder form, it is

used as a cure for ulcers in the mouth.

6. The bark is rubbed on teeth to strengthen them. The infusion of bark is used as a
gargle.

7. Powdered bark is applied on itchy skin patches on hands and legs.

The ripe fruits are sweet, cooling and demulcent.

9. The mucilage in the fruit is used for treating coughs and diseases of the chest, uterus,
urethra, etc. In larger doses, it is given for bilious ailments as a laxative.

10. The kernels of the fruit are a good remedy in ringworm. They are powdered, mixed
with oil and applied on ringworm.

11. The leaves are useful as an application in headache.

12. The bark and the unripe fruit are used as a mild tonic.

13. The extract of leaves is useful in application of ulcers.

14. They are given in colic pain, disorders of blood, seminal weakness, and sexual

v W

I

disorders.

15. The most important of these plants constituents are alkaloids, tannins, flavonoids and
phenolic compounds.

16. The fruit of the plant are used in various disorders, it is used as diuretic agent,
expectorant and astringent

17. In the raw condition, they contain a gum which can be used beneficially in gonorrhea
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ugarcane is one of the important commercial crops in India and the source of raw

material for the production of white sugar, jaggery. India is one of the largest

sugarcane producers in the world, producing around 300 million tons of cane per
annum. Sugar production is the second largest agro-processing industry after cotton and
textiles in India. Diseases are major constraint for sugarcane cultivation and about 55
diseases have been known from India. Among them red rot, smut, wilt, sett rot, Pokkah
boeng, sugarcane mosaic, yellow leaf disease, grassy shoot and ratoon stunt are the major
diseases of sugarcane in India. The loss in nations sugar produced due to diseases reported
be in the range of 10-15%. Management of diseases after establishment of cane in main
field is very difficult because of robust nature of crop and spraying of any fungicide will
also be a difficult task. Therefore management of disease before planting or at nursery
stage will be a good management option for the crops like sugarcane. This can be
effectively achieved by using bud chip technology which involves removal of bud along
with little portion of stem for raising settlings. Traditionally sugarcane is propagated
through three budded or two budded setts and requires use of excess quantity planting
materials than the required amount and thereby escalating the cost involved for sugarcane
cultivation.

Bud chip method

Bud chip is nothing but a little portion of stem with one bud and can be used to raise
settlings in nursery. It is one of the simplest and innovative methods for production of
disease free good quality seedlings. The technique involves raising settlings from single
bud chip in the pro-tray or polythene bags or plastic cups and planted in the main field
after 30-40 days. It was first suggested by van Dillewijn (1952) in sugarcane. Later, in India
it was first time successfully used by Narasimha Rao and Satyanarayana (1974) for raising
settlings and growing sugarcane at the Anakapally Sugarcane Research Station. The
principal advantage of bud chips is substantial saving in seed material. Besides that, the
yield level of sugarcane crop raised from settlings is on-par with conventional planting
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system. The use of portray is becoming very popular in recent years. The pretreated
sugarcane bud chips were planted in plastic pro-tray filled with FYM, soil and sand at 1:1:1
proportion.

Technology (Figure 1)

1.

w

Planting materials from healthy and pest and disease free mother plants of 6-8
months old should be selected for seed purpose. In case of aged plants, bud chips
from bottom 1 meter portion of the plant need to be avoided for bud chip selection.
Diseased field is not suitable for seed purposes and such fields should be rejected.
Non fungal diseases have to be addressed through tissue culture derived seedlings
combined with virus indexing. Therefore, field having virus indexed, tissue culture
derived sugarcane plants is ideal for bud chip technology to manage viral diseases in
sugarcane field.

Single bud chips should be made using bud chipping machine manually.

Bud chips should be dried under shade for 10-20 min.

Diseased fields are not suitable for seed and such fields should be summarily
rejected. Bud chips should be treated in hot water along with carbendazim @ 0.1%
at 5290C for 30 min. The treated bud chips should be removed and dried under shade
for 30 min or only with fungicide, carbendazim (0.1%) treatment should only be
given for 30 min in case of any problem of poor germination in some varieties due to
hot water treatment.

Treated bud chips should be kept under fan to dry them if it is stored for long
distance transport (even for 8-10 days). Bud chips should be stored in perforated
polythene bags after fungicide treatment at lower temperature (10+19 C) or in
aerated corrugated paper boxes.

Pre-treated bud chips should be planted in upright position in polythene bags (I 5 x
10 cm)/ plastic cups/protrays filled with soil mixture containing soil, organic matter
and sand in a ratio of 1:1:1 enriched with PGPR/Trichoderma 10g/kg of mixture.
Small hole should be made at the bottom of the bag to facilitate easy drainage.
Pro-trays/polythene bags/plastic cups having bud chips should be kept in shade
areas or under agro shade-net. It should be kept in open areas and cover it with
polythene for required heat and humidity if temperature is low keep them.

Need based irrigation should be adopted with rose can or by using suitable
sprinklers.

1 % urea solution should be sprayed on 15th and 25thday after planting. Proper
control measures should be taken against incidence of insects, diseases and
deficiency symptoms.

10. Nutrients and growth regulators can be sprayed at 3rd week upon observing any

deficiency symptoms on the seedlings.
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11. The settling nursery should be free from weeds because weeds may act as reservoir
for insect pests and disease.

12. Settling nursery should be monitored daily and the settlings showing discolouration,
Chlorosis, abnormal growth, stunted than normal, rotting should be rouged out.

13.Slightly turning up of soil around the bud chip ensures better germination and
growth. It will also protect settlings from some soil borne diseases. Seedlings will be
ready within 30-40 days for transplanting. After 30-40 days, the seedlings together
with the mass of soil should be transferred to the field and transplanted in small pits
with required spacing.

14. Settlings should be grown under a shade net for better survival and growth.

Making single bud chips using
bud chipping machine manually

Single Bud Chips

|

Treating bud chips using hot
water with fungicide

) & ] Pre treated bud chips planted
< upright in protrays
SR Settlings raised from single
g bud chips

Sugarcane grown from
settlings in field

Figure 1. Bud chip technology in sugarcane
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Advantages

Production of disease free seedlings: Selection of disease free seedlings in three
stages, at the time of seed selection, at the time of transplanting and at the time of
seedling growth stage.

In sugarcane most of the diseases are sett borne, hence use of this technology makes
sett treatment very easy besides increasing the growth and vigour of the plant.
Uniform growth of plant and maturity of stalk population, which usually gives better
yield and sugar recovery.

It reduces cost of seed and also labour cost for cutting stalks into setts. It ensures
almost 40-60% reduction in seed requirement since only about 2-3 tons/ha are
needed against the normal seed requirement of 10-12 tons/ha. Moreover, the left
over canes are available for crushing and juice extraction after bud chipping.
Transporting and handling of seedlings will be easy and seedlings can be
transported to longer distances.

The incidence of seed borne diseases can be controlled effectively by treating the
bud chips.

Large areas can be covered with small quantities of seed material under this
method.

It is very useful technology to propagate superior and expensive varieties with low
seed requirements.

Saving of water which normally would have been used for irrigating the field sown
with setts until their germination and establishment in traditional method.

Better germination/ sprouting percentage

Reduction in the plant mortality rate in the field.

Reduction in the duration of crop.

Under good management conditions establishment of transplanted seedlings in the
main field is high (90-100%).

Sufficient time for main field preparation

Saving in water and fertilizers.

Better weed management.

Diseases can be managed using bud chip technology

All major diseases in sugarcane are sett borne. Therefore, fungal diseases like red rot, sett
rot, smut and wilt can be effectively managed by this method. Non fungal diseases like
sugarcane mosaic, yellow leaf disease, ratoon stunt and grassy shoot can be managed by
combining other innovative methods with bud chip technology like meristem tip culture.
The settlings which are stunted than normal, diseased, showing cholortic mottling can be
removed and only good and healthy seedlings should be used in main field.
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CONCLUSION

Bud chip technology is one of the panaceas for disease management in sugarcane
cultivation besides improvement in growth and yield characters in sugarcane. It is one of
the most viable and economical alternatives in reducing the cost of sugarcane production,
provided necessary precautions are taken in handling and storage of bud chip seed
material and their subsequent multiplication in the field. This technique will also be very
much useful for sale and exchange of planting materials and transport of planting materials
to one location to other. This would also greatly reduce the chances of transmission of sett-
borne diseases and help in seed multiplication of new and improved cane varieties.
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ustomized fertilizers are multi- nutrient carriers facilitating the application of the

complete range of plant nutrients in right proportion to suit the specific

requirements of a crop during its stages of growth. Soil fertility status, climate, and
cropping pattern in a region pave the way for the development of customized fertilizer
formulations. Customized fertilizers are unique and ready to use granulated fertilizers,
formulated on sound scientific plant nutrition principles integrated with soil information,
extensive laboratory studies and evaluated through field research.
Customized fertilizers development process is complex but, the end very promising. It
optimizes the nutrient use for quality produce, high farm productivity and profitability. The
farmer will have choice for customized fertilizers on account of crop and area specificity
and the advantage of ready to use fertilizer material available to them. It can maximize
nutrient use efficiency and ultimately programmed to improve soil fertility hence, are
environmental friendly as well. Of late, FCO recognizes these fertilizers and are defined as:
Multi-nutrient carriers designed to contain macro, secondary and/or micro-nutrient both
from inorganic sources and/or organic sources, manufactured through a systematic
process of granulation, satisfying the crop’s nutritional needs, specific to its site, soil and
stage validated by a scientific crop model, capability developed by an accredited fertilizer
manufacturing /marketing company.

Why these customized fertilizers required?

About half of the world’s population is alive today because of increased food production
fueled by mineral fertilizers. The fact that the fertilizer was the key input in augmenting
food grain production after the availability of the consumption from 1.98 Mt in 1969-70 to
23 Mt in 2010. Nevertheless, the average but the partial factor productivity of fertilizers
has been continuously declining. During the last four decades, 48% decrease (12 to 8.1 kg
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food grain/kg NPK) was observed (Fig. 1) in the response of NPK fertilizers towards grain
production (FAI, 2006-2007).

m kg grain/ kg NPK

Grain yield

O T T T T T T 1 1 1
1975 1980 1985 1990 1995 2000 2005 2010 2015

Year

Declining response of NPK fertilizers towards food grain production
(Source: FAI, 2006-2007)
The efficiency of fertilizer nitrogen is only 30-40% in rice and 50-60% in other cereals,
while the efficiency of fertilizer phosphorus is 15-20% in most crops. The efficiency of K is
60-80%, while that for S is 8-12%. As regards the micronutirents, the efficiency of most of
them is below 5% (Rakshit, 2002).

Attention to this serious problem of low and declining crop response to fertilizer
was drawn. Some of the suggested measures are balanced and adequate N, P, K, S, Zn, B and
Fe fertilization, Integrated Plant Nutrient Supply System (IPNS), development of quality
soiltest facilities at district/block level, timely availability of desired fertilizer materials,
availability of good quality seed of the recommended crop varieties, implementation of
recommended agronomic practices and availability of low interest credit to the farmers.
Considering the fact that about 40-50% of the applied fertilizer nitrogen is lost by ammonia
volatilization, leaching, run-off and denitrification, development of more efficient nitrogen
fertilizers such as neem-coated urea needs to be encouraged by providing price incentive
to the fertilizer manufacturers.

After green revolution development of high yielding varieties and intensive system
of cultivation impoverish the soil with negative balance and deficiency of secondary and
micronutrients in soils (Johnston et al., 2009).Crops need nearly 17 essential nutrients for
its normal growth and if the crop is grown continuously for several years on the same piece
of land, some of those nutrients will be slowly depleted from the soil system to a level
which can’t support crops to give good yields. Hence, crop fertilization becomes more
important to maintain soil fertility and nutrient supplying capacity. Applying nutrients in
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the form of fertilizers in right quantities, in right form, at right time and right place is one of
the good management factors in modern agriculture. Many a times, farmers find problems
applying correct dose of required nutrients in right fertilizer form required for the crop at
right time and place. The manual mixing fertilizers result in uneven distribution of
nutrients near root zone and cause low response.
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and low response

Method of fertilizer application followed by farmers

Therefore there is need to promote balanced fertilization for which use of appropriate
multi-nutrient mixer grades would play a big role to improve nutrients use efficiency and
enhance crop productivity for food and nutritional security. The multimicronutrients
mixture facilitate the application of the wide range of plant nutrient in the proportion and
to suit the specific requirements of the crop in different stages of growth, and are more
relevant under site specific nutrient management practices (Hegde et al., 2007). The lower
use efficiency of major fertilizers, supplying major nutrient, in large proportion can be
improved either by their modifications, so as to lessen the negative aspects related to
losses or combining them with other nutrients to form multi-nutrient mixture, so that
crops will be benefitted with all the nutrients at a single run. To correct the deficiencies in
the plant nutrient application methods, requires development of precision fertilizer
customized technology.

Government Policy Interventions

Government of India (GOI) has created separate category of fertilizers named as
“Customized Fertilizers”. Subsequently, customized fertilizer was included in the Gazette in
2006 under clause 20 B of FCO 1985. Later customized fertilizer policy guidelines were
issued on 2008 by GOI.

Eligibility Criteria to manufacture and sale of Customized Fertilizer.
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» Permission for manufacture and sale of Customized Fertilizer shall be granted to only
such companies whose annual turnover is Rs. 500 crores or above.

» Such manufacturing companies should have soil testing facility with an annual
analyzing capacity of 10,000 samples per annum and should have analyzing capacity
for NPK. Micronutrient and Secondary Nutrient. (Such soil testing labs must process
the requisite instruments).

» The grade of customized fertilizer, which the company will manufacturer, must be
based on scientific data obtained from area specific, soil specific and crop specific, soil
testing results. These manufacturing companies, in association with concerned
agricultural universities/KVKs concerned, should also conduct agronomy tests of the
proposed grade to establish its agronomic efficacy.

» Such manufacturing companies should generate multi locational trials (not on farm
demonstration) on different crops for minimum one season.

How to arrive at customized fertilizers?

Scientific principles were used as an ultimate guiding factor in deciding the grades of
customized fertilizers. Following procedures were used to arrive at crop-soil specific
customized fertilizer grades (CFG).

