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1-What s Jp/%omsym‘ﬁ&sfs_?bfﬁ”
cribe the mechontsm of dark
reaction of (3 plant: (8 ma/@)
(2080) J

-Def v =‘75;fr0cess ?f the manu™

facture ! M{%ﬁ?&%&&f&
: chloroPh é
in the green pay of the ﬁ[an't

fmm carbonclioxicle and watey
in the presence 0f @un@ﬁt-

Dark. Reaction:

~Mecwond phase of jfoﬁm‘osyniﬁfsfs
:fér whick @ﬁi 1S 1ot required:
“Takes Jo/&re, 1n stromo / Matrx
part of the oﬁforojofas*t'
-Ths pﬁa&e uttfizes ATP and



NADPH:  mwlecuufes /ofoab(ed
a@ﬂ}?j f@ﬁt reaction

- (02 absorbed @ the Plants for
the qti mo.syﬁere ombtres with
certain. compounds toform
inteyrediate comﬁounc{ and
ultimately leads to the form-
atton of lucose starch:
~Glvin- Benson ycle OR G
Cycfe studied” under 3 62‘7,&5-
i Tar5ongation-

i1 ‘G/{(/co@t{c revexsal-

it - Qcycneraﬂzbn of RuBP-

f'%(ﬁﬂ)(jfah‘on:
'ﬁtmospfzen'c (02 15 ac(gypiecf
by Ribulose 1,5 éjoﬁa.s:pﬁate
@?u ) i the presene of



Ribulose biphos ﬁate, car5ox
fase ( ?u@?fﬁcO) arch frst -
(stable product 3- ?ﬁosfﬁog (4
certc Hcd (Pa) 4 fomed-
-PGiA 1s the ﬁm” (stable
product of (3 Cyda

Rbulose 1,5 22 3-phaschni

biphasphute 0y B) ,@cenc acid
%Ozifnf'ho ( PGﬁD

i Gl cofyttc Reversal:

~5 PGzﬂ 15 converted into Tl
cose b fo[fowf@ Steps-
-8-PGiA 15 converted into 1,%-
oL pﬁosyﬁo [yceric acvd 1n the
presence 3@% ’ﬁtasejoﬁosfoﬁafé’
kinase -



i, ,6*5&7)506 Eok?@cen‘c acid
1S converted it 6—}9505 o -
3§ccra/cﬁsﬁydé (PAGAD)

- —]Jf)os]ﬁog@ccrafdé@c& £s
converted 4nto Difiydiox
acetone phosphate @H‘é{n
the. presence of Trissc Jvﬁo_sﬁﬁaie
150me rase -

-DAP 15 converted irto Fructose
1,6~ Easjoﬁate 1n the presé
nce of enzyme Hldblase:
-Fructose 1,6~ i 6mjpﬁa't6 £
converted {nto fuctose- 6-
fﬁasjpﬁafe in the presene of
f:ﬁog)ﬁcrtaseo ‘
~"hructose- 6795 hate 15 Afinall
converted into <Gilucese (starc

as :ﬁJocr materials g%r jp[ants'



fii-?&gencra’abn Of RuB?:
~ome molecules of ?ﬁogofz%’
ccra[afeﬁcfarc (PGAL) are diverted
10 reyc‘h’crate RuBP in the
Cycft-

= (Homeﬁmcs)-ﬁuctose 6-phos
j,of?atc 1S converted {nto Crytft
rse 4- phosphate in the
presence of Trans kitolase -
{fry'tﬁmsa 4- pﬁ ospﬁat )
converted 1nto Redoheptulose
% c@oﬁo\s hate 1n. the pres”
ence. of “Transaldolase- -
- Reclo heptulase _Z,:f*cf'yﬁmfﬁ—
ate s converted it Hego-
heptulase 7 ~phosphate 4nthe
presence of Phosphate:

- Efen’aﬁqptufas&?fpﬁo_gaﬁafe &



converted 1nto Xy [ose- o-phy
ustante and Ribose - 5p hosphare
1n the presence of Y/ ayﬁakefo
EMmerase-

5;/(5 Xy lose- 63@5%}95&18 ard
Ribose -5 ﬁo.s)pﬁate are
converted 1nto R bulase 5-
Pﬁasﬁﬁa‘(f'

“Fina @ Krbulpse -5 fﬁoyﬁafe
1S converted-into Ribylose-15
- 5}]0505/‘pﬁate (%B@ h. the
%men ce of 7%9959 pentokinase.
~During this proces; 6 ATP 4
converted 4nto & ADP:

