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~ Example 4.1. In an unmanaged tract of forest area, hardwood and softwood
trees compete for the available land and water. The more desirable hardwood
~ trees grow more slowly, but are more durable and produce more valuable timber.

- Softwood trees compete with the hardwoods by growing rapidly and consuming -
~ the available water and soil nutrients. Hardwoods compete by growing taller
than the softwoods can and shading new seedlings. They are also more resistant
" to disease. Can these two types of trees coexist on one tract of forest land

- indefinitely, or will one type of tree drive the other to extinction?

Variables: H = hardwood population (tons/acre)
S = softwood population (tons/acre)
gn = growth rate for hardwoods (tons/acre/year)
gs = growth rate for softwoods (tons/acre/year)
cy = loss due to competition for hardwoods (tons/acre/year)
¢s = loss due to competition for softwoods (tons/acre/year)

Assumptions: gy =1 H —a)H? Q= .E- - S‘;. From Q,u'--:,.
gs = 128 — ap8? t K2 JH 1S
1S+ H
I b= 0% nt |G onH(-25)
cs = bySH K t Y2 ds : S+ asH
H>0,S>0 E:;-._,s(l A_)

71, T2, a1, as, by, ba are positive reals
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to disease. Can these two types of trees coexist on one tract of forest land

indefinitely, or will one type of tree drive the other to extinction?
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———— will halt the growth of the other type due to competition. The condition for ——
coexistence of both types is that each type reaches the point where it limits its
own growth before it reaches the point where it limits the other’s growth.




Example 4.2. The blue whale and fin whale are two similar species that inhabit

the same areas. Hence, they are thought to compete. The intrinsic growth rate
of each species is estimated at 5% per year for the blue whale and 8% per year
for the fin whale. The environmental carrying capacity (the maximum number
of whales that the environment can support) is estimated at 150,000 blues and —
— 400,000 fins. The extent to which the whales compete is unknown. In the last —
100 years intense harvesting has reduced the whale population to around 5,000
blues and 70,000 fins. Will the blue whale become extinct?
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