Factors affecting phytoplankton growth

- Light

- Chloroplasts

- The underwater light field

- Measurements

- Light compensation depth

- Temperature

- The mixed zone

- Fronts

- Carbon dioxide

- Plant nutrients

- Eutrophic and oligotrophic lakes
- Salinity

- Catchment areas and dissolved nutrients



AL Gl gall Yy

Yoo Y. \ ° n‘ (‘)
y ..\-.\_‘_.; T =BV 5adye
S
®e, N\.)‘- ]

I3

. | _fiasill EAC—TYY
) \( e 1=
[ SAv—EA. '.."'-. . J¢.
=l N |

() Banl

(5 50

e A A
h Y

(ost) Tmsd dsb )

~ Y dldly et e o S 5520 Jus o Beln Y Bun i (Y. Y) S8
IV 378 e pladt Jo it s ganll Zaies Juad g s () (i B
gt ot gy sl — ) Lt Jadt ol J 4 b1 J1 b ikl

L6V] QBped g 0 — o 5 e[V ] G—aSI,



ro LA Gyl o 3331 ol
V) sy
Y \

Slis g § JoU W b gt Job ol Gaall po J U1 1 8 Bt et oy (Y.T) JSB
RTI

Sl » L (Blastl Cili e cOLSSU OF o aall J1 O]

A ol OULE e e J et § ad Sl Jotesl) Lakie 3yl

MM e gio O (o8 A3y cdonall UM (V.8 JS2) Arctic Ldadt 45031 301 gl

T £y o 15 Adall il () sl gl AL o poaall jazedl
gyl Jael i Uantsy



2.6 Temperature

We are concerned with two aspects; direct effects such as the temperature
tolerance of organisms in relation to conditions in nature and the decreased
solubility of dissolved gases (e.g. oxygen - Table 2.1) in water with rise in
temperature, and the indirect effects arising from temperature changes in the
water mass. Laboratory experiments designed to test the temperature tolerance
of phytoplankton organisms have sometimes given conflicting results. Thus a
planktonic Chlorella species from Swedish Lappland isolated from a lake in
which the temperature never rises above 7 °C was found in laboratory
experiments to have an optimum of 20 °C. Measurements of temperature
tolerances alone without precise simulation of other significant factors (e.g.
nutrient supply) can lead to experimental results markedly at variance with
field observations. There is a good deal of evidence that phytoplankton photo-
synthesis can proceed under temperature extremes, ¢.g. in Antarctic habitats
below 0 °C and on tropical mudflats where temperatures may reach 30 °C or
more. Some field observations suggest that certain organisms exhibit a seasonal
pattern which is in part temperature controlled. Thus blogms of blue-greens in
freshwater lakes occur largely in summer (p. 62), and the summer abundance of
dinoflagellates in temperate seas would seem to fit their relatively high
temperature tolerances as shown in laboratory experiments. The species suc-
cession in the spring outburst in temperate seas has been described as
temperature controlled, with the cold-tolerant species occurring in early spring
and those favouring warmer conditions following in late spring and early
summer. However, seasonal successions of plankton organisms are observed in
both Arctic and Antarctic waters and in the tropical seas where variations in
temperature are not wide. In the freshwater Lake Baikal in the USSR there is a
population explosion of phytoplankton organisms s before the ice breaks.

In all aquatic habitats there may be deficiencies in dissolved oxygen content
due to temperature increases. This deficiency, with its consequent effect on
respiration, may prove limiting to plant growth.

The important indirect effects of temperature on phytoplankton organisms

Table 2.1 Solubility of oxygen in water at different
temperatures (cubic centimetres of oxygen at NTP dissolved in
1 dm? of woter saturated with air at stated temperature and
760 mm pressure).

Freshwater Sea Water

°C

0 10.29 8.08

5 9.03 7.26
10 8.02 6.44
15 7.22 5.93
20 6.57 5.38
25 6.04 4.95

30 5.57 4.52
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