Geo-referencing of chosen area

Selecting sampling points on appropriate statistical procedure

Actual sampling of the sites

Analyzing sampling of the sites

Analyzing soil, plant and water samples for nutrients and some soil characteristics
Defining management zones

Yield targeting in major management zones

Computing crop removal of nutrients

Calculating nutrient requirement (amount and ratio)

Blending of nutrients based on the generated information

YVVVVVYVYVYVYYVYYVY

Specification of customized fertilizers

» Customized fertilizers to be used for basal application shall be granular in size with
minimum 90% of the material remainsbetween 1-4 mm IS sieve and the material
passing through sieve having size less than 1 mm IS sieve should not exceed 5%.

» The moisture content should not exceed 1.5%.

» For foliar application, however, the grades should be 100% water soluble.

» The minimum nutrient contents should be 30 units of all nutrients combined.

To assure, if the customized fertilizers are upto the specification, we do the following
quality check

» Weight of one sample should be 400g (Clause 4 A (iii))

1239 |Page



Indian Farmer 5(10): 1236-1240; November-2018 Rashmi et al

» The whole sample size of 400 gms shall be powdered and analyzed for nutrients
» Customized fertilizers are checked for tolerance limit, tolerance limit shall not exceed

3% for all nutrients

Manufacturing Methodologies

Fertilizers industry is a form of secondary chemical production. There are basically three
options (FAI-NR, 2011) from the simplest to the more complex i.e.,

v
v
v

Bulk Blending
Compound Granulation/Steam Granulation and
Complex/Chemical Granulation

Advantages of Customized Fertilizers:

First and foremost objective is to promote site specific nutrient management.
Usually farmers used to apply fertilizers without knowing any requirement of the
crop. But here maximum fertilizer use efficiency can be achieved in a cost effective
manner.

Customized fertilizers are depends on soil, crop, water and specific nutrients.
Nutrient management is a major component of a soil and crop management
systems. Site specific nutrient management is applying those concepts to areas
within a field that are known to require different management options from the field
average.

Customized fertilizers includes 100 percent water soluble grades as customized
combination products required in various stages of crop growth based on research
findings and it is readily available to crops and as it is a soil-crop climate based
fertilizer and is less influenced by soil, plant and climatic condition that lead to more
uptakes of nutrients and less loss of nutrient.

It supplies the plant available nutrients in adequate amount and in proper
proportion, leads to the balanced application as it supplies not only primary
nutrients but also secondary and micro nutrients and the particular texture ensures
uniform distribution of nutrients.

As it is 100 percent water soluble it can be used for fertigation purposes. So it has
got importance in high-tech farming system. It can maximize nutrient use efficiency.
Customized fertilizer satisfies crop’s nutritional demand, specific to area, soil, and
growth stage of plant. As the micronutrients are also added with the granulated NPK
fertilizer the plants can absorb the micronutrient along with macronutrient which
prevents nutrient deficiency in plant.
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Nutrient use efficiency-contexts and concepts

A general definition of “efficiency” is: The achievement of an intended outcome with lowest
possible inputs. While the input in the concept of nutrient use efficiency(NUE) obviously is
nutrients, the intended outcome is the crop nutrient content at the time of harvest. Hence
NUE can be defined as the fraction of fertilizer nutrients removed from the field with the
crop harvest. The general formula for NUE is,

NUE = (cropNutrientremoval / Nutrient input) *100

NUE is a workable indicator to asses and monitor sound fertilizer use.

Indices of Nutrient Use Efficiency

Nutrient use efficiency can be expressed several ways. Mosier et al. (2004)
described 4 agronomic indices commonly used to describe nutrient use efficiency:

1. Partial factor productivity (PFP, kg crop yield per kg nutrient applied)

2. Agronomic efficiency (AE, kg crop yield increase per kg nutrient applied)

3. Apparent recovery efficiency (RE, kg nutrient taken up per kg nutrient applied)

4. Physiological efficiency (PE, kg yield increase per kg nutrient taken up).

Crop removal efficiency (removal of nutrient in harvested crop as % of nutrient
applied) is also commonly used to explain nutrient efficiency. Available data and objectives
determine which term best describes nutrient use efficiency. Fixen (2005) provides a good
overview of these different terms with examples of how they might be applied.

Importance of NUE

Economic significance: Since fertilizer nutrients are expensive and used in large
quantities at national level, any increase in use efficiency will lead to a substantial cut in
nutrient requirement and huge economic benefit at national level. For example, assuming
current consumption of N- 16 m tone and P- 6 m tons increase in use efficiency N and P by
1% would save 0.35 M t of N and 0.26 M t of P20s, respectively. Which at present rate
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would cost Rs.10056 million annually.(ICAR short course on “Advances in nutrient
dynamics in soil-plant atmosphere system for improving nutrient use efficiency” held at
ICAR-IISS, Bhopal during Sep 02-11, 2014).
Environmental issues: Another major problem associated with low NUE is the pollution
of biosphere. Ground water samples of many regions have reported to contain high level of
nitrate which results in human health issues. The low nutrient use efficiency is also have an
impact on global climate change as NO2 released into atmosphere from paddy field is one
of the green house gas which causes rise in global temperature.
Low response ratio of fertilizers: Statistics revealed that, during last sixty years fertilizer
consumption increased twenty five fold however, during same period food grain
production was increased only four fold, shows that there is a big gap in fertilizer response,
which needs to be corrected. This graph shows the partial factor productivity of fertilizers
from 1975 to 2015 in India. The kg food grain production per kg of NPK applied decreased
over the years.

Table.1: Efficiency of major nutrients and reason for low efficiency

Nutrient Efficiency Cause of low efficiency
Nitrogen 30-50 % Immobilization, volatilization, denitrification,
leaching
Phosohorus 15-20 % Fixation in soils al - p, fe -p,ca-p
Potassium 70-80 % Fixation in clay - lattices
Sulphur 8-10 % Immobilization, leaching with water
Micronutrients 1-2% Fixation in soils

Strategies for increasing nutrient use efficiency in field crops

Nutrient use efficiency can be increased by various methods. These are grouped into plant
based strategies and soil based strategies.

1 .PLANT BASED INTERVENTIONS

* Crop management practices.

* Crop Rotation/ Intercropping.

¢ Green Manuring.

* Crop Residue Management.

* Use of Efficient Species/Genotypes.

* Improving biological and Non biological N fixation.
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2. SOIL BASED INTERVENTIONS

* Rhizosphere management.

» Use of controlled release fertilizers and NH3/NH4 inhibitors.

* Source, Method, Rate, and Timing of Application of Fertilizers.(BMP)

* Use of Manures & INM

» Use of customized Fertilizers ,speciality fertilizers and nano fertilizers

» Various tools and techniques used to get high NUE

Plant based intervention focused on the crop and crop management practices to
increase the NUE. It include practices like intercropping and crop rotation with legumes,
use of dhiancha and other green manuring crops during cultivation, incorporation of
residue after crop harvest, selection of good genotype having high NUE etc. Practicing these
methods during crop production will reduce the dependence on chemical fertilizers
considerably.

Whereas soil based methods emphasise the soil as well as fertilizer factors in increasing
the NUE. Soil based interventions are discussed in detail below.
a. Rhizosphere management

Improved grain production to meet the food demand of an increasing population has
been highly dependent on chemical fertilizer input based on the traditionally assumed
notion of ‘high input, high output’, which results in overuse of fertilizers but ignores the
biological potential of roots or rhizosphere for efficient mobilization and acquisition of soil
nutrients. Root exploration in soil nutrient resources and root-induced rhizosphere
processes plays an important role in controlling nutrient transformation, efficient nutrient
acquisition and use, and thus crop productivity. The efficiency of root/ rhizosphere in
terms of improved nutrient mobilization, acquisition, and use can be fully exploited by: (1)
manipulating root growth (i.e. root development and size, root system architecture, and
distribution); (2) regulating rhizosphere processes (i.e. rhizosphere acidification, organic
anion and acid phosphatase exudation, localized application of nutrients, rhizosphere
interactions, and use of efficient crop genotypes); and (3) optimizing root zone
management to synchronize root growth and soil nutrient supply with demand of nutrients
in cropping systems.
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From rhizosphere processes to rhizosphere management

Manipulate crop type
and cropping systems

Crop species/genotype Cropping systems
(efficient species) » (e.g., intercropping, rotation)

Manipulate

3 3 : Manipulate
root system i- < _ P

rhizo-environment

Root proliferation Localized nutrient supply

Root activity' Rhizosphere fertilization
Root exudation Rhizosphere nutrient intensity
Efficient genotypes Transplant with rhizo-soil

Manipulate microbes

Microorganisms
Piant growth promoting rhizobacteria
Mycorrhiza

b. Use of controlled release fertilizers and NH3/NH4 inhibitors

Controlled release fertilizers: The Association of American Plant Food Control Officials
(AAPFCO) has published the following general definitions (Official Publication 57): A
fertilizer containing a plant nutrient in a form which delays its availability for plant uptake
and use after application, or which extends its availability to the plant significantly longer
than a reference ‘rapidly available nutrient fertilizer’ such as ammonium nitrate or urea,
ammonium phosphate or potassium chloride. Such delay of initial availability or extended
time of continued availability may occur by a variety of mechanisms. These include
controlled water solubility of the material by semi-permeable coatings, occlusion, protein
materials, or other chemical forms, by slow hydrolysis of water-soluble low molecular
weight compounds, or by other unknown means. They are classified into

1. Uncoated slow release fertilizers: This can be further divided into biologically
decomposing compounds such as urea-formaldehyde, and chemically decomposing
compounds such as IBDU

2. Fertilizer product with physical barrier (coated): The fertilizer coating include organic
polymer, resins, and inorganic material like sulphur. PCRFs (Polymer-Coated Release
Fertilizers) are coated controlled release fertilizers which supply all 3 fertilizer element
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and many formulation include calcium, magnesium, sulphur and micronutrients. Ex.
Osmocote, Multicote and Nutricote.

Inhibitors: These are the compounds whichprevent the biological activity that impacts the
nitrogen cycle.

Ex. Urease inhibitors (NBPT ,NBTPT, PPDA)-Block conversion of urea to ammonia and
allows more time for urea to diffuse away from point of application. The slowing of
conversion of urea to ammoniacal N can significantly reduce the potential for NH3z
volatilization

+ +

CONH) +H +HO %‘r €, 2NH +CO

22 2 4 2
Nitrification inhibitors (Nitrapyrin, DCD)- Slowdown the conversion of NH4* to NOzand
reduces leaching and de-nitrification losses.

Mitrification inhibitor
+ NITROSOMONAS _ +
2HH4 + 302 ,2H02+ 2H20 + A H

Aommoniunm Mitrite

c. Best management practices

The fertilizer industry supports applying nutrients at the right rate, right time, right
source and in the right place as a best management practice (BMP) for achieving optimum
nutrient efficiency.

Right source: Choice of fertilizer is made on the basis of number and amount of nutrient
present in them, chemical form and solubility of their nutrients, cost per unit nutrient,
effect on soil property and crop quality and ease of handling, storage and application.

Right time: Time of application is also important. Application time of fertilizer should
coincide with the crop demand. Since nitrogen is required throughout the crop growth split
application is recommended whereas P and K requirement of a crop is more at the initial
growth stages and hence basal application is followed in these nutrients.

Right rate: Rate of application should be fixed by soil testing in order to avoid over use and
under use of fertilizers. One should also consider the soil nutrient supply as well as crop
needs while fixing the rate of application. It should be crop and site specific.

Right place: Determining the right placement is as important as determining the right
application rate. Numerous placements are available, but most generally involve surface or
sub-surface applications before or after planting. Compared to the broadcasting method(
surface), placement of fertilizer near root is found to be beneficial as it need lesser amount
of fertilizers and reduces the losses due to fixation and leaching considerably. The
fertilizers should be placed near root zone so that root can easily assess them.
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d. Integrated Nutrient Management

Sustainable crop production requires judicious management of all nutrient sources
available in a farm, village or region. These include fertilizers, organic manures, and waste
materials suitable for recycling nutrients, soil reserves, biological nitrogen fixation and
biofertilizers (Johnston, 1994). The main aim of integrated plant nutrient management is to
increase and sustain soil fertility to provide a sound basis for flexible food production
systems that, within the constraints of soil and climate, can grow a wide range of crops to
meet changing needs (FAO, 2001).

Basic
Components of INM

Chemical Biofertilizers
fertilizers

(15|
INM can improve
Agronomic use efficiency nutrients.
Soil health.
Crop productivity.
Soil fertility.
Environmental quality

X/
X4

L)

X/
X4

L)

K/
X4

X/
LX)

K/
X4

)

Integrated nutrient management combines the objectives of production with ecology and
environment, that is, optimum crop nutrition, optimum functioning of soil health and
minimum nutrient losses or other adverse effect on the environment. INM has to be
considered an integral part of any sustainable agricultural system.
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e. Use of customized Fertilizers, speciality fertilizers and nano fertilizers

The use of new fertilizer products such as customized fertilizers, speciality fertilizers
and nano fertilizers are found to be better in respect nutrient use efficiency because of
their specificity in form and nutrient content compared to conventional fertilizers.

