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Bacteria in the Environment

 The Carbon Cycle
— The Ocean (Global Warming?)
— Rumen (From vinegar to steak)

 The Sulfur Cycle
— Hydrothermal vents (life without light)

e The Nitr ogen CYC1€ (Have you thanked a bacterium
today?)

— Soil /Rhizosphere
— Rhizobium and Legumes
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Ecological Role of Microbes

Tertiary-level consumers

Secondary-level consumers

Primary consumers

Carbon
fluxes

> COo

l

!

Fig. 28.32

» CO, (Chemoheterotrophs)

(Photoautotrophs,
chemoautotrophs)

Primary producers




Lansing M. Prescott, John P. Harley, Donald A. Klein, Microbiclogy, 4e. Copyright £ 1999 The McGraw-Hill Companies, Inc. All rights reserved.

The Carbon Cycle in Nature

Anaerobic Aerobic
Carbon fixation Carbon fixation
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Fig. 28.19

Ho Methanogenesis

CHs
Methanogenesis Methane oxidation






8
&
§
3
-
3

i

e — ] I 1 I I
1960 1965 1970 1975 1980 1985 1990 1995 2000
Year










—,
ey |
on

~J
o

T
O
E
Q
&
&5 165
:
£
@
a

1976 1978 1980 1982 1984 1986 1988 1990 1992 1994
Year




Small intestine

Reticulum

Omasum

Abomasum







Cellulolysis, amylolysis
Fermentation

Succinate®"

Propionate +.

AN B |-
5

L 3
| =
Ramoved by
eructation o

atmosphare




gt o)
—_— L "

pue 1 o -, J

r!:I‘“"- e -ha.J'H-.H_-l--.-!rﬂ
f'l.'l"'“' - ;ﬁ‘ﬁ&_r ‘%ﬁi‘l m.q._x.\_q.-ﬁ'i?'a -y

'!.-' I

SEPRTINE



Lansing M. Prescott, John P Harley, Donabd A, Kiein, Microbiatogy, 46, Copyright € 19898 The McGraw-Hill Companias, Inc. All rights resermsd.

Sulfate
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Desulfovibrio
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Fig. 28.21
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Chemical Gradients in Nature
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Different Plant-Soil S

Tropical soil

(a)
Rapid litter
decomposition

Low organic matter soil

litter layer to absorb
nutrients, which
minimizes losses by
leaching

(b)

Litter can accumulate

Temperate
grassland

on surface

Deep root penetration

and organic matter
Roots penetrate into the accumulation

(c)

Muoist litter layer with
lower oxygen levels

Temperate
coniferous

Acidic products

accumulate and leach

into the underlying soil,
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formation of a bleached
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Litter accumulation due to
lower soil oXygen levels and
decreased degradation

Formation of peat

Fig. 30.4
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The Nitrogen Cycle in Nature
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Root Nodule Formation
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Root Nodule Formation

Infection
thread

Host cell Infection thread

Release of
rhizobia

(h)
Eact&ruld —_—
_..,‘ Symbiosome
P&r:hact&ruld
membrane
(i) Bacteroid

Symbiosome



