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Please read the abstract summarising the results for experimental study on ants.

To explore how the genetic composition of groups affects collective behavior, we constructed groups of pharaoh ants (Monomorium pharaonis) from 33 genetically distinct colonies. The groups consisted of either all workers from the same single colony or workers from two genetically different colonies. We found that collective exploration, but not aggression, depended on the specific genotypic combination of group members, i.e., we found evidence for genotype-by-genotype epistasis (action of one gene upon another) for exploration. Group collective behavior did not depend on the degree of relatedness between genotypes within groups. Overall, this study highlights those specific combinations of genotypes (inherited characteristic trait) influence group-level phenotypes (observable characteristic trait), emphasizing the importance of considering non-additive effects of genotypic interactions between group members. 

Please read the questions and select the best answer from the following options

Q1 - Group collective exploratory behaviour was best observed for:
A. Single class-type of ants 
B. Individual ants from the same colony
C. Specific genotypes in a mixed colony 
D. Ants belonging to distinct colonies 
E. None of the above 



Q2 - Does your answer help explain whether ant collective behaviour is:
A. learnt or acquired behaviour within the group that might be described as ‘self-correcting’ i.e., they react and adjust to each event as it happens
B. influenced by specific patterns exhibited by ants which relate to their genetic make-up i.e. (ant behaviour is governed by biological rules)
C. potentially both (a) and (b)
D. I am not sure

Q3 - Genotype alone determines ant behaviour of the whole system.
 
True
False

Q4 - Components of the ant system are its individual elements and their interactions in part defines their behaviour completely.

True
False

Q5 - The behaviour of a system cannot be known just by knowing the elements of a system.

True
False

Q6 - Changing elements of the ant system will have little effect on the system but changing relationships among the elements will change the behaviour of the ant system.

True
False

Q7 - An emergent system is equal to the some of its parts.

True
False

Q8 - Many of the interconnections in systems operate through the flow of information.

True
False


When the same genotype is subjected to different environments, it can produce a wide range of phenotypes. From the following examples, please assign the statements as TRUE or FALSE listed under (1) Physical, (2) Social (3) Chemical and (4) biological environmental influences guiding insects to adapt to their surroundings.

Q9 - System behaviour likely proceeds through a series of events over time and is structured by the ordering of elements of the system.

True
False

Examples of Physical Influence
Q10 - Example 1: Interaction of ants under light can affect their path, rate and directional movement.

True
False

Q11 - Example 2: Temperature does not affect phenotype but humidity can

True
False

Q12 - Example 3: Identical genotypes will always express identical phenotypes under constant (non- changing) environmental conditions.

True
False

Examples of Social Influence
Q13 - Example 1: Social conditioning of ants (e.g. organization of isolated vs non-isolated populations) might induce differences in phenotype

True
False

Q14 - Example 2: Genetic diversity is affected by differences in high elevation and lowland population of some ant species leading to phenotypic differences

True
False

Q15 - Example 3: Heritability of phenotypic traits like morph colour is stronger for kinship (e.g. nest mate worker relationship) compared to environmental interactions

True
False

Examples of Chemical Influence
Q16 - Example 1: Body size and lipid content in some ants might be dependent on whether they are bred in a laboratory or in the field environment

True
False

Q17 - Example 2: Identical genotypes cannot exhibit differences in chemical sensing abilities

True
False

Q18 - Example 3: Chemosensory genes in ant larvae are not stimulated by social interaction but only through in-body chemical signalling

True
False

Examples of Biological Influence
Q19 - Example 1: Mixing of genetic variants of ant populations (similarity or dissimilarity of genes) which relate to their biology might affect observable behavioural traits (phenotype) among the different groups.

True
False

Q20 - Example 2: Variation in the hydrocarbon composition and type on the surface of ants can be affected by changes in climate resulting in different phenotypes

True
False


Q21 - Example 3: Task specific group activities like ‘fast food’ retrieval by some ant species are governed by their ability to release and adapt a pheromone trail which contributes to the division of labour

True
False


 

 



