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How to attract a mate: stomach swelling and the risks of sex
So you’re getting ready for a big night out: put on your highest heels, your favourite little black dress and lashings of mascara.  Feeling a bit porky?  Pop on some magic knickers to hold that tummy in.  So can you imagine puffing up your stomach to get the boys?  Not the sort of thing suggested in Cosmopolitan, is it?  But that’s how female dance flies attract their mates.  For dance fly males have the hots for fatter females.  Why?  Because fatness is a sign of fertility.  Reminiscent of ancient fertility symbols, plump females are also thought to be a better bet for breeding in the insect world.  In dance flies female body size correlates well with egg size, so a larger body implies that a female is more ready to mate.  Like heels used to artificially lengthen and slim the legs, female dance flies have got around this male selection strategy.  They have developed a trick to draw males to them making them think they are really fertile, even if they are not endowed with a big belly: puffing themselves up with air.  
Why do females want to deceive males like this?  Well, at mating males give them a nuptial gift: a mating present.  In katydids this nuptial gift consists of 20% their body mass.  Which, when converted into human terms would mean that a 10 stone man would be giving away 2 stone of ejaculate.  Lovely.  Gross as it may sound, this excess ejaculate is often critical for male mating success: in bush crickets it takes the female around 50 minutes to scoop out the nuptial gift and devour it, which is the same time it takes for the sperm (the first part of the gift) to inseminate her.  So, by the time she reaches the sperm inside her, it has already fertilised her: any smaller gift would have her eating the sperm too early and the male would not achieve his aim.  Nuptial gifts are an important source of nutrition for females but very energetically expensive for males to produce.  This is why males need to carefully select their mates.  Unlike in peacocks, where the gaudy male plumage acts to attract females, for these insects males are the choosy ones.  Females, like male peacocks, therefore need to develop strategies to ensnare their men, though this might not just be for mating, but also for a free meal.  By filling their stomachs with air, less fertile females can get some extra nutrition, the equivalent of eyelash batting at a barista to get an extra large latte.  Males, therefore, need to watch out for such trickery to ensure that their nuptial gift isn’t going to waste.  

Various studies have shown that male choosiness is positively related to their investment.  Thus the more they invest in females (for example by way of nuptial gifts): the choosier they are likely to be.  Male choosiness can be affected by other factors apart from female size.  To deter others from mating with their chosen female, or to reduce the chances of other males’ mating success, male insects can deploy a number of different strategies.  Among the more unusual are those of the damselfly and the green vein butterfly.  The damselfly has a specially barbed penis which scrapes the female’s reproductive tract to stimulate it to release any previously stored sperm, thus flushing out competitors’ gametes before introducing his.  The green vein butterfly, meanwhile, synthesises and transfers methyl salicylate to his mate which has the delightful effect of making her smell like a male and thus reducing her chances of mating again.  The equivalent of being post-coitally doused in aftershave...  
If being made to smell like a man wasn’t bad enough, the female fruitfly’s longevity is reduced through sex.  In their seminal fluid, male fruitflies secrete pheromones known as accessory gland proteins (Acps) which act in various ways, including  to reduce female attractiveness after mating.  If making her undesirable wasn’t bad enough, some of these have the added side effect of reducing her life expectancy: putting a high price on promiscuity.
So, female insects can have a tough lot, but it’s not all bad news for the ladies as the female Chinese mantis would know.  They devour their mates when the act is over, so for males finding a full female means a better chance of survival.  For them, fatness is a sign of satiety so a bigger female lowers the risk of him becoming her post-coital snack.  Well, eating your mate is one way of ensuring nobody else steals him.
