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What is MISG?
A  Mathematics in Industry Study Group (MISG)  is a 5-day workshop where academic
researchers and graduate students work collaboratively with representatives from industry
on research problems submitted by local industry.  MISGs are held regularly all over the
world. The �rst Mathematics in Industry Study Group South Africa (MISG-SA) was held by Prof
David Mason in 2004.
 
This year the  MISG-SA  took place at the University of Zululand in January. The MISG Local
Organising Committee (LOC) worked closely with two media partners (Jive Media Africa, and
Snippet Video) on a series of science communication activities to put together a series of
short videos and podcasts about the MISG industry research that they conduct.
 
Watch our MISG 2-minute introductory video here.
 
Each year, industries propose problems to the mathematics community that they would like
assistance with solving. Due to the nature of MISGs, the �ndings of the problems need to be
publishable as Technical Reports to the industry sector and also as peer-reviewed academic
journals.
 
This year, a mathematical problem was proposed by the climate change sector looking at
how agriculture might be e�ected by climate changes leading to bees arriving before �owers
bloom, and what this might mean for the economy.

What if bees and flowers are not in sync?
 
Phenology refers to the timing of annual biological events. The timing of these events are
triggered by factors like the changes in seasons (temperatures and rainfall changes). Under
climate change, weather patterns and the timing of the seasons are shifting. This means that
events such as the blossoming of �owers or crops that once marked the beginning of spring
are now occurring earlier in the year, in late winter. Each species, however, responds to
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weather changes in a di�erent way. For one species, warmer daytime temperatures above 20
degrees Celsius might be their trigger to bloom; for another it may be the timing of �rst
rainfall. Changes in weather patterns can lead to a timing mismatch between di�erent
species. This is a problem because pollinators and predators and prey will now
arrive/hatch/emerge from hibernation long before their food supplies are available, for
example.
 
In this MISG-SA problem, researchers looked at how honeybees are a�ected by climate
change because �owers are now blooming earlier in the year compared to before. The
mathematicians look at di�erent scenarios of honeybee arrival times and �ower/crop
blooming times to see if there is a major risk or threat to honeybee survival and plant
success. If plants cannot be pollinated each year, this could yield to failed crops and
food/�ower shortages a�ecting many sectors.
 
Watch our MISG 2-minute phenology project video here.

Podcast
At the MISG-SA, we put together a panel of experts to explain more how mathematics can be
used to solve this problems. You can listen to the panel explain why this is so important to
our country and what a bees and �owers timing mismatch can mean in for our food security
and agriculture sector.
 
Listen to our MISG podcast on the bees and blossoms project here, and please share it with
others.
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