
9 Strategies for Enhancement 
in Food Production

Animal Husbandry
 � Animal husbandry is the agricultural practice of breeding 
and raising livestock. 

 � The contribution to the world farm produce is only 25 per 
cent, i.e., the productivity per unit is very low.

Animal Breeding
 � A group of animals related by descent and similar in 
most characters like general appearance, features, size, 
configuration, etc., are said to belong to a breed. 

 � When breeding is between animals of the same breed it is 
called inbreeding

 � When breeding is between different breeds are called out 
breeding.

1. Inbreeding
 � Inbreeding refers to the mating of more closely related 
individuals within the same breed for 4-6 generations. 

 � The breeding strategy is as follows – superior males and 
superior females of the same breed are identified and mated 
in pairs.

 � Inbreeding increases homozygosity. Thus, inbreeding is 
necessary if we want to evolve a pure line in any animal.

2. Out-Breeding
 � Out-breeding is the breeding of the unrelated animals. It 
is of three types:

a. Out-Crossing
 � This is the practice of mating of animals within the same 
breed, but having no common ancestors on either side of 
their pedigree for 4-6 generations. 

 � It is the best breeding method for animals that are below 
average in productivity in milk production, growth rate in 
beef cattle, etc. 

 � A single outcross often helps to overcome inbreeding 
depression.

b. Cross-Breeding
 � In this method, superior males of one breed are mated with 
superior females of another breed.

 � Cross-breeding allows the desirable qualities of two different 
breeds to be combined.

 � Hisardale is a new breed of sheep developed in Punjab by 
crossing Bikaneri ewes and Marino rams.

c. Interspecific Hybridisation

 � In this method, male and female animals of two different 
species are mated, e.g., Mule. 

 � Controlled breeding experiments are carried out using 
artificial insemination. 

 � To improve chances of successful production of hybrids, 
other means are also used.

Multiple Ovulation Embryo Transfer Technology 
(MOET) 

 � Programme for herd improvement. 
 � In this method, a cow is administered hormones, with FSH-
like activity, to induce follicular maturation and super 
ovulation – instead of one egg, which they normally yield 
per cycle; they produce 6-8 eggs. 

 � The animal is either mated with an elite bull or artificially 
inseminated. 

 � The fertilized eggs at 8–32 cells stages, are recovered non-
surgically and transferred to surrogate mothers. 

 � The genetic mother is available for another round of super 
ovulation.

Bee-Keeping (Apiculture)
 � Bee-keeping or apiculture is the maintenance of hives of 
honeybees for the production of honey and bees wax. 

 � The most common species is Apis indica. 
Fisheries 

 � Fishery is an industry devoted to the catching, processing or 
selling of fish, shelfish or other aquatic animals. 

 � Marine fishes that are eaten include – Hilsa, sardines, 
Mackerel and Promfrets 

 � Fresh water fishes include Catla, Rohu and common 
carp, etc. 

 � Aquaculture is rearing and management of useful 
aquatic plants and animals like fish, oysters, mussels, 
prawn, etc. 

 � Pisciculture is rearing, catching and management of 
fish. This has led to the development and flourishing of the 
fishery industry, and it has brought a lot of income to the 
farmers in particular and the country in general.

Plant Breeding
Plant breeding is the purposeful manipulation of plant species 
in order to create desired plant types that are better suited for 
cultivation, give better yields and are disease resistant. Conventional 
plant breeding has been practiced for thousands of years.

The main steps in breeding a new genetic variety of a crop are:
 � Collection of variability

 f Genetic variability is the root of any breeding programme. 



 f The entire collection (of plants/seeds) having all the 
diverse alleles for all genes in a given crop is called 
Germplasm collection.

 � Evaluation and selection of parents
 � Cross-hybridization among the selected parents
 � Selection and testing of  superior recombinants

 � Testing, release and commercialization of new cultivars

Green Revolution
 � Agriculture accounts for approximately 33 per cent of India’s 
GDP and employs nearly 62 per cent of the population. 

 � The development of several high yielding varieties of 
wheat and rice in the mid-1960s, as a result of various 
plant breeding techniques led to dramatic increase in food 
production in our country. 

 � This phase is often referred to as the Green Revolution.