Customized fertilizers: Customised fertilizers are multi-nutrient carriers designed to
contain macro, secondary and micro-nutrient both from inorganic sources and/or
organic sources, manufactured through a systematic process of granulation,
satisfying the crop’s nutritional needs, specific to its site, soil and crop.
Speciality fertilisers are those fertiliser products which are applied at special
conditions of plant, or to induce special activity in plants. They are fully water-
soluble solid fertilizers having high nutrient content with low salt index. Ex. Banana
special, Poly feed, Multi K etc.
Nano fertilizers referes to a product that delivers nutrients to crops in one of three
ways : 1)The nutrient can be encapsulated inside nanoporous materials, 2) coated
with thin polymer film, 3)Delivered as particle or emulsions of nanoscales
dimensions ( Raiet al, 2012). Nanostructure fertilizer exhibits novel physico-
chemical properties, which determines their interaction with biological substances
and process. The application of nanotechnological formulation to agricultural crop
inputs is one of the proposed tools for sustainable intensifications. These
applications includes increase uptake efficiency in plants, developing DNA based
nano sensor in a polymer coated fertilizers which would release only as much
fertilizer as “demanded” by plant roots. Nanofertilizer mainly delays the release of
the nutrients and extends the fertilizer and extends the fertilizers effect period.
Nano-sized fertilizer provides nutrients more available to nano scale plant
pores, and therefore results in greater nutrient use efficiency. Nano materials may
help to improve nutrient use efficiency because of their small size (between 1 to 100
nm), more surface area and their slow rate of release, which facilitate to the plants
to take up most of the nutrients without any waste. It is claimed that controlled
nutrient release and increase water retention in the soil are responsible for better
yield under nanofertilzier application.
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ore than 60% of world buffalo population resides in Asia (Cruz, 2010). Buffaloes

are significant milk producer in south and south-west Asia contributing

approximately 93.17 % (FAO, 2010). Presently, in India, more than half of the
milk comes from buffaloes. Bovine mastitis can be defined as infectious or non infectious
inflammation of mammary glands (Bradley, 2002) characterized by physical, chemical and
usually bacteriological changes in milk and pathological changes in udder affecting the
quantity and quality of milk (Radostits et al, 2000; Sharma et al, 2012). In dairy sector
mastitis causes great economic loss of farmers as well as country by reduced milk
production upto 70%, treatment coast upto 7%, milk withdrawal after treatment upto 9%,
increased labour coast and premature culling upto 14% (Miller et al, 1993). It was
estimated that annual economic loss due to mastitis increase from Rs. 529 million/annum
in 1992 (Dhanda and Sethi, 1962) upto Rs. 60532 million/annum in 2001 (Dua, 2001).
Mastitis is one of the most important diseases in dairy cattle accounting for 38% of the
total direct coast of common production disease (Kossaibati and Esslemont, 1997).

The periparturient period is characterized by sudden changes in metabolic and immune
cell functions that predispose dairy cows to increased incidence of disease (Contreras et al,
2010). The transition phase from pregnancy to lactation is crucial for the profitability of the
dairy cow and is characterized by depletion of antioxidant status of animal (Grummer,
1995). Physiological changes during transition period associated with rapid differentiation
of secretory parenchyma, intense mammary gland growth, and the onset of copious milk
synthesis and secretion are accompanied by a high-energy demand and an increased
oxygen requirement (Gitto et al, 2002). Increased oxygen demand during periparturient
period stimulates production of oxygen-derived reactants which are known as reactive
oxygen species (ROS). When production of ROS become more than its neutralization by
antioxidant mechanisms, it leads to oxidative stress (Trevisan et al, 2001).
Imunosuppression is very common phenomenon during the transition period and animal
become susceptible for number of diseases (Mallard et al, 1998). During transition period
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different components of the host defense system are altered which includes neutrophils
function, lymphocyte responsiveness to mitogen stimulation, antibody responses, and
cytokine production by immune cells (Mallard et al, 1998; Kehrli et al, 2006). Impaired
neutrophil function prior to parturition may leads to the occurrence of mastitis, metritis,
and retained placenta in dairy cows (Cai et al, 1994; Kimura et al,, 2002). Oxidative stress
leads to peroxidative damage of lipids and other macromolecules of cells with consequent
alteration of cell membranes and other cellular components (Toyokuni, 1999).
Antioxidants can be defined as any substance that delays, prevents, or removes oxidative
damage to target molecules (Halliwell and Gutteridege, 2007) and include some vitamins
like vitamin A, vitamin C and vitamin E and some minerals like zinc and copper and several
metalloenzymes such as superoxide dismutase, catalase and glutathione peroxidase.

Vitamin E, Se and Mastitis:

Vitamin E and selenium (Se) are key components of the antioxidant system of tissues and
cells. Vitamin E is the most important lipid soluble antioxidant and the biologically most
active form is a-tocopherol. Vitamin E is an integral component of all lipid membranes and
has a role in protecting lipid membranes from attack by high tissue concentrations of
reactive oxygen species (Rice and Kennedy, 1988). Most cases of clinical mastitis occur
during the first month of lactation (Green et al, 2002), and coincide with the lowest
vitamin E blood concentration (Goff and Stabel, 1990). Maintenance of optimal level of
vitamin E together with low levels of oxidative stress is an important factor in dry cow
management and improvement of udder health.

Selenium is an integral component of the enzyme GSH-Px (Diplock, 1981; Erskine,
1993; Smith et al,, 1997) which catalyzes the reduction of organic hydroperoxides, lipid
peroxides, and hydrogen peroxide, using glutathione as the reducing agent, thereby
protecting cells from oxidative damage resulting from normal oxidative metabolism. Blood
Se concentration also related with occurrence of clinical mastitis and somatic cell count
(SCC). Experiments shown that glutathione peroxidase activity, phagocytic activity and
phagocytic index of polymorphonuclear becomes more in the mastitic animal treated with
vitamin E and selenium than those treated with antibiotic alone (Mukherjee, 2007).
Selenium supplementation to periparturient cows reduces the incidence and severity of
mastitis (Smith et al, 1984) because of the actions of certain antioxidant selenium-
dependent enzymes (Papp et al., 2007). Plasma glutathione peroxidase is considered as an
indicator of oxidative stress (Tiiziin et al, 2002). It was also seen in experiments that diets
of heifers supplemented with vitamin E and Se from 60 days pre-partum and continuing
throughout lactation had significantly fewer infected quarters at calving, reduced
prevalence of infection throughout lactation, fewer cases of clinical mastitis, infections of
shorter duration, and lower milk SCC compared with the none supplemented heifers
(Smith et al,, 1985). Minerals (Zinc, copper, iron, manganese, selenium) are essential for the
formation of antioxidants' enzymes. Minerals (Zinc, copper, iron, manganese, selenium) are
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essential for the formation of antioxidants' enzymes. Some minerals like copper, zinc, iron
and manganese are important component of various antioxidant enzyme systems. For
example Zn is an essential part of an enzyme superoxide dismutase (SOD) which removes
the superoxide free radical thereby reducing the oxidative stress (Abd Ellah, 2013). SOD is
considered the first defense against prooxidants that convert the superoxide to hydrogen
peroxide whereas glutathione peroxidase converts hydrogen peroxide into less dangerous
reduced forms (Halliwell and Chirico, 1993). Supplementation of zinc helps the animal to
recover from increased oxidative stress by reducing the SCC (Kincaid et al,, 1984; Popovic,
2004) which may act as a source for free radicals and hence oxidative stress. Experimental
studies approved that copper supplementation reduced the severity of clinical signs of E.
coli mastitis (Scaletti et al., 2003). Catalase primarily found within peroxisomes of most
cells, is an iron metalloenzyme which catalyses the conversion of hydrogen peroxide into
water and oxygen (Chance et al, 1979). Plasma level of vitamin A, beta carotene and a-
tocopherol decreases during periparturient period (Michiels et al, 1994; Weiss et al.,, 1997;
Arechiga et al,, 1998). Minerals (Zinc, copper, iron, manganese, selenium) are essential for
the formation of antioxidants' enzymes.

From above discussion we can conclude that antioxidants are of prime importance and play
very important role in eliminating the free radicals produced during different biochemical
reactions inside the body. Since the rate of production of free radicals during periparturient
period is very high so it is mandatory to supply the antioxidants either in feed or in
injection form.
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arrot (Daucus carota L.) belongs to the family Apiaceae. It is a very popular winter

vegetable and one of the important root crops cultivated throughout the world for

its fleshly delicious, attractive edible roots. It's grown in spring, summer and autumn
seasons, in temperate countries and during winter in tropical and subtropical regions. It is
the most widely grown root vegetable crop in India wherein it occupies an area of 64.27 ha
with a production of 1144.54 MT and an average yield of 145.83 q/ha (NHB, 2017). In
recent years, the consumption of carrot and its products have increased steadily due to
their recognition as an important source of natural antioxidants besides, anticancer activity
of B-carotene being a precursor of vitamin A (Suvarnakuta et al., 2005). The important
varieties of carrot grown in different parts of India are Pusa Kesar, Pusa Kulfi, Pusa Asita,
Pusa Yamdagni, Pusa Meghali, Pusa Nayanjyothi, Pusa Rudira, Zeno, Early Nantes, Nantes,
Nantes Half Long, Imperator, Chantenay (Selvakumar, 2016).

Though there is sufficient production of carrot in India, yet its availability is scanty
for greater part of the year. Due to seasonal variations in price of carrots, the preparation of
some carrot products is restricted to main season when it is available in plenty. Carrot
being a perishable and seasonal crop, it is not possible to readily make it available
throughout the year. So, osmotic dehydration of carrot during the main growing season is
one of the important alternatives for preservation. It can also be used for making value
added products throughout the year specially vitamin A rich functional products for
children’s. According to the WHO vitamin-A deficiency blinds, or partially blinds, over 3,
00,000 children a year worldwide (Sra et al., 2011). Hence, osmotically dehydrated carrot
products can be utilized for mitigation of vitamin A associated deficiency disease.

There are several techniques for processing of carrot roots. Among them,
dehydration of vegetables are best suited under Indian conditions (Jayraman and Dasgupta,
1992). In recent years, osmotic dehydration has been widely used for fruits and vegetables
preservation due to its potential to keep sensory and nutritional properties similar to the
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fresh fruits and enrich products with some compounds, like the functional foods (Prothon
etal.,, 2001).

Osmotic Dehydration

Osmotic dehydration (OD) is a method for the partial dehydration of water-rich foods such
as fruit and vegetable, which involves immersing samples for definite duration in a
concentrated solutions of sugar or salt, with a water activity (aw) lower than that of the
foodstuff (Spiazzi and Mascheroni 1997; Raoult-wack, 2002 and Li and Ramaswamy, 2005).
The osmotic pressure difference between plant cells and surrounding concentrated
solution supported the driving force of diffusion water.

Osmotic dehydration involves three simultaneous counter-current fluxes of mass
transfer. Two major simultaneous counter-current types of mass transfer consist of water
diffusion from product to solution followed by uptake of solutes from solution into product
(Uribe et al.,, 2010). Leaking of solutes like sugars, salts, organic acids, and minerals which
exist naturally in plant cells into the solution establish a negligible flow of mass transfer.
This phenomenon revealed that membrane which is responsible for osmotic transport is
not perfectly selective (Rastogi and Raghavarao, 2004). The process of osmotic
dehydration (OD) also called as ‘dewatering-impregnation soaking’ (DIS), involves
removing upto 50% of the initial weight of moisture in the food with minimal uptake of
solutes the solution (5-25 per cent/100g of fresh sample). The influence of the main
process variables, such as concentration and composition of osmotic solution, solution
movement, solution temperature, pressure, immersion time, pre treatments, agitation, fruit
structure, size, shape, geometry, solution to sample ratio are the main parameters that have
influence on the mass transfer rate and make product quality during the process (Panades
etal, 2008).

Role of Osmotic Dehydration

Osmotic dehydration has gained attention recently due to its potential application
for value addition and product formulation in the food processing industry. Osmotic
dehydration (OD) in the food industry has several advantages in comparison to other
presently used processes: quality improvement in terms of colour, flavour and texture,
energy efficiency, packaging and distribution cost reduction, chemical pretreatment,
product stability and retention of nutrients during storage (El-Aouar et al., 2006). It is a
useful technique for the production of safe, stable, nutritious, tasty, economical and
concentrated food obtained by placing the solid food, whole or in pieces in sugar or salt
aqueous solution of high osmotic pressure. Apart from this, problems of marketing,
handling and transportation becomes much simpler and fruits or vegetable could be made
available to the consumer throughout the year. The principle of osmosis as a means of
water removal has been known for a long time. However, application of osmotic treatments
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to food can be considered among the new or improved techniques, as its main
characteristics are that the materials are exposed to minimal thermal stress and that the
processing in most cases is applied in combination with other preservation methods. The
inclusion of osmotic process in conventional dehydration has two major objectives first one
is quality improvement (Ponting et al., 1966) and second most important one is energy
savings. Osmosed products fall under the group of intermediate moisture foods. Therefore,
addition of preservatives, air drying, vacuum drying, freeze drying, dehydro-freezing and
dehydro-canning have been used to stabilize them (Raoult-wack, 1994; Sagar and
Sureshkumar, 2010; Selvakumar, 2011).

Process For Osmotic Dehydration of Carrot Slices

Selection of Carrots

Fresh carrots with uniform size and shape, free from transportation injuries,
bruises, insect damages and diseases were selected for making the nutritionally rich
osmotically dehydrated carrot slices.

Carrot slices preparation

Carrot with uniform colour, size shape are selected, weighed, washed, lye peeled
(5% NaOH boiling aqueous solution for 2 min). Lye peeled carrots are to be thoroughly
washed with tap water, weighed and cut into 3-4 mm thick slices after removing top and
bottom portion. Prepared slices are again weighed to record the yield recovery of fresh
slices to be used for osmotic dehydration. After words, slices are subjected to low-
temperature-long-time (LTLT) blanching for 30 min at 60°C in 5 per cent aqueous solution
of sugar (1:5 W/V). Blanched carrots are air cooled and used for osmotic dehydration.

Sugar syrup preparation

Sugar syrup of 60°Brix has been prepared. For one kg of prepared carrot slices two
kg of each syrup is required. For making required osmotic solution, one kg of sugar and one
kg of water are used for 60°Brix concentration sugar syrup. In this osmotic process, carrot
slices to sugar syrup ratio was maintained 1:2 (W/V). While boiling the sugar syrup
solution, 0.3 per cent of citric acid is added. After adjusting the concentration of sugar
syrup either by heating or addition of some more sugar, 0.1 per cent each of potassium
metabisulphite and sodium metabisulphate as a preservative was added to sugar syrup
after dissolving in little drinking water once the syrup was cooled below 45°C.

Osmosis

1255 | Page



Indian Farmer 5(10): 1253-1259; November-2018 Selvakumar and Tiwari

Prepared carrot slices of 1 kg each are dipped in 60°Brix sugar syrup in the slices to
syrup ratio of 1:2 (W/V) and allowed to continue osmosis for 20 hours at room
temperature (25-30°C). During the process of osmosis, water flows out of the carrot slices
to the syrup and fraction of solute moves into the carrot slices. At the end of the treatment
for a particular osmotic duration ie. 20hrs, the carrot slices are taken out of the osmotic
solution and these osmosed carrot slices were weighed to know the extent of water
removal from the slices by osmosis.

