Notes:-

BIOTECHNOLOGICAL APPLICATIONS IN AGRICULTURE:-

The Green Revolution succeeded in tripling the food supply but yet it was not enough to
feed the growing human population. Increased yields have partly been due to the use of
improved crop varieties, but mainly due to the use of better management practices and use
of agrochemicals (fertilisers and pesticides). However, for farmers in the developing world,
agrochemicals are often too expensive, and further increases in yield with existing varieties
are not possible using conventional breeding. Is there any alternative path that our
understanding of genetics can show so that farmers may obtain maximum yield from their
fields? Is there a way to minimise the use of fertilisers and chemicals so that their harmful
effects on the environment are reduced? Use of genetically modified crops is a possible
solution.

GM plants have been useful in many ways. Genetic modification has:

(i) made crops more tolerant to abiotic stresses (cold, drought, salt, heat).
(ii) reduced reliance on chemical pesticides (pest-resistant crops).

(iii) helped to reduce post harvest losses.

(iv) increased efficiency of mineral usage by plants (this prevents early
exhaustion of fertility of soil).

(v) enhanced nutritional value of food, e.g., golden rice, i.e., Vitamin ‘A’

enriched rice.

Bt Cotton: Some strains of Bacillus thuringiensis produce proteins that kill certain insects
such as lepidopterans (tobacco budworm, armyworm), coleopterans (beetles) and dipterans
(flies, mosquitoes). B. thuringiensis forms protein crystals during a particular phase of their
growth. These crystals contain a toxic insecticidal protein.

Pest Resistant Plants: Several nematodes parasitise a wide variety of plants and animals
including human beings. A nematode Meloidegyne incognitia infects the roots of tobacco
plants and causes a great reduction in yield. A novel strategy was adopted to prevent this
infestation which was based on the process of RNA interference (RNAi). RNAi takes place in
all eukaryotic organisms as a method of cellular defense. This method involves silencing of a
specific mMRNA due to a complementary dsRNA molecule that binds to and prevents
translation of the mRNA (silencing). The source of this complementary RNA could be from
an infection by viruses having RNA genomes or mobile genetic elements (transposons) that
replicate via an RNA intermediate.