High Yielding Crop Varieties
Wheat And Rice

 � Nobel laureate Norman E. Borlaug, at International Centre 
for Wheat and Maize Improvement in Mexico, developed 
semi-dwarf wheat. 

 � Semi-dwarf wheat in India: Sonalika and Kalyan Sona

 � Semi-dwarf rice varieties were derived from IR-8, developed 
at International Rice Research Institute (IRRI), Philippines 
and Taichung Native-1 (from Taiwan). 

 � Later better-yielding semi-dwarf varieties of rice “Jaya and 
Ratna” were developed in India.

Sugar cane: 

 � Saccharum barberi was originally grown in north India, 
but had poor sugar content and yield. Tropical canes 
grown in south India Saccharum officinarum had thicker 
stems and higher sugar content but did not grow well in 
north India. 

 � These two species were successfully crossed to get sugar 
cane varieties combining the desirable qualities of high 
yield, thick stems, high sugar and ability to grow in the 
sugar cane areas of north India.

Plant Breeding For Disease Resistance
 � Conventional breeding is often constrained by the 
availability of limited number of disease resistance genes in 
various crop varieties or wild relatives.

 � Mutations can be artificially induced through use of chemicals 
or radiations (like gamma radiations), and selecting and 
using the plants that have the desirable character as a source 
in breeding, this process is called mutation breeding.

 � Resistance to yellow mosaic virus in bhindi (Abelmoschus 
esculentus) was transferred from a wild species and resulted 
in a new variety of A .esculentus called Parbhani kranti.

 � Transfer of resistance genes is achieved by sexual 
hybridization between the target and the source plant 
followed by selection.

 � High aspartic acid, low nitrogen and sugar content in 

maize leads to resistance to maize stem borers.
 � One of the alternate sources of proteins for animal and 
human nutrition is Single Cell Protein (SCP).

 � Microbes are being grown on an industrial scale as source of 
good protein. Microbes like Spirulina can be grown easily 
on materials like waste water from potato processing plants 
(containing starch), straw, molasses, animal manure and even 
sewage, to produce large quantities and can serve as food rich 
in protein, minerals, fats, carbohydrate and vitamins.

 � Incidentally such utilization also reduces environmental 
pollution.

Plant Breeding For Improved Food Quality
 � Biofortification: (breeding crops with higher levels of 
nutrients) helps to improve public health.

Objectives of breeding for improved nutritional 
quality:
 ▪ To improve protein content and quality.
 ▪ To improve oil content and quality.
 ▪ To improve vitamin content.
 ▪ To improve micronutrient and mineral content.

 � Examples for hybrids with improved nutritional quality:
◊ Maize hybrids having twice the amount of amino acids,

lysine & tryptophan compared to existing maize hybrids.
◊ Wheat variety, Atlas 66, having high protein content.
◊ Iron-fortified rice variety containing over five times as

much iron as in common varieties.
 � Vegetable crops rich in vitamins & minerals: released by 
Indian Agricultural Research Institute, New Delhi.
◊ E.g., vitamin A enriched carrots, spinach, pumpkin; vitamin

C enriched bitter gourd, bathua, mustard, tomato; iron &
calcium enriched spinach & bathua; and protein enriched
beans (broad, lablab, French & garden peas).

Tissue Culture
 � By tissue culture technique, whole plants could be 
regenerated from explants, i.e., any part of a plant taken out 
and grown in a test tube, under sterile conditions in special 
nutrient media. 

 � The capacity to generate a whole plant from any cell/explant 
is called totipotency. 

 � The method of producing thousands of plants through tissue 
culture is called micro-propagation. Each of these plants 
will be genetically identical to the original plant from which 
they were grown, i.e., they are somaclones. E.g., tomato, 
banana, apple.

 � Although the plant is infected with a virus, the meristem 
(apical and axillary) is free of virus. Hence, one can 
remove the meristem and grow it in vitro to obtain virus-
free plants.

 � Isolated protoplasts from two different varieties of plants – 
each having a desirable character – can be fused to get hybrid 
protoplasts, which can be further grown to form a new plant. 

 � These hybrids are called somatic hybrids while the process 
is called somatic hybridization. E.g., Pomato
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