Dehydration

After osmosis process of carrot slices are spread thinly on stainless steel trays which were
kept in a cabinet tray drier for dehydration. Carrot slices are thoroughly air dried at 55-
60°C temperature till the slices reached the desired moisture content (14-15%) and
product quality. The time required for drying the product to optimum moisture was
recorded in different treatments.

Packaging and Storage

After dehydration, the dried carrot samples are packed in plastic punnets and can be stored
at ambient conditions (25-35°C) for a period of six months.

CONCLUSION

Osmotic dehydration of carrot will be convenient alternative for long term storage as
compared to cold storage or canned products. The pre-treatments and methods of
dehydration are to be influence the quality of dried products along with nutrient retention.
Osmotic dehydration (OD) of carrot slices has several advantages in the food industry in
comparison to other presently used processes: quality improvement in terms of colour,
flavour and texture, energy efficiency, packaging and distribution cost reduction, chemical
pretreatment, product stability and retention of nutrients during storage Hence,
osmotically dehydrated carrot products can be utilized for mitigation of vitamin A
associated deficiency disease especially children’s and it can be used as intermediate
moisture food in nutraceutical industry.
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FLOW CHART FOR OSMOTIC DEHDYRATION OF CARROT

SELECTION OF UNIFORM SIZE, THICKNESS, COLOUR CARROTS

l

WASHING

l

LYE PEELING OF THE CARROT (5% NaOH boiling solution for 2 min)

J

PREPARATION OF CARROT SLICES

|

REMOVE TOP AND BOTTOM OF ROOT

|

LOW TEPERATURE LOW TIME BLANCHING (LTLT) OF CARROT SLICES
(5% aqueous sugar solution 30min at 60°C)

A4
SYRUP PREPARATION OF DIFFERENT CONCENTRATION (60°B)

A\
OSMOTIC TREATMENT AT VARIOUS DURATION 20hrs "'DRAINING

l

HOT-AIR DRYING

{

PACKAGING AND STORAGE

(Selvakumar, 2011)
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FLOW CHART FOR OSMOTIC DEHYDRATION OF CARROT SLICES
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rowing vegetables and fruits in urban home gardens is recognized for its potential

role in increasing food and nutritional security, community resource development,

waste management and environmental sustainability. A large part of the world
population is living in urban areas. The rich social and economic variability of urban areas
offers opportunities for innovative science, living condition improvements and agricultural
and ecosystem management requiring novel policies, and action to promote harmony both
between society and nature and between groups of people. Fruit and vegetablecrops play a
vital role in human diet as fresh food, sources of calories, vitamins, dietary fibre and
nutraceuticals. India has a rich pool of genetic wealth of such crops which are suitable for
urban cultivation, processing and value addition. Malnutrition and under-nutrition account
for considerable ill-health among our population. Fruits and vegetables play an important
role to make our food palatable, easily digestible, balanced and nutritive. Dieticians
recommend consumption of 300gvegetables/capita/day and 65g fruits/capita/day to
combat malnutrition. Fruits and vegetables grown in urban home or kitchen garden and
container garden are fresh, safe, rich in nutrient and energy and superior in taste and
quality in comparison to vegetables available in market for consumption.

Kitchen gardening is the growing of fruits or vegetable crops in the residential
houses to meet the requirements of the family all the year round. Every individual is
concerned with home or kitchen garden. Irrespective of the fact whether the individual is a
villager or a city dweller, kitchen garden should be a part of his home.

BENEFITS OF URBAN HOME GARDEN

e Availability of fresh and safe vegetables and fruitsto meet the requirements of the
family all the year round.
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e Vegetables grown in home garden are not liable to infection with germs during
washing, handling and unsanitary condition like in the market.

o Efficient and effective use of land for growing fruits and vegetables for continuous
supply to the family throughout the year.

e Utilization of kitchen waste to produce compost and use waste water judiciously.

e [t is an excellent hobby and healthy occupation in spare time for the young and
aged-an hour or two spent either in the morning or in the evening in the kitchen
garden provide good exercise to body and a healthy recreation to the mind.

e It helps in lowering the vegetable bills and there are no transport charges,
middlemen’s share which adds to the price paid by the consumer in the market. The
cost of raising vegetables in home garden through one’s own labour is far less than
what a family spends on vegetables in the market. Besides, special appeal to palate
and the pleasure and satisfaction of growing vegetables in front of one’s own eyes
are priceless.

e Home gardening secures enough vegetables within the means of all classes at a very
cheap rate.

e Increase the sense of responsibility/satisfaction of each and members of the family
in growing fruits and vegetables for daily consumption.

e Battle against vegetable price inflation, as we find today, can be fought on the home
frontthrough kitchen/home gardening.

Location of home garden

Location is the most fundamental criterion for success of a home or kitchen garden. As
most of the work is done by the family members in spare times, the location should be in
the backyardnearness to the house. As far as practicable, kitchen garden plots should be
located close to the well, water tap or other source of irrigation. The closer the vegetable
garden and the easier it is to reach, the more you will probably use it. It should never be
located in the shady area of home which is generally not suitable for most of the vegetables.
There should be enough of sunlight for major part of the day.The garden should receive at
least 6 hours of direct sunlight each day. The soil should be fertile and easy to till, with just
the right texture-a loose, well-drained loam soil.

Designing the home/kitchen garden

The first step in planning garden is selecting the vegetables to be grown.Only a few
vegetables may be unsuitable because of space limitations, improper climate, or unusually
poor growing conditions. The second step is to draw a diagram of the garden site. The
diagram should show the kind of vegetables to be planted, the distance between rows, and
the time of planting.

The principles should be followed in designing the layout of the garden are:
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(i) In most cases there is a limited choice for the selection of the site for a kitchen
garden. The land is selected usually in the backyard of the house, where possibly a
rectangular piece of land rather than a square is preferable.

(ii) The layout should be such as to make the garden look attractive and allow access
to all the parts. As various kinds of vegetables will be grown in different parts of the year,
the land will have to be laid out in small plots.

(iii) In homes where no space is available one can grow vegetables in pots or boxes
in roof. But preference should be given to such fruits or vegetables which produce more
number of fruits from an individual plant, i.e., cucurbits, tomato, cherry tomato, brinjal,
chillij, etc.

(iv) One or two compost pits can be dug in the corner of the garden.

(v) The quick growing fruit trees like papaya, Kagzi lime, etc., should be located on
one side preferably on northern side of the garden so that they may not shade other crops.

(vi) Climbing type vegetables like cucurbits, peas, dolichos, etc., can be trained on
the fences

(vii) Several sowings or a succession of sowing of one particular crop at short
intervals should be done to ensure a steady supply of vegetables.

(viii) The ridges which separate the beds should be utilized for growing root crops
like radish, turnip, beet, carrot, etc.

(ix) Early maturing crops should be planted together in continuous row so that the
areas may be available at once for putting late crops.

(x) The interspaces of some crops which are slow growing and take long duration to
mature, like cabbage, cauliflower, brinjal should be used for growing some quick growing
crops like radish, turnip, beet leaf, lettuce, etc.

Crops for the home/kitchen garden

The crops to be taken in the home garden depend mainly upon two factors, i.e. size of the
garden and the choice of the family. Only those vegetables should be taken which are suited
to the region and produce satisfactory yield. In case the land available is large for the
kitchen garden, a large number of fruits and vegetables that the family likes can be grown.

Choice of vegetable crops:

If space is limited, only those vegetables can be grown which give better yield per unit area.
The cultivars should be selected according to the suitability of the region and according to
the period of sowing. Tomatoes, beans, cabbage, lettuce, beet leaf, beet root and other root
crops are desirable for small gardens.

Tools for gardening:

The tools considered essential for maintaining a small or moderate-sized garden are a
spade or four-pronged digging fork, transplanting trowel, sickle, garden knife, khurpi, hand
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sprayer, rake, hand hoe, trench hoe, hand cultivator, hand duster, water cane, measuring
stick, string, stakes, and irrigationequipment. Besides this basic lista wheel cultivator, small
sprayer, and wheelbarrow may be required. With these tools at hand one can readily
handle most garden tasks.

In fact, in home garden one should grow those fruits and vegetables, in which
freshness is of great importance from the point of edibility and food value:

Cropping arrangement in kitchen garden

Plot No. Crop Month

1. Cabbage intercropped with lettuce November-March
Cluster bean and French bean March-October

2. Cauliflower (late) intercropped with September-February
Knolkhol September-February
Cowpea (summer) March-August
Cowpea (rainy season) March-August

3. Cauliflower mid-season July-November
Radish November-December
Onion December-June

4. Potato November-March
Cowpea March-June
Cauliflower (early) July-October

5. Brinjal with beet leaf as intercrop July-March
Bhindi with amaranth as intercrop March-June

6. Brinjal with beet leaf as intercrop August-April
Bhindi with amaranth as intercrop May-July

7. Chilli September-March
Bhindi June-August

Layout plan of model kitchen garden
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Container gardening/terrace gardening in urban home:
Since in urban areas there is little garden space available, one can grow vegetables in pots,
drums and other containers placed on terrace or roof or balcony. The first step in starting
terrace gardening is to get terrace water proof, pointed to avoid seepage of water. It should
be open space where enough sunshine is available and the roof used for terrace gardening
should be made strong enough so that it can withstand heavy weight of soil and pots or
trays.There is usually limited choice as regards size, shape and location of the kitchen
garden. However, as per the layout of the house one has to utilize the adjacent land area for
kitchen gardening. Besides the roof of house can be used for container gardening.
Growing of vegetables in pots or in beds on terraces

With increased urbanization and consequent pressure on land it is becoming
difficult to own and cultivate conventional type of home gardens even of a small size of
land. In such situation vegetables can be grown in terraces either in pots or in beds
according to the available space as below:
Boxes or pots

Ordinary earthen 30-40 cm diameters are ideal for growing vegetable. Large cement
pots of 40 x 40 x 30 cm sized can also be used. The wooden boxes should preferably be of
75 cm length and 45 cm width and 50 cm height. Any vegetables can be conveniently
grown in these.
Beds

Small narrow rectangular cement beds may be constructed along the wall on the
roof. The beds should be at least 45-60 cm height and 75 cm width. The entire roof should
not be covered with the soil for frequent watering and heavy weight of the soils likely to
damage.
Choice of vegetables
Since limited number of plants can be grown and large space is required for keeping them
on roof, therefore, there should not be any ambitious programme of planting. It is advisable
to grow only those vegetables which cannot be obtained in fresh conditions form the
market such as lettuce, leafy vegetables, radish, coriander, fenugreek, etc. If one has to
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grow vegetables in pots and boxes, preference should be given to those types which

produce more number of fruits per plant like tomato, brinjal, chilli, beans, cucurbits, etc.
There are large number of varieties and hybrids of vegetables suitable for growing

in the home garden as given below:

Groups Crop Varieties/hybrids Growing season
Solanaceous | Brinjal Pusa Shyamla (long purple), Small | Kharif (June/]July-
crops round-Pusa Bindu, Pusa Ankur Oct/Nov)

Tomato Pusa Sheetal, Pusa Sadabahar, Pusa | Autumn-Winter
Hybrid-2, Pusa Hybrid-4, Pusa Hybrid-
8, Pusa Rohini
Chilli Pusa Sadabahar Kharif
Leafy Amaranth Pusa Lal Chaulai, Pusa Kiran Spring summer and
vegetables Kharif
Chenopodium | Pusa Bathua 1 Winter
Beet leaf All Green, Pusa Harit, Pusa Bharati Winter
Fenugreek Pusa Early Bunching, Pusa Kasuri Winter
Vegetable Pusa Sag 1 Winter
mustard
Cole crops | Cabbage Golden Acre, Pusa Mukta, Pusa | Winter
Cabbage Hybrid-1
Cauliflower Pusa Meghna, Pusa Kartik Sankar, Early-June/July-
Pusa Deepali, Oct/Nov
Pusa Sharad, Pusa Hybrid 2, Mid early-July/August-
Pusa Paushja, Pusa Shukti, Nov/Dec
Pusa Snowball K-1, Midlate-
Pusa Snowball Kt-25 August/September-
December/January
Late-October/Nov-
Feb/March
Knolkhol White Vienna, Pusa Virat, Palam | Winter
Tender knob
Bulb and | Onion Pusa Red, Pusa Madhvi, Pusa Riddhi Winter
root crops
Radish Pusa Chetki, Mar-Sept
Rapid Red White Tipped, Pusa | Oct-Nov
Mridula (breakfast radishes)
Pusa Jamuni (pink fleshed), Pusa | Sept-Nov

Gulabi Pink fleshed), Pusa Vidhu
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(white)
Carrot Tropical- Pusa Vristi (red, heat | Kharif
tolerant);
Pusa Meghali (orange), Winter
Pusa Rudhira (red), Pusa Asita (black)
Temperate: Pusa Yamdagni (orange, | Winter and Spring
temperate), Pusa Nayanjyoti (orange, | summer
temperate)
Turnip Pusa Sweti, Kharif (August)
Purple Top White Globe, Pusa | Winter
Chandrima, Pusa Swarnima
Legumes Garden Pea Arkel, Pusa Pragati, Pusa GP 17 Winter
Cowpea Pusa Sukomal Spring summer and
Kharif
French bean Bush type (Contender, Pusa Parvati), | Autumn and spring
Pole type (Kentucky Wonder, Pusa | summer
Himlata)
Dolichos Pusa Sem-2, Pusa Sem-3 Kharif and autumn
winter
Cluster bean Pusa Navbahar Spring summer and
Kharif
Bhindi Pusa A-4 Spring summer and
Kharif
Cucurbits Bottle gourd Pusa Sandesh (round fruit), Pusa | Spring summer and
Naveen (long fruit), Pusa Hybrid-3, | Kharif
Pusa Santushti (pear shaped), Pusa
Samridhi (Long)
Bitter gourd Pusa Vishesh, Pusa Do Mousami, Pusa | Spring summer
Hybrid 1, 2
Pumpkin Pusa Vikas, Pusa Viswas, Pusa Hybrid | Spring summer
1
Sponge gourd | Pusa Sneha Spring summer and
Kharif
Ridge gourd Pusa Nutan Spring summer and
Kharif
Cucumber Pusa Uday, Pusa Barkha Spring summer and
Kharif
Exotic Bunching Pusa Soumya All the year round
vegetables | onion
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Leek Palam Paustik Winter

Celery Ford Hook Emperor Winter

Lettuce Great Lakes, Chinese Yellow Winter

Parsley Moss Curled Winter

Broccoli Green Sprouting : Pusa Kts-1, Palam | Winter
Samridhi

Yellow heading: Palam Kanchan
Purple heading: Palam Vichitra

Kale Pusa Selection Winter

Brussels Hilds Ideal Winter

Sprout

Cherry tomato | Pusa selection Autumn winter
Perennial Drumstick CO-1, Co-2 -

tree

Growing Mushrooms Indoors

Mushrooms are a healthy addition to any diet, as they are low in calories and fat, high in
fiber, and contain high amounts of potassium. In addition, they are very easy to grow at
home. Mushrooms are best grown indoors where the temperature and light conditions can
be more readily managed. Learning how to grow mushrooms indoors is a matter of
managing their growing conditions carefully.

