PHOTORESPIRATION (C2 CYCLE) AND ITS SIGNIFICANCE
The respiration that occurs only in light in green cells and responsible for the release of extra CO2 is called photorespiration. Ribulose biphosphate carboxylase (RUBISCO) which is the main enzyme of photosynthesis also catalyses another reaction which interferes with the successful functioning of the Calvin cycle (C3). In presence of high concentration of O2, RUBISCO enzyme acts as oxygenase and converts Ribulose biphosphate to a 3 carbon compound-Phosphoglyceric acid (PGA) and a 2 carbon compound-Phosphoglycolic acid which undergoes further reactions and releasing CO2 only in presence of high concentrations of O2. This release of CO2 in presence of high concentration of O2 in light by green cells is called Photorespiration and was given by Decker. No energy is released and cell organelles involved are Chloroplast, Peroxisomes and Mitochondria.
Photorespiration is called C2 cycle or Glycolic acid cycle. It mostly occurs in C3 plants. 
SIGNIFICANCE OF PHOTORESPIRATION:
1. Photorespiration helps in dissipation of energy where stomata get closed during day time because of water stress.
2. [bookmark: _GoBack]Photorespiration (C2 cycle) functions as carbon scavenging mechanism because it returns to the C3 cycle three quarters of the carbon that could have been as glycolate. Thus supports that photorespiration is a normal component of photosynthetic metabolism and is dependent on the C3 pathway.
MAIN REACTIONS INVOLVED IN PHOTORESPIRATION ARE:
1. RBP combines with O2 and forms one molecule each of 3-Phosphoglyceric acid (PGA) and a 2 -Phosphoglycolic acid in presence of the enzyme.
2. 2-Phosphoglycolic acid loses its phosphate and converted into glycolic acid.
3. Glycolic acid from the chloroplast is transported to the peroxisome where it reacts with O2 to form Glyoxylic acid H2O in presence of enzyme Glycolic acid-oxidase.
4. The Glyoxylic acid is converted to an amino acid-Glycine by transamination reaction in presence of enzyme Glutamate-Glyoxylate transaminase. 
5. Glycine is transported to the mitochondria where 2 molecules of glycine interact to form one molecule each of serine, CO2 and NH3-. The CO2 is released from the mitochondria. NH3 released is used in the synthesis of Glutamic acid. 
6. The amino acid serine is transported back to peroxisome where it is deaminated and reduced to hydroxy-pyruvic acid and finally to glyceric acid. 
[image: C:\Users\User\20200413_181033.jpg]
                            BIOCHEMICAL PATHWAY OF PHOTORESPIRATION



      DIFFERENCES BETWEEN C3 AND C4 PLANTS
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DIFFERENCES BETWEEN C3 AND C4 CYCLE
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Leaves do not show Kranz anatomy. The
chloroplasts in all the green cells of the
leaves are alike. Chloroplasts are small
and are of normal type. They have well
defined grana and have both the
photosystems I and II.

The bundle sheath does not possess
chloroplasts.

Chloroplasts are monomorphic and have
well defined grana.

They operate only Calvin Cycle or C
cycle which oceurs in the mesophyll. p

There is only one CO, acce
by < 2 Plor and thi
is Ribulose biphospha‘he (RUBP). i
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The leaves have Kranz type of anatomy
in which the vascular bundles are
surrounded by bundle sheath cells which
are green due to the presence of
chloroplasts.

The bundle sheath cells possess large
chloroplasts arranged centripetally.
Chloroplasts are dimorphic, i.e., chloro-
plasts of mesophyll cells are of normal
type but that of bundle sheath cells are
large and contain starch grains but lack
grana. These chloroplasts lack photo-
system II and therefore, have to depend
upon the chloroplasts of the mesophyll for
the supply of NADPH,.

They operate Hatch and Slack (C, cycle)
and Calvin Cyele (C, cycle). The C, cycle
oceurs in the mes 1l while as C, in the
bundle sheath cells.

pyruvic acid (PEP) is the primary
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andRuBPisthesecondaryMof
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RuBP mm‘ smes of Calvin cycle are
» ﬁthm all the green cells and
therefore, calvin cycle occurs in the
mesophyll.

(1) | They are less efficient in utilization of
C0;.

(8) | They normally show photo-respiration.

©) | The first stable compound of photo-
synthesis is a 3-Carbon called phospho-
glyceric acid.

(10)| Oxygen has inhibitory effect on photo-
synthesis.

(11)| Due to photo-respiration, there is
reduction in photosynthetic yield.

RuBP and enzymes of Calvin cycle are
present in the bundle sheath cells only
whereas mesophyll cells contain the
enzymes of the Hatch-Slack cycle.

They are much more efficient in C0,
utilization.

Photorespiration is insignificant or absent.
The first stable compound of photo-

synthesis is oxalo acetic acid which isat
carbon.

Oxygen does not have any inhibitfv!'y
effect on the process of photosynthesis.

Due to absence of photo-respiration,
efficiency of photosynthesis is further

increased. oo
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Table 2-2. DIFFERENCE BETWEEN CALVIN CYCLE (C,) AND HATCH-SLACK (C)
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The primary acceptorof CO, is ribulose

biphosphate (RuBP), a 5-Carbon
compound,

There is no secondary acceptor of COz.
The first stable compound formed during
photosynthesis is
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