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BLGY1211 Domestication and Agriculture  
 
A brief history of domestication and agriculture  

 
 The earliest farmers worked longer hours, were malnourished, smaller and more 

diseased than hunter-gatherers  only in the long run has technology made our 
lives more “comfortable” than hunter-gatherers  We still work harder, and are 
probably less happy 

 Food production could not have arisen through a conscious decision as the first 
farmers had no model to observe so wouldn’t know consequences  only people 
who could make a conscious choice about becoming farmers ere hunter-gatherers 
living adjacent to the first farming communities and they generally disliked what 
they saw and rejected farming 

 To switch to an agricultural life style both opportunity (domestication of crop 
species) and motive (agricultural lifestyle had to outcompete H-G lifestyle)  

 Possible tipping points; expanding population, diminishing prey, unpredictable 
climate, local depletion of resources 

 Once the transition is made competitive advantages accrue (auto-catalytic)  
 The transition is generally irreversible because population density increases 
 Around 10 independent centres of domestication (this doesn’t equal fertile areas 

rather the natural range of easily-domesticated species)  
 Early adoption of agriculture directly correlated with number and productivity of 

domesticable crops  

 
 

Proto-domestication 
 H-G societies gained experience of managing plants and animals  
 Dogs are earliest known domesticate  
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Reflexive domestication 
 Changing in diets has had a huge affect on humans  
 For example, naturally in human’s lactase production occurs in children but is absent in adults, 

however due to a high dairy diets majority of adults in 1st world countries can digest lactose  
Stages of domestication 

1. Onset of domestication 
2. In situ increase in frequency of desirable alleles  
3. Formation of cultivated populations that are adapted to new environments and local 

preferences  
4. Deliberate breeding  

Results of domestication of plants 
 Reduced seed dispersal  
 Decreased seed dormancy  
 Increased seed/fruit size 
 Increased growth rate  
 Decreased maturity time  
 Free threshing  
 Decreased bitterness  
 Adaption to new environments  
 Shorter  
 Less branching  
 Self-fertile 
 Disease resistant  
 More attractive  
Result of domestication of animals  
 Reduced aggression  
 Reduced panic  
 Increased fertility  
 Decreased size  
 Larger size  
 Altered hair structure  
 Increased milk production  
 Decreased sensitivity  
 Specialization 
 Disease resistant  
 More attractive  
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 Tomato with modified ripening programmes; Fruit softening during ripening is 
caused by the enzyme endo-polygalacturonase (involved in pectin degradation, 
mediates fruit softening, helps rotting and liberating the seeds in nature, decreases 
shelf-life in the agro business)  longer shelf-life, better texture, excellent pectin 
content (Good for processed products, such as tomato paste, no need to include 
that much modified starch as emulsifier) 
 Strategy: Antisense-inhibition to knock-down its gene 
 Gene of interest in T-DNA is a strong promoter fused to the coding region of 

endo-polygalacturonase in reverse 
 Generates an interfering antisense-transcript that knocks down the wild type 

gene that is also present in the plant  
 Antisense-inhibition works by interfering with the endogenous 

endopolygalacturonase mRNA. 
 Antisense mRNA forms hybrid with wild type mRNA  
 Double stranded mRNA hybrids can’t leave the nucleus efficiently, and are 

degraded. 
 When they do manage to leave the nucleus, they are not translated well by 

ribosomes. 
 Problems; Poor initial choice of tomato variety for feasibility study and The 

plant insert contained the ampicillin gene due to the use of an old co-
integrate vector  Ampicillin is part of the penicillin group and a very 
important anti-biotic in general use. Could promote resistance in bacterial 
pathogens if the de-composing plants release DNA that is taken up by 
bacteria! Product was taken from the market! 

 

 
 
Co-integrate vectors and their disadvantages  
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BLGY1211 Basic concept of disease in animals and epidemiology  
 
Animal welfare 

 The term ‘animal welfare’ is being used increasingly by corporations, consumers, 
veterinarians, politicians and others  veterinarians and farmers have seen animal 
welfare chiefly in terms of the body and the physical environment (life time 
experience)  

 Research on aspects of animal welfare has focused on the body using physiological 
measures to examine how the animal is coping with its environment  

 One limitation is that genetics and the environment can produce desirable physical 
outcome even though the animal’s mental state is compromised  

 Some physical parameters (heart rate, plasma cortisol) are difficult to interpret, 
because they can be increased by both positive and negative experiences, such as 
the presence of a mate and the presence of a predator 

 In defining animal welfare it is important to include the state of the animal’s body 
and its feeling as life time experience  

 Feeling-based approach: animals welfare is best if they can live according to their 
nature and perform their full range of behaviours and are free from physical 
suffering, disease and fear  

 Welfare of domesticates/captive animals as defined by Farm Animal Welfare Council 
is based on 5 freedoms;  
 Freedom from thirst and hunger – to maintain health and vigour  
 Freedom from discomfort – shelter and a comfortable resting area  
 Freedom from pain, injury and disease – prevention or rapid diagnosis and 

treatment  
 Freedom to express normal behavior – sufficient space, proper facilities and 

company of the animals own kind 
 Freedom from fear and distress – conditions and treatment which avoid 

mental suffering  
 A person commits an offence under Animal Welfare Act if he/she does not take such 

steps as are reasonable in all the circumstances to ensure that the needs of an 
animal for which he is responsible are met to the extent required by good practice 

 Conditions must be treated or controlled and animal welfare cannot be 
compromised  

 
Basic concept of disease in animals  

 Disease is any departure from specified criteria of normality  inability to perform 
physiological functions at normal levels, provided nutrition and other environmental 
requirements are provided at adequate levels  

 There are 2 or more factors that contribute towards the development of abnormality 
or a disease;  
 A natural ecosystem; biological equilibrium, mixed species graze over 

extensive areas (reduces pasture contamination), greater distances between 
animals minimizes direct contact diseases (little airborne infection), low 
production stress, predators cull the sick and old (prevents/reduces build up 
of infection)  
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BLGY1211 Industrial microbiology  
 
Beer brewing  

 Ingredients for brewing  
 Water 
 Grain (bairley, rye, wheat, maise, oats)  
 Hops and yeasts  

1. Malting: Partial germination of barley under controlled conditions, which leads to 
the production of hydrolytic enzymes by the aleurone cell layer that surrounds the 
starchy endosperm. These hydrolases are important for different reasons: 
 and -amylase (digestion of starch to maltose) 
 gluco-amylase (digestion to glucose)  
 Glucanases (digestion of cell walls, relevant for filtration) 
 Proteases (digestion of storage proteins > amino acids)  
 Lipases (digestion of fatty acids, foaming properties) 
 starch: glucose polymer with 1-4 and 1-6 bonds  

 
 Amylose and amylopectin have different properties  

 
 the malting step  

 
creating enzymes for saccarification  significant expense in the overall 
process  

80 of 82