Choice:

The Oyster and white button mushroom are easiest to grow at home. Although the
method of growing these are similar, but the ideal growing media differs.

The oyster mushrooms grow best in straw and button mushrooms grow best in
composted manure. These different growing media reflect the different nutritional
needs of each species.

Purchase mushroom spawn:

Mushroom spawn is sawdust permeated with mushroom mycelia - essentially the
root structure of the fungus. It is used much like plant seedlings to facilitate growth.
One can purchase mushroom spawn from several retailers/gardening supply stores.
One should try to buy spawn rather than spores. Growing mushrooms from spores
takes more time and practice.

Where to grow Mushrooms?

Mushroom prefer dark, cool, moist and humid growing environment. In a house, a
basement or spot under the sink may be ideal

Test the proposed location by checking the temperature, most mushrooms grow
best in temperature between 55-60°F.

1267 |Page



http://www.wikihow.com/Grow-Mushrooms-Indoors

Indian Farmer 5(10): 1260-1268; November-2018 Selvakumar and Ganghadhar

e Mushroom can tolerate some light, but the place should be relatively dark or in low
light.

e For growing mushroom at home one may have a couple options for materials i.e.
one can buy mushroom Kkits already packed with a growing medium that is
inoculated with spawn.

e Use 14 x 16 inch trays about 6 inches deep.

e Fill the trays with mushroom compost materials and inoculate with spawn

e Button mushroom appear within three-four weeks.

Harvesting:

Harvest them when the caps open and stalk can be cut with a sharp knife from stem.
Avoid pulling mushroom which damages the surrounding one still developing. Harvesting
every day results in a continuous crop for about six months.
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ABSTRACT

Humans have been improving the yield and disease resistance of crop for hundreds of years
through traditional agricultural methods. Targeted genome engineering also is known as genome
editing has emerged as an alternative to classical plant breeding and transgenic (GMQO) methods to
improve crop plants and ensure sustainable food production. The CRISPR/Cas system has emerged
as a powerful tool to create targeted mutations in plants. CRISPR/Cas is a microbial adaptive
immune system that uses RNA-guided nucleases to cleave foreign genetic elements. This
technology can be used to investigate the function of a gene of interest or to correct gene
mutations in cells via genome editing. The technique is extremely simple, economical and versatile
in many applications with minor modifications. This simple, affordable, and the elegant genetic
scalpel is expected to be widely applied to enhance the agricultural performance of most crops in
the near future.

INTRODUCTION

Humans have been improving the yield and disease resistance of crop for hundreds of
years through traditional agricultural methods. Gene editing, a type of genetic
engineering in which DNA is added, deleted or replaced in a target genome, is
revolutionizing plant breeding across the world. Many gene families that regulate key
processes are highly redundant and spread across diverse chromosomal locations in
plants. To understand gene function this necessitates the ability to simultaneously target
and mutate distinct loci in a highly specific manner without affecting other genes
(Peterson et al., 2016). Targeted genome engineering also is known as genome editing
has emerged as an alternative to classical plant breeding and transgenic (GMO) methods
to improve crop plants and ensure sustainable food production. The CRISPR/Cas system
has emerged as a powerful tool to create targeted mutations in plants (Lozano and Cutler,
2014). CRISPR/Cas is a microbial adaptive immune system that uses RNA-guided
nucleases to cleave foreign genetic elements. This technology can be used to investigate
the function of a gene of interest or to correct gene mutations in cells via genome editing.
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The technique is extremely simple, economical and versatile in many applications with
minor modifications (Song et al., 2016).

In plants, the application of CRISPR/Cas is just emerging. Successful examples
have been reported for rice, maize, tomato, wheat, citrus and other crops (Song et al.,
2016). The CRISPR/Cas system is simple, efficient, highly specific and produces fewer off-
target events. It is thus a promising tool for genome modification in plants. CRISPR/Cas9
is expected to have a large impact on basic and applied research in plant biology. This
simple, affordable, and the elegant genetic scalpel is expected to be widely applied to
enhance the agricultural performance of most crops in the near future.

Application in Agriculture

e C(Can be used to create a high degree of genetic variability at a precise locus in
the genome of the crop plants.

e A potential tool for multiplexed reverse and forward genetic study.

e Precise transgene integration at specific loci.

e Developing biotic and abiotic resistant traits in crop plants.

e A potential tool for developing virus-resistant crop varieties.

e (Can be used to eradicate unwanted species like herbicide-resistant weeds, an
insect pest.

e A potential tool for improving polyploid crops like potato and wheat.

Advantages of CRISPR Cas system:

Everything that can be achieved with the CRISPR/Cas9 system can in principle also
is achieved using either ZFNs or TALENs. Nevertheless, the appearance of such a large
number of publications based on the CRISPR/Cas9 technology in such a short time,
including virgin reports of genome editing in species such as sweet orange, highlights the
clear advantages of CRISPR/Cas9 in terms of simplicity, accessibility, cost, and versatility.

The immediate benefit for plant scientists is the possibility to rapidly create
mutations in genes where no known T-DNA insertion or EMS mutant is available. Use of
this method will, therefore, lead to a more complete understanding of gene function in
plants.

This approach can not only be applied to genes with unknown functions but also to
genes for which we must revise our current knowledge due to the option to produce true
knock-out mutants.

Specific changes of single amino acids or integration of a larger piece of DNA in the
plant genome can be achieved by using Cas9-based GT systems, while efficient multiplex
systems will allow the complex rearrangement of chromosomes.

Thus, as well as coming closer to developing synthetic plant genomes, we will be
also able to obtain plants with a single engineered point mutation that cannot be
discriminated from natural varieties.
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CONCLUSION

Although much progress has been made in CRISPR/Cas9based genome editing technology
in the last few years, some problems remain to be solved: off-target effects, influence of
chromatin structure, side effects on nearby genes, mechanisms underlying the different
effects of different sgRNAs on mutation efficiency, and methods for efficient delivery in
polyploid plants. Despite these challenges, with the tremendous enthusiasm of the
research community, gene editing technologies as represented by the CRISPR/Cas9
system will improve rapidly. This simple, affordable, and the elegant genetic scalpel is
expected to be widely applied to enhance the agricultural performance of most crops in
the near future.

Every evolutionary process involving host-pathogen interactions is an arms race
featuring adaptations and counter-adaptations to overcome the opponent. Therefore,
some viruses may well have evolved anti-CRISPR strategies to evade this bacterial
immune system, and these as yet undiscovered regulators may provide additional tools to
modify and control the activity of the CRISPR/Cas9 system. Given the large number of
researchers working with CRISPR/Cas9 technology and the speed at which it has
developed since the first reports of genome editing only 2 years ago, further advances in
our understanding and control of the system are likely to come rapidly, potentially
leading to the design of a new generation of genome editing tools.

REFERENCES

Lozano, ].] and Cutler, S.R. 2014. Plant genome engineering in full bloom. Trends Plant Sci.,
19(5): 284-287.

Peterson, B.A., Haak, D.C, Nishimura, M.T., Teixeira, P.].P.L., James, S.R. and Dangl, J.L. 2016.
Genome-Wide Assessment of Efficiency and Specificity in CRISPR/Cas9 Mediated
Multiple Site Targeting in Arabidopsis. PLoS ONE 11(9): 162-169.

Song, G, Jia, M,, Chen, K, Kong, X., Khattak, B,, Xie, C., Li, A. and Mao, L. 2016. CRISPR/Cas 9:
A powerful tool for crop genome editing. The Crop J. 2(4): 75-82.

1271 |Page



Indian Farmer 5(10): 1272-1276; November-2018 Karthika et al

subsoll aclaity: Causes
and Management

K.S.Karthika"”, I. Rashmi’ and B.Hemalatha®

1JCAR-National Bureau of Soil Survey and Land Use Planning, Regional Centre, Bangalore 560 024
2]CAR-Indian Institute of Soil and Water Conservation, research centre, Kota, Rajasthan
3Dept.of Soil Science and Agricultural Chemistry, University of Agricultural Sciences, GKVK, Bangalore
*Corresponding Author: kskavukattu@gmail.com

ur natural ecosystem includes soil, air and water. For successful management of

ecosystem, soil, air and water have to be managed in an integrated manner. This

would enable in optimum responses for soil management treatments. Hence a
system based approach is inevitable. Scientists have paid much attention to potential
impacts of these management practices on soil, water and air quality (Kumar et al.,, 2010).

Subsoil is described often as a function of depth eg. “below 20 cm”. Since the depth of
the A1, Az and B horizons can change markedly with topography, the B-horizon provides a
standard approach to identification of sub soil (NLWRA, 2005).

We distinguish ‘topsoil’ and ‘subsoil’ mainly pedologically, depending on the
properties of A and B horizons. This also considers the impact of tillage. Depth is also
considered as a criterion in differentiating topsoil and subsoil as disturbance of soil mass
either by the process of inversion or mixing to depths of 10-20 cm is resulted due to the
cultivation practices. To the recent practices of minimum and zero tillage, the changes in
soil properties with depth are more significant than that of depth alone as a criterion.
Consequently, the subsoil may be best considered as representing virtually the entire
profile affecting the root zone. In particular the A; (or E) horizons mentioned above and the
boundaries between these and the underlying B horizon material are significant in
controlling water availability, aeration, soil strength and root growth. The subsoil
environment is optimal for crop growth when aeration and water storage are maintained
at a level to support root growth and nutrient uptake (NLWRA, 2005).

2. Subsoil Constraints

Subsoil constraints are any soil physical or chemical characteristics located below the
seedbed that limits the ability of crops or pastures to access water and nutrients.
These include
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¢ salinity (primary or transient) (Rengasamy and Kelly, 2006)

e sodicity

e acidity

¢ high soil strength,

e toxic concentrations of boron, aluminium, bicarbonate

e nutrient deficiencies

e water-logging

Subsoil constraints often limit crop yields in diverse agricultural system. It is widely

accepted that dense clay subsoils limit crop performance. Bulk density of many of the clay
subsoils often exceeded the growth limiting bulk density of 1.45-1.50 for clay soil. The key
constraint is that there are insufficient large, air-filled transmissions or macropores
(greater than 30 mm in diameter) for normal root growth, when the subsoils are at field
capacity. Thus the dense clay subsoils restrict crop production, because the crop roots are
constrained largely by poor aeration (Armstrong et al., 2008). Numerous efforts have been
made to and still operative to ameliorate these dense clay subsoils. More than 20 years of
research into subsoil modification to improve irrigated crop production on a commercial
scale with texture-contrast soils has not met with success (Greenwood and Cameron,
1990).

3.Subsoil Acidity:Causes

The reasons behind subsoil acidification is not understood fully yet. However, the major
reason for the development of subsoil acidity could be the insufficient liming of the surface
soils. This together with injudicious application of N fertilizers could lead to this situation.

In general, soil acidification results from natural weathering processes and imbalance
within the carbon (C) and nitrogen (N) cycles. Nitrogen transformation and nitrate (NOs-)
leaching in the nitrogen cycle have been suggested to be the major sources of soil acidity.
However, it is unclear whether these N transformation processes cause subsoil
acidification, as the organism involved in the N cycle are either absent or inhibited by soil
environment conditions in the subsoil. The nitrogen cycle may contribute to subsoil
acidification if ammonium or urea leaches into the subsoil, and is subsequently converted
to nitrate, which then leaches from that layer.

Some studies reveal that the cation uptake in excess as a result of acid production by
roots is one of the mechanisms contributing to subsoil acidification (Tang, 2004). This
phenomenon of acid production by roots is mainly noticed under legume based agriculture.
Legumes take up excess cations during nitrogen fixation and thereby excrete more protons.
On the other hand, legumes are poor in the uptake of soil nitrates during growth. Legume
residues are rich in N as a result of the large quantities of nitrate produced during residue
decomposition. Residue decomposition contributes to subsoil acidity though it does not
actually cause soil acidification. This is mainly by the liming effect on topsoil (Tang, 2004).
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The process of proton excretion from roots that accompanies uptake of excess cations
relative to anions can acidify the subsoil. The mass flow of acidity (or alkalinity) into or out
of subsoil controls the pH of that layer. When the net flow out of topsoil is acidic (H* > OH- +
HCO3- + C03%"), protons accumulate in the subsoil if buffering materials such as lime are
absent. Then the toxic effects of adsorbed Al and Mn from the subsoil significantly affect the
yield. Subsoil acidification will be resulted if very fine lime was applied only in the fertiliser
band at reduced levels without managing the overall acidity levels of the soil.

4. Subsoil Acidity: Management

Amelioration of subsoil acidity is costly and practically not feasible. The options for
treating subsoil acidity include:

e Higher rates of surface lime

e Liming earlier under no till

¢ Lime and gypsum mixes

e More soluble lime sources- CaO

e Deep placement of lime

e Alkaline N fertilizer sources eg. Calcium nitrate

e Deep soil amelioration using spades, manures, organic matter and mixing of the A1

and A2 horizons in sandy soils

e Biological movement of lime- worms, dung beetle

e (alcium fulvates from manures and sewage sludge
The movement of lime is relatively slower towards the depth of soil profile indicating its
lower efficiency in ameliorating subsoil acidity. Application of more quantities can result in
an ameliorating effect on the subsoil (Whitten 1997), however more of adverse effects are
observed with such practices especially on some crops like lupin when grown in crop
rotation (McLay et al. 1994). Deep placement of lime for amelioration of subsoil acidity is
often considered economically unfeasible. Therefore, preventing or minimizing subsoil
acidification on potentially acidic soils will be at least as important as amelioration of
currently acidic soils.

