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Activity 53.2 What medels can you use to calculate
how quickly a population can grow?

1

simplest population growth model (dN/dt = rN).

4. What do each of the terms stand for?
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b, What type of population growth does this equation descnbe"
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c. What assumptzbm are mdde LO develop this equataon?
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2. Population growth may-also be represented by the model, dN/dr = §7, N(K - NYK .
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b. N =K, then what is dN/d?
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¢. Describe in words how dNV/dt changes from when &V is very small to when N is
large relative to K,
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3. You and your friends have monitored two populations of wild lupine for one
entire reproductive cycle (June year 1 to June year 2), By carefully mapping, -
tagging, and censvsing the plants throughout this period, you obtain the data
listed in the chart.

Paramester Population A Population B
Initial number of plants - 500 300
Number of new seedlings .

3
established 100 0
Number of .t1.1_e imitial 20 : 100
plants that died - .

a. Calculate the following parametefs for each .popﬁlation.

Parameter ' " Population A Population B

B (births during time interval) : | o é - e

> (deaths during time interval) Qo | 06

b (per capita birth rate) i“/sM .o 3°/:l-o- t e
m (per capiid death rate) 2 foo b Y |0 Y ans A

r (per capita rate of increasg:) ‘ 0=, 041 L]0 1o~ .33 0028

b. Given the initial population size and assuming that the population is experiencing
exponential growth at growth rate r, what will the number of plants be in each
pOpulatlon in 5 years? (Use the 1n1tiai population size as time 0, and compute to

time 5.) N ey M @
Population A: \ 113

Population B: q 5

9. Suppose you have a' “farm” on which you grow harvest, and sell edible freshwater

fish. The growth of the fish population is logistic. You want to manage your harvest
to maintain maximum yields (that is, the maximum rate of pmducuon) from your
farm over.a number of vears.

As a fisheries managel you are respons:ble for dec:dmo how many walleye can be
. harvested without destabilizing the population.



a. Below is a data table showing the walleye populauon in a typlcal pond on your
f“ sh farm over 24 Week -

Time (weeks) Ypoo2y 3| 4p 50 6F 7| &) 9] 10 11} 12
Population Size |100{101}102|103| 104|106 |110{115|125|140|155]|172
Time (weeks) 13| 14) 15] 16| 17| 18| 19| 20| 21| 22| 23| 24
Population Size = [188]201{2091217:221(225|229|233|235|237{238(239
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b, How large should you let the population get before you ha‘”"@ﬁq Tdentify the
point on your graph grd explam why.
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¢. Assume the carrying capacity for your pond is 250 individuals, Check your
answer in part b by using the data in the chart and computing the change in the
- population size (dN/d1) when the population is at several different levels relative
to its carrying capacity. Use K =250 and r,,,, = 0.2,
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25 (low) e 9 l H. ¢S

50 (moderately low) . « B b

125 (half &) . 5 1.6

200 (moderately high) .2 [ .
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