- 7his wyy, complec mechanism,
of (3 cycé Conzpfcm" ‘n
])fant&

—



1,5-dh phaspﬁqg@mnc aac(

19 AT?

VAL & 3-pfws g @m (thhyee
& 5

GzﬁL
?1 6ase,5 :pﬁasjohaz‘e

(02 Rubisco

:EU_BH?; hce SECBAEFMM &h“_‘?m 'D @cfmmrftorz J‘Dﬁ o9hate

// ‘Lpﬁusfﬁa‘taf | (DH?)
695 iﬁeafﬁeﬁuﬁke L7 cgoﬁmfw ~, Pldofose
oP / / _ Tmﬁﬂf’[‘ﬁc Pructose 1,6- dgvﬁmpﬁdff
I . @J_QS&" e "' \e PF'ESP Ba’tq\se
5 Erihrue ‘175 futel
\K 0se 5- ’I?ms ﬂm ‘Gfuwse fﬁmrcﬁ
3 Fmsjvhata e R

Tfﬂf (3 cycle



2-Describe the process uhich,
occurs dluring the photosystem-I
and photosystem-T of the fght
reactton of photosyn ﬁie\s{s,gm’b
the formation of NADPH,, Yy
§ the process refened o as
ﬂon%ycﬁ‘c-%w & (tfink tothe
dark reacttons? (5t 1+Dmarks
(2080
OR.

The source ef cxygen n photd

G\ynﬁ‘im{s :sf T 5Zﬁmterjgut

not the carbonclioxide Explain
with, reasons: Briefly clescribe

the Hilt reaction- (24 Omarks
(9019)



‘Z{?ﬁf reaction

~First step of Phofocgm‘has& in

which. the hoht encg 45

converted 1{nt chemical
energy Which & stored in

the fom ofﬁTPand NFDPH+

s,rr

“Mechanism of Lght reaction
OCLyrs in fo &)wfry Gteps:

i-Photoexcita tion of cﬁ@wgyﬁgﬁ'a'-
“Rccessor Pﬁms nthetic {?
ments (chl-6) aﬁz‘arés {ght and
then Dansfers to reaction centr
(P20 and 'Pﬁsc) of chl-a -

Note"

*?ﬁofbsyrrtﬁeh'c pigments except
chl-a qre calleg aceessar
}Jﬁatnrgn’[ﬁtifé p{gmeng-



~Zach chlorplast has two dffe-
rent G‘J—oedﬁi group qf Jjgments‘
Co-operate n jpﬁ otesynthests
called Pﬁoio m I@?oo)amf
7)5010535 tem I (Psg)-

-Thl-a absarb the [ght energy
from Gunhght and” releases
electron -

i+ Photo @6{5 of water:
-Break down of water 1 the
presence of @Hf energy and
fiberation of 02 15 calted
Pﬁomynﬂ!ﬁm‘s of water

4H,0 —T4HT+ 90K

HOoH ——22H.010214€~
~One electron is produced. per
water molecut-



“Electron 4s accej)teaf 53 (Sl
ond Fagcﬁ' en {ons Qre aceeptd
by NADP ™o j%rm N DPH,
c??mnﬁ /oﬁofv- pﬁas/oﬁotyfadbn-

iir- Phots jpfzoSfﬁor [ation "
~“Process of ﬁrmaﬂon-%ﬁgﬁ '
energy ]oﬁospﬁa‘tes (ATP) inthe
presence of @5#
- gxyef led electrons pass i 570((95
a sertes of cariers and retun
10 reqction center (7%0 anc{ﬁ;g@
-Ihhile passing electrons én
diffaent electons caries, 1t
[ooses sufficiert €nergy O-fom
ATP

drogen 10n re[ea&ffcﬁlf@

i
iz oto j‘sr‘s af voater 45



utilized by NAD? tofom
NH"DPHZ\S fm
-Both ATP and NIDPHz qre
Utilized daﬂ'i?j proafucz‘(bncf
sugar in dark reacton-

Photo —pﬁagyf)orgfaﬁbn (é{‘?ﬁt
reactrbn)f_'c Qf 2 fyﬁes-‘
[ Non—( clic phots phosphor lation*
1 ffechonsgre fca?ed g ggoy
((PS]D don't go back to Psgo
and hence 1t s called non-
cyclic photophssphery (ation
= %fechﬁz.r ]%st '(Jﬁaf()g%.ﬁ the
p/ima;y a[(!]) tor , (05 @a}non@
ﬂ’q)), ’(3'&0651 ome (ony@x,

- Plastocganin (7c) and ﬁna (ly
to Pros (PST)



“Llectons given out by Pres qre
taken up g‘ the pnma{c/ agﬂ o
and ufz‘fmate ly Pasmf o 1
NAD?-

~Llectrons combine with @cfr en
wons are qeduced” from NADP
to NI DPH. - 'f'(ycf 0 erz fons are
available 59 Splt rgmy water
Non- cyclic F)o”b oh mq[aﬁon
needs rﬁaﬁ’f ij)@ uxr(er
“Net result of nonfg/cf s
I;Fm'(c fﬁo.?;ﬁazyfaﬁon & e
Aormation of Oryqen, NADPH,
and ATP-

ygen 15 produced as
czl.v?7 ﬁmazct of ﬁfb@}lnz’ﬁtm-



i (Z:(fcff‘c joﬁotopbasp‘?ow (ation

“Electons released ¢ Proo(PsT)
are taken up b z%c Primary
aC(c:pfor and then passea” (o
TFerrodoxin ( Fd),P Q /(yt- (om[)[ex/
IC ard Afinalyy back to Froo.
Ko, called as {yc&t phats-pho-
Gpﬁory(afrbn-