Lime (CaC0O3) and acidity

Lime is used mainly to increase the pH in acid soils but will also supply Ca?*. Lime has been
suggested as the most economical ameliorant for surface soil acidity, but surface-applied
lime is unsuitable for ameliorating most acid subsoils because of its very slow rate of
leaching. Deep placement of lime is effective, but difficult and costly. Lime and gypsum
differ in solubility. The solubility of lime is pH dependent, whereas the solubility of gypsum
is not. Lime is insoluble at pH >8.5, becoming more soluble as pH decreases below this
value. Lime reacts with the acid (H*) to generate water and carbon dioxide and to release
Ca2* ions. Because acid is consumed in this reaction, the soil pH increases. The use of lime is

1274 |Page



Indian Farmer 5(10): 1272-1276; November-2018 Karthika et al

recommended to ameliorate acid to neutral sodic soil, but is highly unlikely to have any
beneficial effect on alkaline sodic soils.

Gypsum and acidity

Gypsum is an effective source of Ca?* in all soils independent of pH. Gypsum has been
successfully used to partially ameliorate subsoil acidity due to it being more soluble than
lime. Lime and gypsum differ in the way they ameliorate acidity. Gypsum produces an
ameliorative effect by decreasing acid soil infertility and the availability of toxic aluminium
by:

1. increasing the Ca:Al ratio in the subsoil, and
2. precipitating some of the active Al as AlSO4 rather than by altering soil pH per se.

Gypsum and lime combinations

A combination of gypsum and lime has been shown to improve soil structural stability for a
longer period of time, when compared to gypsum alone, in soils with near neutral or acidic
pH. Valzano et al,, (2001) suggested that gypsum acts as a useful source of Ca?*during the
early stages after application and its slight acidifying affect improved the dissolution rate of
lime to supply Ca2* for a longer period of time as compared to gypsum alone. However, lime
is unlikely to be effective in soils with pH >7.5 (i.e. neutral and alkaline soils). Techniques
are now being developed to apply gypsum and lime below the soil surface in the least cost
and most effective ways (e.g. Hamza and Anderson, 2003). These techniques usually
involve combinations of air or belt delivery systems for gypsum and/or lime application
and low draught and low disturbance deep ripping operations to apply the materials well
below the soil surface.

Other calcium sources

Calcium chloride (CaCl2)

This is a very soluble source of Ca2* and can provide rapid amelioration. However, it is very
expensive and also can create salinity and Cl- toxicity problems due to its high solubility.
Similarly, calcium nitrate (CaNO3z) can be an effective source of rapid amelioration (as well
as a source of nitrogen for the crop), but is very expensive.

CONCLUSION

To improve the productivity of crops, management of subsoil attracts proper attention
along with topsoil. The subsoil management should take into account basic principles of
chemistry, biology, hydrology and mechanics, as this would aid in improving the root zone
potential and sustain the productivity. Loosening the subsoil would help in improving
physical conditions of soil encouraging root growth and development, which would further
contribute to increase in crop productivity. To overcome subsoil acidity problems along
with soil compaction, a greater depth of the profile needs to be ameliorated. In cases of
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aluminium toxicity or calcium deficiency, phosphogypsum could serve as a better
amendment for subsoils.

REFERENCES

ARMSTRONG, R.D., NUTTALL, ]J., MATERNE, M. AND HOBSON, K., 2008.The role of genetic
solutions for overcoming subsoil constraints to lentil. In. “Global Issues, Paddock
Action”. Proceedings of the 14th Australian Agronomy Conference, 21-25 September
2008, Adelaide, South Australia. Australian Soc. Agron.

GREENWOOD, P. B. AND CAMERON, K. C. 1990. Subsoiling research in North Otago and
Canterbury: An overview. Pp. 38-59 in: Proceedings of the Fifth National Land
Drainage Seminar, Home, D. ].; Furkert I. F. H. ed. Massey University, Palmerston
North, New Zealand.

HAMZA, M.A. AND ANDERSON, W.K,, 2003. Responses of soil properties and grain yields to
deep ripping and gypsum application in a compacted loamy sand soil contrasted
with a sandy clay loam soil in Western Australia. Australian J. Agric. Res. 54: 273 -

282.
KUMAR, D. PAREWAH.P,RAKSHIT,A,, SARKAR, N.C. AND MAITI, RK, 2010. Subsoil
manuring - A viable input management option for improving agricultural

productivity. Int. J.Agric. Environ. Biotech. 3(1): 133-136.

McLAY C.D.A,, Ritchie, G.S.P., Porter, W.M. 1994, Amelioration of subsurface acidity in sandy
soils in low rainfall regions. I. Responses of wheat and lupins to surface-applied
gypsum and lime. Australian J. Soil Res. 32: 835-846.

NLWRA, 2005, DAV00056 Scoping Study- Final Report

RENGASAMY,P. AND KELLY,P., 2006. Diagnosis and management of soil constraints:
Transient salinity, sodicity and alkalinity. The University of Adelaide (Arris Pty Ltd.)

TANG,C. 2004. Causes and management of subsoil acidity. In: Supersoil 2004: 3rd Australian
Newzealand soils Conference, 5-9 Dec 2004. Uni.Sydney, Australia.

VALZANO, F.P., GREENE, R.S.B.,, MURPHY, B.W.,, RENGASAMY, P., AND JARWAL, S.D. 2001.
Effects of gypsum and stubble retention on chemical and physical properties of a
sodic grey Vertosol in western Victoria, Australian | Soil Res. 39:1333-1347.

WHITTEN, M., 1997, Subsurface acidification: estimating lime requirements from lime
dissolution rates in the field. In ‘Proceedings of the fourth triennial Western
Australian Soil Science Conference’. (Ed DR Williamson) pp. 128-131. Australian Soc.
Soil Sci. Inc. (WA Branch): Perth

1276 |Page



Indian Farmer 5(10): 1277-1280; November-2018 Das and Neha

oor viability of piglets

Supradip Das” and BC Naha'

*Veterinary officer, Animal Resources Development Department, District Composite
Livestock Farm, Nalichara, Dhalai, Tripura- 799204, India
1Ph.D. Scholar, Animal Genetics Division, ICAR-1VRI, Izatnagar, Bareilly, Uttar Pradesh,
India, 243122
*Corresponding Author: drdipdas88@gmail.com

oor viable pigs are usually classified as being small and less than 800g in weight, but

they can also include those of good birth weight that are weak and lacking vitality. It
is necessary to differentiate between the poor viable and the non-viable one. The

latter is the pig considered, on that farm with that management, to have no possibility of
survival. The rule of thumb is simple, when the body temperature has been brought up to
normal and if the pig has no suckling reflex when the little finger is placed inside the
mouth, it is unlikely to survive and therefore management time should not be wasted on it.

The size of the piglet is in part determined very early on in its life at around the time of
implantation. While we do not understand all the mechanisms that are likely to produce a
large or small placenta and thereby a large or small piglet, nevertheless, several
contributing factors can be identified.

Breed is important and in particular hybrid vigour. This is clearly seen in the
difference between breeding from a pure-breed or pure line and a cross-bred
female. There are different levels of hybrid vigour between different hybrid and
breed combinations. The selection of a good breeding female should include the
capacity of that animal to produce good even birth weights.

Nutrition during the early part of pregnancy, particularly around implantation, may
play a role. Unidentified growth factors contribute to the establishment of the
placenta. Field experiences have shown that major problems of poor viable piglets
(up to 40%) tend to occur more in herds where milk by-products such as whey,
have been fed in the first three weeks post-mating. In such farms when the ration
was changed to a cereal diet, the problems went away. The reasons for this are not
known and one can theorise that dietary insufficiencies or unknown growth
inhibiting substances might be present in some diets.

Some authorities recommend increasing the daily ration during the last 3 to 4 weeks
of pregnancy in order to increase the birth weight of all the pigs in the litter,
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particularly for outdoor sows in winter. This however, will not reduce the variation

within the litter.

e As the age of the sow increases so do the numbers of poor viable pigs and there is a
greater disparity in birth weights.
e Diseases such as swine flu, PRRS, swine fever and parvovirus (in fact any disease
that can cross the placenta), can produce marked increases in poor viable pigs. If
there is a herd problem, it is necessary to assess the overall clinical picture to
identify any diseases that might be associated.

Cause of poor viability piglets

cause of poor viability of piglets affected by multiple factor and can be classified into two

major groups as
1. Sow factors
2. Piglets factors.

These two groups of factors are generally interrelated and responsible for poor viability of
piglets. In the Table.1 shows the factors that contribute to poor viability.

Table.1 Factors affecting poor viability of piglets

Causes of poor viability

Sow factors Piglet factors
Litter size Weak at birth
Nutrition in pregnancy Poor teat access
Breed No teat access
Parity Low birth weight
Age Hypothermia
Diseases No milk
Farrowing problem Cold weave/chilling
Agalactia Low birth weight
Mastitis Navel haemorrhage
Metritis Sticky eyelids
Udder oedema

Checklist of actions to be taken for poor viable piglets:

1.

o Uk W

Good maternity management

Provide heat source to piglets

Proper identification of poor viability piglets
Colostrums feeding

Teat access

Early foster
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7. Piglet weight check-up

8. Provide energy to piglets

9. Split sucking

10. Check farrowing

11. Proper nutrition in pregnancy

12. Proper farrowing pen design

13. Check the udders

14. Check for diseases in piglets and sow

IMPORTANT POINTS FOR MANAGEMENTS OF THE POOR VIABLE PIGLETS:

10.

11.

12.

Immediately clean the piglets to remove excess mucus from nostril, mouth.

Provide the piglet with a rapid source of energy Sows colostrums is ideal, obtained
at farrowing and given to the piglet by syringe.

Immediately place the piglet at a temperature of at least 302C (862F), ideally in a
well bedded box with an infra-red lamp above or electric bulb. Make sure that the
lamp does not burn the skin.

Poor viable pigs rapidly deplete their minimal energy resources if they are allowed
to dry off in the normal farrowing house environment.

Always make sure that the eyelids are prised open because some are born with
eyelids stuck together.

Do not use a stomach tube because it does not stimulate a suckling reflex and the
sooner this is established the better. Do not syringe colostrums into the piglet until a
suckling reflex is felt by the little finger placed in the mouth.

Cow or goat colostrums collected soon after parturition and stored deep frozen can
be used as an alternative source. It is thawed out in warm water as and when
required.

Poor viable pigs should be given between 5-10 ml colostrums as soon as the body
temperature has returned to normal and this again repeated 4 to 6 hours later.
Intramuscular Iron-dextran compound injection to newborn at 100-150 mg /cc is
customary.

A poor viable pig has a much less chance of survival if it is left within the litter to
compete with the bigger piglets. Where a number of sows are farrowing at the same
time collect all the small pigs together to form a new litter so that they are given
special .

A newly farrowed sow with easy teat access should be selected to suckle these
under privileged animals.

Split suckling is useful if poor viable piglets have to be left on the sow and he litter
should be divided into two weight groups and the smaller weaker ones given
uninhibited access to the udder on at least two separate occasions, as soon as they
can be collected together after birth.
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CONCLUSION

The profitability of a pig breeding farm mainly depends on the survivability of piglets
before weaning. So, to maintain pig farming profitability all discussed issues need to
consider in the farm to ensure the weak piglets survivability in the farm.
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windling natural resources and burgeoning population have resulted in building up

a pressure on our ecosystem. To feed the estimated population, our production has

to be increased significantly. The limited availability of land for crop production,
along with declining yield growth of major food crops has raised concerns about
agriculture’s ability to feed the population. Stagnation in crop yields, increased cost of
fertilizers and imbalanced nutrition and decline in soil fertility has pushed Indian
agriculture to be at cross roads.

The year 2025 could be foreseen as a “Watershed year” by when Indian population
would overtake the population of China and the availability of land to every child born will
be negative. The solution to this lies in increasing the food production per unit area per
unit time. India is using about 17.5 million tonnes of plant nutrients (NPK) and is likely to
need about 45 million tonnes by 2025. For this the soil health needs to be cared.
Mismanagement and neglect of the soil can ruin the fragile resource and become a threat to
human survival.

SUSTAINABLE AGRICULTURE

Gordon Lee (Bill) McClymont, an Australian scientist coined the term sustainable
agriculture in his book New Roots for Agriculture during 1980. But the importance of
sustainable agriculture came in picture since the publication of the Brundtland Report in
1987. According to MacRae et al. 1989, Sustainable Agriculture comprises “management
procedures that work with natural processes to conserve all resources, minimize waste and
environmental impact, prevent problems and promote agroecosystem resilience, self-
regulation, evolution and sustained production for the nourishment and fulfillment of all.”
Hence, we have to put more emphasis on methods and processes that improve soil
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productivity at the same time as minimizing harmful effects on climate, soil, water, air,
biodiversity and human health.

Ecosystem would be adversely affected as agriculture may be forced to end up in
stagnation as indicated by many long term projections. Imbalanced nutrition, adverse soil
reaction due to use of fertilizers, build up of phosphorus antagonizing zinc uptake,
deleterious effect on microorganisms, soil degradation and affecting the soil quality are the
reasons for decrease in the growth rate of crops. To overcome these problems, we have to
increase soil productivity. This is linked to soil health and soil quality. Maintenance of soil
health and soil quality is essential to sustainable agriculture. Hence, in recent years a
concept of sustainable agriculture is developed in order to ensure that the agro-eco-
systems are stabilized and sustained crop yields are assured on long term basis.

As the term suggests, sustainability is maintenance in such a way that the human
needs are satisfied by successful management of available natural resources without
creating any damage to the ecosystem and environment while conserving the natural
resources. Many of our agricultural practices like natural and biological control of pests,
organic farming, watershed approach for soil and water conservation emphasis the
sustainable agriculture practices. In this practice of agriculture, nutrient supply is
guaranteed on a self sustaining basis while stabilizing the crop yields. It is sustainable
agriculture - which ensures pollution free food production and which ensures continuation
of agriculture with least damage to eco-system.

