


2. Observations in Photorespiration

n3+jigsuluszuzttrn  7 pImt4ou  TdiRt5aCl15&4  Gikmwen~5nnaoo

%JIhl(i;7U  7 MQw&



2.4 Cell Organelles Associated with Photorespiration

Iuxocu-in  7 r&Ku& photorespiration ‘fin& ‘iJwl~1u

naaTqwn&~&%4 udP;~u~~uiiij  cell organelles tin 2 %lun‘lfo?&u

Piuuu~un~5rn~ilffl~u4r9uSrlS~  r5sUr5& Mollenhauer  tLa:et-uz U.9661

'I~TNJUII&I  peroxisome Zirgul&aq  glycolic acid pathway

arjnn-kuufipl  uaz~&1iv1u7un-~5Trii~  ~5a~ir~u~~uln~LRn~uuSu  peroxisome

CiRujj~nn'4u~nn?urnrJuiui;-rutnn~u;ulunanS5na?an'  (Kumar et. al., 1976)

usnlmsb;JiJ~~n~o~~TrlTcnrsaOLr'luu~uij?urnn~uYwlu  mitochondria In&u

U<elly  e t .  a l . ,  1976)

2.5 Precuor of Photorespiration
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&~iul&~~q~n  glycolic acid K&uul\riio;~  glycolic acid
I "

Lth.4~15L%li%J

(precusor) 2100 photorespiration

3.1 Glycolic Acid Synthesis

Coanbs & Whittingham 09661 nu2@~~uandu55mnvii?

n~;unu~n;on’t~mll~;autta=8~~n~tsuobiu7.n  9ztKma75 3-PGA rlUlJ9UlN

t i&au  tta35 H202  tb&ann  &UI Ogren & Bowes 1&3u7~n75tKn

glycolic acid  'Luuuaunv photorespiration 1;muiT

RJIP  + 02
RDP Carboxylase

+ 2-phosphoglycolic

acid + 3-PGA

H O2-phosphoglycolfc acid ,- 2 -m- glycolic acid

+ phosphoric acid
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Glycolic a c i d pathway

r;.p’.s; i.
Glyceric  acid

4

--co2
minor

LL~WI\JI(W~IW glycolic acid pathway U;S rnnD  cell organelles

7libl Lu’l  L&Tk
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3.2 Glycolic Acid Oxidation

(1)  n-&ana‘ln$  glycine Iu peroxisome Malik &

Srivastava (1979) Im;11n&  n~zk!YanCllni  glycine In'ri%  serine

rKa&lu  peroxisome tta&Y11  ATP rfin&4  2 Lrar]asqn  glycine

2 Tura~a  uanl7n~uGuan7;uau~R~an~~~~Kn~u  1 LtaqaSu  peroxisome

&u

(21 n-&anFJ‘lm~  glycine ?u mitochondria Kelly

btarnmr C1976) n&&7  n-&ana'lnG  glycine ~iin&u'lu  mitochondria

n&+ia  glycine i+kFinu"uu?u  peroxiscme arLnF!aundain  peroxisome
w I n

L?J?~  mitochondria rtar?qnaanB'ln~?<t&  serine "lu mitochondria

glycine 2 1uLat-p aqjGanQ'lnGr5u  serine 1 TuLaga  Ik&au'l&an-

p?.l,'l  kJLagaka:a?>  ATP 2 TuLar]a  wnfiu  serine ~r~nb?z~n~audn~u
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3.3 Conversion Serine to Carbohydrate

Serine dthn&'u'lu  mitochondria n%  peroxisome

9=Qnui’l~;;9un75a;u~i~u~~~t~5n  =m-mi5ftnb&u  tnnQn~~lTumniw~uB
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(1) Total photosynthetic rate ~amsln?s~~LRT7=I;LLIUMd

rkn6wf~  n?~~?unhod?vndu;~  gross photosynthetic rate ijnbo~3u

mg CO2/gm tissue/hr or mg C02/dm2  leaf area/hr
"Y

m o l  CO/

dxn2  leaf area/hr.

(4) Photorespiratory rate flEldksinls~Kn4~rn~saursC3u

1&&w  r&u r%.dw total photosynthetic rate

total photosynthetic rate = net photosynthetic rate

+ dark respiratory rate

+ photorespiratory rate



nTa  photorespiratory rate
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n4a net photosynthetic rate = total photosynthetic rate

- dark respiratory rate

- photorespiratory rate

= total photosynthetic rate

- net photosynthetic rate

- dark respiratory rate

Ku 300 p&an. wu+l

net photosynthetic rate = 15 mg C02/dm2/hr.

dark respiratory rate = 3 mg CO,/dm’/hr  .

photorespiratory rate = 7 mg C02/dm2/hr.

wngns total photosynthetic rate = net photosynthetic rate

L -n?Zln’ total photosynthetic rate

+ dark respiratory rate

+ photorespiratory rate

=15+3+7

= 25 mg C02/md2/hr.

= (total photosynthetic

rate) - (dark respiratory

rate) - (photorespiratory

rate)
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respiration)





2 9 0

6. Some Different Characters Between Photorespiratory and Non-

photorespiratory Plants

i%$k?i&til~~6l~&  L3un-h  photorespiratory plantsua:fiVU

T~im5Taer~s~ujuItjuyI~n;~LlnCjOr;ijLaU  ~5llma~~wJ5~~nn  non-photorespiratory

plants ~2l~\l~~l~~~=~nnij~a~a~nn'?ud~n"u'lcT;'Sm,?ufi\rd
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INTERCELLULARAIR SPACE

STOMATAL  PORE
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SlOJl.4
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iGvlu genera Amaranthus, Atriplex, Cynodon, Digitaria, Eragrostis,
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pli  4 LLIc?\J CO2 compensation point V?I)v%i  C3, Atriplex.

patula ~razuau~u Cd, A. rosea- - ‘luaniwqun@3

m"uum'  loo-  35OC.
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O-1 0 2 0 30
Ld t.tnper.tuun.  l c

FIgurn 7 he of net  photosvnthrtic
carbon  dioxide uptake  as  I function of
luf  tmlPwatur.  for.  c:, Pbnt (Arripfex
~fufd and  . C, plant  (atriPlex rpml.
The data were  obtained in air  (- 21%
oxygen and  0.03% carbon dioxide)  l d
at  neavoptmal  light intcnritiet  for wch
plant. (Nor.: To conmrt jmol  of carbon
dioxide den-’  min-’ on the qrCc$,ax$
to mg  of carbon  dioxide dm
the factor 20 /#noI of carbon  dioridm
dm” enin-’
tJm-3

- 52.8 mg of carbon  dioxkte
h ’ .I  After f%negie lnrfifution  of

Washington  Yew Book No.  69.  1979
(Fig. 91.  IO. Biiirkmw  R.  W. Perrsy.
l d M. A. N&l



7.4 Effect of Temperature

7.5 Effect of Anatomical and Chemical Differences

~5l~&-ixwllL&-hkl  C3 ~tawlz  mesophyll &inthkI~y~U

n?sh~ns&uau i~&Zr C4 aM"\c  mesophyll ttQ= bundle sheath

(QJ&  2LuazJ&.3)  9mn?sff?kl C4 il mesophyll LLQZ bundle sheath
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