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in the flow of energy between trophic levels in the grazing and
detritus food chains. In the grazing food chain, the flow is unidirectional, with net primary
production providing the energy source for herbivores, herbivores providing the energy for
carnivores, and so on. In the detritus food chain, the flow of energy is not unidirectional. The
waste materials and dead organic matter in each of the consumer trophic levels are ‘recycled,
returning as an input to the dead organic matter at the base of the detritus food chainv—

~There is one notable difference

The flow of energy.in a single food chain; either grazing or detritus, is termed the single
-channel energy flow model. However, in nature, that is rarely the case. In all ecosystems,
the grazing and detritus food chains are interconnected, not all food eaten by herbivores
15 _actually-assimilated; some (such as undigested fecal matters) is diverted to the detritus
pathway. The Y-shaped model (or two-channel energy flow model) explains the connection
between a grazing and a detritus food chain.
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Figure 2.6 Y-shaped or rwo-channel energy flow diagram. Under natural conditions, the two food chains
namely the grazing food chain and detritus food chain are not completely isolated from one another. The
grazing food chain beginning with green plants goes to herbivores and their consumers. In the detritus
food chain, beginning with dead organic matter passes to detritivores and their consumers, For instance,
dead bodies of small animals that were once part of the grazing food chain become incorporated in the
detritus food chain. Functionally, the distinction between the two is of time lag between the direct con-
sumption of living plants and ultimate utilization of dead organic matter. Adapted from Fundamentat of

Frology by OQdum and Barrett.
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Why are food chains relatively short? There are two main hypotheses. One, the energetic

_hypothesis, suggests that the length of a food chain is limited by the inefficiency of energy
't_rar;s_ffer along the chain. As we know, only about 10% of the energy stored in the organic
F[qa;ttei'_ﬁt_:if_eachtmphic level is converted to organic matter at the next trophic level. At each
,tnénsfeg a proportion (often as high as 80% to 90%) of the potential energy is lost as heat,
Therefore, the shorter the food chain — or the nearer the organism to the first trophic level
— the greater the energy available to that population. The second hypothesis, the dynamic
sta!:ility hypothesis, proposes that long food chains are less stable than short chains. Popula-
tion fluctuations at lower trophic levels are magnified at higher levels, potentially causing the
local extinction of top predators. This hypothesis predicts that food chains should be snorter

in unpredictable environments. Most of the data.available support the energetic hypothesis.

Types of food chains

Within an\,f ecosystem, there are two major food chains: the grazing food chain and the de-
tritus food chain. The distinction between these two food chains is the source of energy for
primary consumers. In the grazing food chain, the source of energy is living plant biomass

(or net primary production). In the detrit
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