Why soil testing?

To achieve sustainable crop production levels for feeding the ever increasing population,
soil fertility should be maintained through the application of a balanced mix of different
nutrient elements to soil during the crop cycles. Here comes the importance of soil testing.
To maintain the soil health as well as quality, protecting the degradation of soil due to
excess use of fertilizers and saving our soils from residual contamination. Soil testing is
done to understand the quantity of plant available nutrients present in the soil and to
determine the fertilizer recommendation based on it. It is a powerful scientific tool to
determine the nutrient supplying capacity of the soil. Hence, soil testing and fertility
management programmes have been given sufficient importance for getting sustainable
crop yield and follow balanced fertilization in Indian agriculture.

There are 17 essential nutrients recognized for growth of plants. These are carbon
(C), hydrogen (H), oxygen (0), nitrogen (N), phosphorus (P), potassium (K), calcium (Ca),
magnesium (Mg), sulfur (S), iron (Fe), manganese (Mn), zinc (Zn), copper (Cu), boron (B),
molybdenum (Mo), chlorine (Cl) and nickel (Ni). Carbon (C), hydrogen (H) and oxygen (O)
are obtained primarily from water and carbon-di-oxide; hence these are not considered
mineral nutrients (Taiz and Zeiger 2002). Other nutrients are mainly taken up from the
soil. Hence, soil testing is essential in assessing their status in soil. Soil organic carbon
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status is one of the indicators of soil quality. The determination of soil organic carbon
content thus would provide an idea as any reduction in the content of soil organic carbon
indicates a change in land use which is not favourable towards the ecosystem.

Those nutrients that are required by plants in large quantities are classified under
major or macro nutrients. Macro nutrients are C, H, O, N, P, K, Ca, Mg and S. Among these N,
P and K are called primary nutrients as they are required in larger quantities by plants and
Ca, Mg, S form the secondary nutrients due to their moderate requirements by plants and
localized deficiencies (Rattan 2015). Those nutrients that are required by plants in
relatively lesser quantities, but as essential as macronutrients are classified as
micronutrients. These include Fe, Mn, Zn Cu, Ni, B, Mo and Cl. There are certain elements
that promote plant growth and essential for some but not for all higher plant species. These
are classified as beneficial elements. These include silicon (Si), sodium (Na), cobalt (Co) and
selenium (Se).

Before analysis, it becomes important to understand the available forms of nutrients
and their movement in the soil leading to their uptake. Major nutrients are taken up in
cationic forms except P and S which are taken up in anionic forms of P0O43- and SO4%
respectively. Nitrogen is absorbed either as nitrate (NO3-) ion, the prevalent form of uptake
or as ammonium (NH4*) ion. Ionic forms of potassium, calcium and magnesium are K+, Ca2*
and Mg?*. Micronutrients can be cationic (Fe, Mn, Zn, Cu, Ni) and anionic (B, Mo and Cl) in
nature. Cationic micronutrients are absorbed as the divalent cations and anionic
micronutrients are absorbed in anionic forms by the crops. Boron could also be taken up as
neutral H3BO3 molecule by the plants. We have to analyze and determine the status of
available nutrients in the soil through soil testing in order to proceed towards fertilizer
recommendation.

Table 1: Essential Nutrients for plant growth and forms in which it is absorbed
by plant

Nutrient Chemical symbol Form taken up by plant
Primary Nutrients
Carbon C CO2, HCO3
Hydrogen H H20
Oxygen 0 H:0, O2
Nitrogen N NH4+*, NO3 -
Phosphorus P H2P04 -, HPO4 -2
Potassium K K*
Secondary Nutrients
Calcium Ca Caz+
Magnesium Mg Mg2+
Sulphur S S04 %
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Micro Nutrients

Iron Fe Fe2+, Fe3+* chelate
Zinc Zn Zn%*,7Zn(OH)z, chelate
Manganese Mn Mn?2+, chelate

Copper Cu Cu?*, chelate

Boron B B(OH)3

Molybdenum Mo Mo042-

Chlorine Cl Cl-

Soil pH has a direct relationship with the availability of nutrients. Adjusting soil pH to
the recommended level can increase the availability of different nutrients. The optimum pH
for nutrient availability ranges from 6.0-7.0. As pH changes some elements become more
available while others become less available to plants. Hence soil pH measurement is very
important for ensuring proper maintenance of fertility of soil. The routine soil test also
helps to find out the pH of the soil and helps to correct the acidity or alkalinity of the soil
for better nutrient availability.

It is well known that the soil's nutrient requirement vary from site to site and crop to
crop. So the amount of nutrients required depends on the nutrient deficiency of the soil and
the crop requirement. This type of fertilizer recommendation is named as Site Specific
Nutrient Management (SSNM). Here the most important requirement is soil testing and
through soil testing farmers may be benefited to adopt SSNM for their crops. Soil Test
Fertilizer Recommendation (STCR) is the method in which recommendations are made
based on conclusions on the status of soil nutrients as per the soil test. It should not be
misunderstood that soil testing and fertilizer recommendation are one and the same. The
soil test results in a realistic picture of plant available nutrients in the soil, whereas
fertilizer recommendation depends on the interpretation of the results, to determine the
fertilizer /nutrient needed by the crop.

CONCLUSION

Different soil test laboratories, agricultural department staff, farm supply dealers etc. use
different soil test fertilizer recommendation approaches. This may result in contrasting
fertilizer recommendations leaving our farmers confused what these differences mean in a
farming operation. In this context, it becomes important to follow the most suited approach
in soil test based fertilizer recommendation. This soil test based fertilizer recommendation
considers the status of nutrients in soil and avoids non-judicious application of fertilizers
which would otherwise produce negative impacts on soil health and soil quality.
Maintenance of soil health is the key towards a sustainable ecosystem.
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xtensive use of inorganic chemicals and fertilizers on farm land has caused

considerable damage to the health of the soil and the people, and the environment

in general. This has necessitated a re-look at the farming techniques for production
of more eco friendly and healthy farm products. A judicious use of the organic waste (farm
waste) to improve soil health facilitates soil aeration and aids more efficient water holding
capacity besides supplying nutrients, offering the best alternative to the environmentally
harmful farm practices. Around 10-15 tonnes of organic waste is required to be converted
for producing the manure to cultivate a hectare of farm land. One of the most environment
friendly and effective way of conversion of organic waste into useful manure is
vermicomposting. Vermicompost refers to organic manure produced by the use of
earthworms, which generally live in soil, eat biomass and excrete it in digested fromt.
Locally available earthworms are also used for vermicomposting but their mode of feeding
is very slow and the earthworm which lives below the soil is also not suitable for
vermicompost production. The Red worms (Eisenia foetida) and African earthworm
(Eudrillus engenae) are promising worms used for vermicompost production. All the two
worms can be mixed together for vermicompost production

SELECTION OF RAW MATERIAL AND SITE SELECTION

All the food used by the compost worm is the raw material since all food, eaten by them is
not used by the worms. Only 5 to 10 percent of them is used by them and all the remaining
extra food is excreted through their body cell. You can use everything as raw material
which can be biodegradable. Since worms used only the degradable waste as their food,
letting the remaining.

It can be produced in any place with shade, high humidity and cool. Abandoned
cattle shed or poultry shed or unused buildings can be used. If it is to be produced in open
area, shady place is selected. A thatched roof may be provided to protect the process from
direct sunlight and rain. The waste heaped for vermicompost production should be covered
with moist gunny bags.
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Materials for preparation of Vermicompost

Any types of biodegradable wastes-

o Uk W

7.

Crop residues

Weed biomass

Vegetable waste

Leaf litter

Hotel refuse

Waste from agro-industries

Biodegradable portion of urban and rural wastes

Earthworms in Vermicompost Production:-

Earthworms are long and cylindrical in shape and size having a large number of grooves.
They belong to phylum annelids of animal kingdom. There are about 2500 - 3000 species of
earthworms in the world which are adapted to range of environment. More than 350
species have been identified in India

Type of earthworm in Vermicompost

>
>
>

Epigeic :e.g. Eisenia foetida, Eudrilus engenie, Perionyx exacavatus
Endogeic : e.g. Pentoscolex Spp., Eutopeius spp.,Drawida spp.
Aneceic : e.g. Polypheretima elongate, Lampito marutt

PROCEDURE FOR VERMICOMPOSTING

1.

10.

The compost can be prepared in concrete tank (size is depending upon the
availability of raw materials) could be used.

Collect and heap the weed biomass under sun for about 7-10 days or until well
decomposed. Chop the hard materials required.

Sprinkle cow dung slurry on the heap for quick decompose

Place a thin layer of surface soil/sand (1-2 inch) at the bottom of the tank.

Place fine bedding material such as partially decomposed cow dung/dried leaves
etc. over the soil or sand layer

Place the chopped bio-waste and partially decomposed cow dung layer-wise in the
tank up to a depth of 0.5-1.0 ft.

Release about 1000-2000 worms/m 2 of any of the above earthworm species over
the mixture.

Cover the compost mixture with dry straw or thatch or gunny bag.

Sprinkle water as and when necessary to maintain 70-80% moisture content.
Provide shade over the compost mixture to protect from rain water and direct
sunshine.
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11. Stop sprinkling of water when 80-98% bio waste is decomposed. Maturity could be

judged visually by observing the formation of granular structure of the compost at
the surface of the tank

12. Collect the vermicompost by scrapping layer-wise from the top of the tank and keep

it under shade.

Harvest of Vermicompost

>
>

Stop watering before one week of harvest.

Sometimes the worms spread across the pit come in close and penetrate each other
in the form of ball in 2 or 3 locations.

Heap the compost by removing the balls and place them in a bucket. However,
under most instances, top layer has to be disturbed manually. Earthworms move
downward and compost is separated.

After collection of compost from top layers, feed material is again replenished and
composting process is rescheduled.

The material is sieved in two mm sieve, the material passed through the sieve is
called as vermicompost which is stored in polythene bags Re-composting can be
done in the same pit or bed. Similar to the above described pit/heap method,
Vermicompost can be prepared in wooden box or brick column in similar way. In-
situ vermicomposting can be done by direct field application of vermicompost at 5
tonnes/ha followed by application of cow-dung (2.5-3.0 cm thick layer) and then a
layer of available farm waste about 15 cm thick. Irrigation should be done at an
interval of 2 weeks.

Benefits of Vermicompost:-

>

>

>

Vermicompost is rich in all essential plant nutrients and provides excellent plant
growth and encourages the growth of new leaves and improves the quality and shelf
life of the produce.

Nutrient content of vermicompost is higher when compared to traditional composts.
Vermicompost improves soil structure, texture, aeration, and water-holding
capacity and prevents soil from erosion.

Vermicompost prevents nutrient losses and increases the use efficiency of chemical
fertilizers.

The other main advantage of vermicompost minimizes the incidence of pest and
diseases in growing crops/trees/plants.

Vermicompost enhances the process of decomposition of organic matter in soil.

Application of Vermicompost in Various Crops

Though it can be applied at any stage, mixing in soil after broadcasting fetch more benefits.

1.

Usually any filed crops require 6-7 tonnes/ha.
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2. Any vegetable crop requires 11-12 tonnes/ha.
3. Any flower plants require 100-250 grams/square feet.
4. Any fruit trees require 6-12 kg/tree.

Precautions for Vermicompost

» Vermicompost heaps should not be covered with plastic sheets.
» Temperature should not be high.

» Vermicompost heap should not be overloaded.

» Thus optimum moisture levels should be maintained.

» Precautions against attack by red ants and rats.

CONCLUSION

Vermicompost is rich in nutrient content and this may be good asset for sustainable
agriculture. It play significant role in increasing production and improving quality of
agriculture and horticulture produce and Also improve physical characteristic of soil.
Development of Vermicompost method will help farmers to prepare itself and low cost
fertilizer form their agricultural wastes.
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ABSTRACT

As an alternative to conventional method of green fodder production, hydroponics technology is coming
up to grow fodder for farm animals. Green fodders produced by growing seeds without soil but in water
or nutrients rich solutions are known as hydroponics green fodder. In simple way we can say that a
hydroponic fodder system usually consists of a framework of shelves on which plastic trays are stacked.
After soaking overnight, a layer of seeds is spread over the base of the trays. During the growing period,
the seeds are kept moist, but not saturated. They are supplied with moisture usually via spray irrigation.
Holes in the trays facilitate drainage of excess water. The seeds will usually sprout within 8 to 12 hours
after soaking and in 7 days have produced 8 to 10 inch high grass mat. Hydroponic fodder is much more
easily digestible, full of nutrients and enzymes that the energy spent on this digestion process would be
far less with the resultant extra energy being diverted to milk production and growth. Compared to
conventional methods of growing fodder, hydroponic fodder requires lesser space and produces highly
nutritious fodder than soil farming.

Keywords: hydroponics, conventional method, green fodder, soaking, spray irrigation.

INTRODUCTION

Fodder based cheaper feeding strategies are required to reduce the cost of quality livestock
product as the feed alone constitutes 70% of the milk production cost (IGFRI Vision 2030).
There is tremendous pressure of livestock on available total feed and fodder, as land available
for fodder production has been decreasing. At present, the country faces a net deficit of 63.5%
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green fodder 23.56% dry crop residues and 64% feeds. Supply and demand scenario of forage
and roughage and grazing resources are presented in Table 1.
Table: 1. Supply and demand of green and dry fodder in India (Million MT)

Supply Demand Deficit as % of Demand
Year (actual demand)
Green Dry Green Dry Green Dry

1995 379.30 421 947 526 59.95 (568) 19.95 (105)
2000 384.50 428 988 549 61.10 (604) 21.93 (121)
2005 389.90 443 1025 569 61.96 (635) 22.08 (126)
2010 395.20 451 1061 589 62.76 (666) 23.46 (138)
2015 400.60 466 1097 609 63.50 (696) 23.56 (143)
2020 405.90 473 1134 630 64.21 (728) 24.81 (157)
2025 411.30 488 1170 650 64.87 (759) 24.92 (162)
2030 416.7 503.4 1207.1 670.6 65.54 (790) 24.90 (167)

Source: Report of the working group on Animal Husbandry and dairying for the Eleventh five
year plan (2007-2012), Planning Commission, Government of India.

