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1.
“Agrobacterium is a soil-borne bacterium that causes crown gall disease in plants”

a)
Discuss briefly how scientists use this “natural gene transfer system” to introduce a gene of interest into a plant.



(10)

b) Describe the problems that are associated with the above method of gene transfer.







(5)

c)
Explain how the development of the gene gun has enabled scientists to overcome the problems that are associated with Agrobacterium-mediated gene transfer.







(5)
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2.
“Pest management can be improved by using herbicide-tolerant and pest-resistant plants” (M.J. Chrispeels and D.E. Sadava).

Discuss the benefits and problems that are associated with producing transgenic plants that are “tolerant” to specific herbicides and “resistant” to insects. Use examples to substantiate.






[10]
3.
The traditional method of cross-breeding aimed at crop improvement has been utilized for centuries. However, modern-day Plant Molecular Biologists maintain that genetic engineering methods to improve fruit and vegetable characteristics such as taste, texture, size, colour, acidity or sweetness and ripening process are superior to the traditional method of cross-breeding.

Discuss the benefits and problems that are associated with the two methods of crop improvement.







[10]
4. During the late 1970s, abalone farming was not yet commercially feasible due to the lack of success with regard to metamorphosis of larvae under farm conditions. Daniel Morse proposed that the failed metamorphosis was due to the absence of a naturally occurring inducer and set out to identify the inducing compound. Describe the experiments conducted by Morse that led to the discovery of potent settlement inducers that paved the way for commercial abalone farming.
[20]
5. Explain what is meant by the terms “conditioning”, “biological zero point” and the “effective accumulative temperature”, and their relevance to abalone farming.





[10]

6. Examine the data presented in the table below (Fjalestad et al. 1993) and discuss.







[10]


[image: image2.png]Relative expected responses to direct and indirect selection for survival at an overall survival of 50%
and 90% after one generation. A family size of 10 full-sibs and 20 half-sibs and an environmental
correlation of zero are assumed

Survival=50% Survival=90%
n** Te Family Individual+  Family Individual+
selection  family selection  family
selection selection
Direct selection
Survival 0.1 - 100 — 100 —_
Indirect selection
Correlated trait I 0.3 0.3 44 52 55 66
Correlated trajt IT 0.3 0.5 73 87 92 110
Correlated trait IIT 0.3 0.7 103 122 129 154
Correlated trait IV 0.6 0.7 113 145 142 183
Combining direct and indirect selection
Survival+correlated 0.3 0.3 105 108 109 115
trait 1
Survival+correlated 0.3 0.7 125 140 146 167
trait IT

*Estimate on the assumed underlying liability scale.




7.

Disease is increasingly becoming a major problem affecting commercial aquaculture of fish worldwide.  One approach to addressing this problem is through the generation of disease resistant fish.  In order to successfully generate disease resistant fish, one needs to be able to identify disease resistance determinants. Currently, there are two approaches that one may employ to identify characters responsible for disease resistance in farmed fish; namely, a quantitative approach and a genetic approach.  Write an essay describing how these strategies have been employed in characterising disease resistance determinants in farmed fish.
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