It is a well accepted fact that feeding dairy animals is incomplete without including green
fodder in their diet. Green fodders are staple feed for dairy animals. Dairy animals producing
up to 12-15 liters milk per day can be maintained by feeding green fodders. Inclusion of green
fodders in ration of dairy animals decreases amount of concentrate feeding and thus increases
profit. Therefore, for economical and sustainable dairy farming, fodder production round the
year is highly essential. As an alternative to conventional method of green fodder production,
hydroponics technology is coming up to grow fodder for farm animals. Green fodders
produced by growing seeds without soil but in water or nutrients rich solutions are known as
hydroponics green fodder.

HYDROPONICS TECHNOLOGY

Hydroponics (Greek words ‘hydro’ water and ‘ponos’ labour) is a method of growing plants
using mineral nutrient solutions without soil. It is also called as “controlled environment
agriculture” (CEA) since raising plants hydroponically requires control of environmental
factors such as light intensity and duration, temperature, humidity, pH of the solution/medium
and mineral nutrients (Pandey et al. 2009). It is a science of growing plants in nutrients rich
solutions instead of soil and can be efficiently used to take pressure off the land to grow green
feed for the livestock. Plants require three things to flourish, water, nutrients, and sunlight.
Hydroponics is a straight forward way of providing all these nutrients without the need of soil
under controlled environment conditions to optimise the growth of plants.

In simple way we can say that a hydroponic fodder system usually consists of a
framework of shelves on which plastic trays are stacked. After soaking overnight, a layer of
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seeds is spread over the base of the trays. During the growing period, the seeds are kept
moist, but not saturated. They are supplied with moisture usually via spray irrigation. Holes in
the trays facilitate drainage of excess water. The seeds will usually sprout within 8 to 12 hours
after soaking and in 7 days have produced a 8 to 10 inch high grass mat.

Hydroponic fodder is much more easily digestible, full of nutrients and enzymes that the
energy spent on this digestion process would be far less with the resultant extra energy being
diverted to milk production and growth. Compared to conventional methods of growing
fodder, hydroponic fodder requires lesser space and produces highly nutritious fodder than
soil farming.

ADVANTAGES OF HYDROPONICS

Conservation of Water

It requires just 2- 3 liters of water to produce one kg of lush green fodder, as compared to 60-
80 liters to conventional system of fodder production. Water left over in hydroponics is
recycled to grow the fodder.

Land

Hydroponics green house requires marginal land to erect the system ie 10 mts x 4.5 mts land
for 600 kg green fodder / day/ unit, in comparison to one hectare land for conventional green
grass field. Reduction in the amt of land required for maximum fodder production is an asset
for both regions where agriculture is difficult and densely populated areas that lacks sufficient
growing space.

Reduced Labour Requirement

In conventional fodder production requires continuous intense labour for cultivation to
harvesting of the grass, but in hydroponics labour required is 2- 3 hours / day only.

Reduction in Growth Time of Green Fodder

To obtain nutritious fodder requires just over 7 days from seed germination to fully grown
plant of 25 - 30 cm height. Biomass conversion ratio is as high as 7-8 times to traditional
fodder grown for 60-80 days.

Green Fodder Round the Year

Technology is capable to make provision for the green fodder round the year, as per demand
.Constant supply can be organized irrespective of rain, storm, sunshine or drought.

Increasing of Nutritive Value of Fodder

Through hydroponics it is possible to enhance the nutritive value by adding additional growth
promoters, nutrients, etc to have quality milk from the dairy animals.

Natural Feed for Animals

Growing of green fodder through Hydroponics is completely by natural source. No pesticides
are used in green fodder production that could contaminate milk and milk products.
Enhancement of Milk Production

By providing green fodder to milch animals it can compensate the concentrate feed so as to
have economically viable milk producing industry.
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Minimising Loss of Fodder
Green fodder produced from hydroponics will be fully utilised as there won’t ‘be loss of the
fodder during feeding as compared to wastages of chopped traditional grasses during
consumption by the animal.

COMPARISON OF CONVENTIONAL FODDER PRODUCTION VS HYDROPONICS MAIZE
FODDER PRODUCTION (600 KG /DAY)

The detail of comparison of conventional and hydroponic maize production is presented in
Table 2. It could be seen from the table that area required, fodder production in days (growth
period), water and electricity requirement and labour requirement is less in hydroponics
maize production in comparison to conventional method of production. In hydroponics system
of fodder production there is no requirement of fertilizers and fencing protection of crop and
fertility of land is also not essential.

Table 2: Comparison of conventional and hydroponic maize production

Sl
. Conventional Hydroponics .
No. Attributes Green fodder G:’een ?odder Savings on

1 Area 10000 sq,mts. 50 sq. mts. Land

2 Fodder production | 60-70 days. 7 days. Time saved on
in days (growth growth period.
period)

3 Water and | Very high Very low Water and power
electricity saving
requirement

4 Land fertility Essential Not essential Soil conditioning

5 Fertilizers Required Not required Saving on

fertilizers

6 Fodder yield | In climate rain, | In controlled | No dependency
dependency water, etc. environment.

7 Fodder utilization | Partial Complete Reduction in
by animals fodder waste

8 Labour requirement | More Less Saving on labour

9 Fencing and | Required Not required Saving on fencing
protection cost

10 Fodder feeding | By chopping Not required Saves  chopping
practices time and labour
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Source: Success Story Rashtriya Krishi Vikas Yojana Goa State Co-Operative Milk Producers’
Union Ltd Curti Ponda - Goa -404301.

NUTRIENTS COMPARISON

The chemical composition (on % dry matter basis) of maize green fodder is presented in Table
3. It could be seen from the table 3 that protein, ether extract and nitrogen free extract are
more in fodder (maize) produced through hydroponics in comparison to fodder (maize)
produced by conventional method while crude fiber, total ash and acid insoluble ash is less in
fodder produced by the process of hydroponics which indicate that the fodder produced by
hydroponics is more nutritious than fodder produced by conventional method.

Table 3: Chemical composition of maize green fodder

. Conventional Green Hydroponics Green
Nutrients . .
Fodder (Maize) Fodder (Maize)

Protein 10.67 13.57
Ether Extract 2.27 3.49
Crude Fibre 25.92 14.07
Nitrogen Free Extract 51.78 66.72
Total Ash 9.36 3.84
Acid Insoluble Ash 1.40 0.33

Source: Success Story Rashtriya Krishi Vikas Yojana Goa State Co- Operative Milk Producers’
Union Ltd Curti Ponda - Goa -404301.

LIMITATIONS OF HYDROPONICS

Though there are many merits of hydroponics over conventional agriculture, there are some
limitations too which are: Higher set up cost; Growers require skill and knowledge to maintain
optimum production in commercial applications; Because each plant in a hydroponics system
is sharing the exact same nutrient; Diseases and pests can easily affect each plant; Plants react
quicker to changes in the environment, however, if this change is for the worst, plants will
quickly react to it; showing signs of deficiency or trouble; Hot weather and limited
oxygenation may limit production and can result in loss of crops.

CONCLUSION

Compared to conventional methods of growing fodder, hydroponic fodder requires lesser
space, labour, growth period, water and electricity and produces highly nutritious fodder than
soil farming. Hydroponic fodder is much more easily digestible, full of nutrients and enzymes
that the energy spent on this digestion process would be far less with the resultant extra
energy being diverted to milk production and growth.
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ivestock is an important source of human nutrition, crop nutrition, agricultural

tillage and rural transportation. It is also an asset in itself, which can be encashed

during emergency. A major component in diversification, it is a source of livelihood
too. This indicates its importance in Indian rural economy. Irony of the situation is that
inspite of above reasons productivity of our livestock has been extremely poor as it is
heavily the dependent on the supply of green forage being fed to them. Shortage of green
and dry forage indicates that undernourished status of most of the livestock and this is an
alarming situation to make a critical analysis. As most of farmers are small holders, who
are unable to use their holdings for fodder cultivation, while for others, fodder cultivation
is non remunerative as other cash crops fetch higher profits. The deficit gap of availability
vis-a-vis the requirement of green fodder is huge at 665.80 million MT (62.76 %) and 138
million MT (23.46 %) for dry fodder. The deficit of concentrates also found to be more than
30 percent. In agreement to given scenario the non conventional feed resources (NCFR) are
proving out to be the sigh of relief.

Leucaena leucocephala /Subabul is one such resource which, since the 1970s and
1980s is being promoted as a potential NCFR. It has its origin from Mexico and is now
widely spread throughout the tropical and subtropical countries of the world. It is a
perennial, leguminous tree and grows up to 20m height. The specific name ‘leucocephala’
comes from ‘leu’ meaning white and ‘cephala’, (head), i.e. the flowers. Leaves look similar to
tamarind having yellow white flowers resembling mimosa and long flattened pods hence
also named as wild Tamarind. Seeds are dark brown while the coat is hard and shining.
Like all legumes it can fix Nitrogen @ about 500 kg/ha annually. It is referred to as "miracle
tree" due to its multiple uses. It has also been described as a "conflict tree" because it has
been promoted for its forage production and naturally spreads like a weed. Other popular
names given to it are White Lead tree, White Popinac, Ipil Ipil, Jumbay and Wild Tamarind.
Locally, the tree is called as kubabul or subabul.
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Subabul is cultivated widely in the tropics as a fodder plant, especially on dry waste
lands. In India Subabul (kubabul) trees are grown all over India and its leaves are fed to
animals as green fodder and seeds are immensely nutritive source of concentrate. In
Punjab state it is extensively available and grown in kandi or rain fed areas.

CHEMICAL COMPOSITION AND NUTRITIVE VALUE

Leucaena has high nutritional value which is comparable to Leucerne and is called alfa alfa
of tropics. Leucaena leucocephala leaves and seeds contain lipids, crude protein and
carbohydrates. Apart from Riboflavin, Vitamin K and Xanthophyll fodder is an ample
source of Carotene and Vitamin A as well; hence contributing to colouration of broiler skin
and yolk.

Table: Comparative nutritional status of Subabul and Leucerne

S.No. Chemical constituent Subabul (%) Leucerne(%)
1 Crude protein (CP) 23.5 22.0
2 Neutral detergent fibre(NDF) 36 42.0
3 Tannin 3.2 -
4 Mimosine 2.0 -
5 Digestible crude protein (DCP) 15.5 16.0
6 Dry matter intake DMI (% of 1.9 2.4
body weight)
7 Total digestible nutrient (TDN) 58.0 64.0

Digestibility is low where diets are purely leucaena based. Leucaena is low in sodium and
iodine. Tannins in leucaena reduce the DM and protein digestibility but is the reason
behind the 'bypass' value of protein.

Cultivation of Subabul

Subabul cultivation is a promising option for fodder, boundary plantation and timber.
Subabul grows best in areas with annual rainfall of 500 to 3000 mm and can survive
drought conditions for about 8 months. This tree grows well in neutral to alkaline soils
with soil texture varying from rocky to heavy clay. For field planting, the tree can be grown
directly from seeds or through nursery raised seedlings. For direct sowing in fields, 5kg
seeds are used for 1 hectare. The seeds are sown in 75 cm apart rows that accommodates
1,00,000 to 1,20,000 plants per hectare for fodder production. To get small diameter wood,
10,000 plants are planted per hectare, and this distance is further increased if the trees are
being grown for timber purpose. Intercropping can also be done in subabul plantation. In
this, the subabul trees are planted in alleys at a distance of 5 x 2 m. Crops such as Sorghum,
cowpea, bajra, oats, wheat, barley and mustard can be cultivated in between the tree alleys.
In kandi region, bajra-oat rotation in between 3-4m x 1-1.5 m apart rows of subabul proves
to be beneficial. Due to its fast growth, the subabul trees should be regularly lopped and
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pruned to avoid shading effect on the intercrops. Regular lopping also produces lush green
fodder throughout the year.

For better growth of the trees, 30 kg/ha nitrogen and 60 kg/ha phosphorus should be
applied at the time of planting. The trees should be irrigated frequently when grown for
fodder purpose. For pole or timber plantations, irrigation is required for the first three
years only. Regular weeding should be done at 10-15 day interval, until the plants are 1- 2
m tall, to avoid failure or slow establishment of the plantation. For timber, the trees can be
harvested after 12 -15 years. The fodder should be harvested every 50 days to obtain
maximum yield. It can produce about 31.4 q fodder per acre/ annum.

Leaves

Leucaena provides palatable nutritious and high protein foliage forage for ruminants such
as cattle, water buffalo, sheep and goats which increases milk production and is a protein
supplements fed for dairy cows. When grown for forage purposes the first cut can be taken
at 6-9 months (1-1.5 m height) and subsequent cuts can be taken at an interval of four
months. Due to presence of antimetabolites it is not to be fed as a sole source of fodder but
@ 30-40% of fodder i.e 10-12 Kg/ animal/day. Dried subabul foliage can be mixed in
concentrate mixture as a substitute to oilseed cakes. Subabul lick can also be prepared by
mixing of urea, molasses, subabul foliage, mineral mixture and vinegar.300g urea and 1000
g molasses are boiled mildly in an iron karahi. To this premix add 1200 g dried subabul
foliage, 450g mineral mixture and 50 ml vinegar and mix thoroughly. Put the mixture in a
mould and compress. The lick should be hard enough to force the animals to lick and not
bite it. This will lead to formation of 3 Kg subabul block which is rich source of proteins,
beta-carotene, carbohydrates and minerals and on licking by animals provides slow and
continuous supply of nutrients thereby improving their productive and reproductive
performance.

Seeds

The seeds are also used as concentrates for dairy animals, both as protein and oil seed.
Subabul seeds contain 65% Total Digestible Nutrient (TDN) and 46% Crude Protein (CP).
Thus it is a good source of energy and protein.

Antimetabolites in Subabul

A toxic amino acid Mimosine limits its usage as it is present in leaves, stem and seeds all
with highest concentration in very young leaves and lowest in roots. Tannins also
contribute to lower digestibility.

Mode of action of mimosine

Mimosine may act as an amino acid antagonist or may complex with pyridoxal phosphate,
leading to disruption of catalytical action of B6-containing enzymes such as trans-aminases,
or may complex with metals such as Zinc.
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Table: Level of mimosine in Different parts of Subabul

Part % of Mimosine
Young leaves 3-5
Old leaves 1-2