- Also produces ATP-



Frimary acceptor ;?if\maﬁidfml_f. o

Vo lie . -
Pp -l -~ FI

s
0 V04 TR (Y
| i‘(y‘tocﬂr; me e -
| HWrﬂ N HDP Hz
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Rl O] [
Photwsustem-J) Photosuster]
_Eamﬁi__i & 'P?g;t 4

H 0 —>2H+'\'2LO;, $e"

E' ‘-Df To.mmetie representation of
j aﬂ Ajﬁf‘ Igoffﬂn,



3-What s ﬁﬁomsynz‘f? ests ¢ Discuss
the EXJJen'menf to demonstrate
that (01 45 necessar for
photosynthests - (14D murks
"@0#5

Def™ The. anabolic process (n

which reen ])fants Froaruce
theif ’.‘%‘%er i tfe prsne of

Sunlfghtand chlowphqll and
pmc%ae ?&1665‘_’ ﬂ oxy9en:

Light

6(02"' CGHiz 06 '1'61"{9,0
hlory of é

1Mo ’Cforopy[ 6D,

To demonstrate that €0z 45
necessary for pﬁoto.s rthests @9
oIS zaff fcaf C’)?yn'men't:



pfqurrcments

Apparatus: A wide mouthed bal,
f)fﬂf corc, I)etﬂcﬁsﬁ beaker, test
tube, Sprit fa

Matena{)'bas'tmcﬁ ]Dfant with

560[’09 feaf -

Themicals: Water, alcohol 1odine
solution, paseline, KOH-

Tﬁeorg

~Tireen part of the plant contains
cﬁfomf;ﬁ [l
*Cﬁfomphyyﬂ absorbs @H enerqy
from Sunﬁjﬁt and 1inittates
the process

”mem re, without chlorphll,

iy

there ts No possibili iYy of
Pﬁofosg FZ&S



Procecure:

-Jelect a Freafffzy, reen potted
plart me‘r_a? elongat [eaves
“Desturch this ])fam“ b;yke ing
1t in daik room for2*3c/c§:
~Take a wide mouth botlle
and fif[ 1t with KOH soluticn:
Helect an elongated leaf of
the destarched plant and ke
1t in between the two halies
of a Split cork:

-Tnsert the split corke i 1he
mouth ottle in such o
way that haf of the ﬁecgft‘s
instde the bottle and other
ﬁa[f outside the buttle-
“Make the connections air -

Jq‘gﬁf h 4 q}’P@’”ﬁ waseline-



- Expose. the experimental qpp-
Orcﬁw to Gufﬁ\‘yﬁt for ﬁf«)ﬁ
hours -

f}%cter fel,o hoyis Of CXDOSUIE,
detach. the experimental leaf

for Starch test-

Test for starch:

- Boil the experimental leaf
in o test tube containin
alcoho [ far 5 minuts %‘Z
de colorize the leaf Qy
making water bath-

~-Wask the ﬂi@f with watey t
remove alcohol:

- Place the leaf on a
JOC'D'(‘GQGFL contarb/‘nd todene
Sélutton -
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(Observation:

“Hifter starch test, the portionof
[éaf outsile the bottle tums blye
black tn. colour and the tolour
remairnt unchanged th fﬁ;ﬁpmﬁbn

Qf leaf fhat e/n‘ thside e
bottfe -

Result and Conclusion:

-T02 within the bottle 15
absorbed 5@ KOH solution. and
in the absence of C&yﬁoiasgﬁ
thesis dbesnot take /o}'are and
Starch, 15 not jbrmaf
~Portion of the legf which
remained outside the bottle
could receive all the necessar
factors for fﬁofoadmﬁesﬁ and



1he Pﬁoms\ynfﬁeaf‘s did take
)O[b(z in this pon’ ion fo mvfrz?
Starch-

—This ]bor(r'on leaf 31'1/(5
]yasffr'ue Starch test- and beconr:
blue- black i contact of
1odine Golution-

- This uay experiment: proves
that C0: 4s neceassary ﬂg%r the
process af fﬁomyn ests:

Precauttons

Neaf sheuld be destarched

i) Mouth. of the botlle should be

cealed completefy

i) Portton. of leaf inside the

botlle shouldn ¢ touch. KoH slition.

iV)ﬁctup should be P&rec{ ing
f@hf-



4-Describe the Various facms
that fnf[ uences 1he /@ [?ofosk-z/n -
thesis 1n J lants’ ¢ g marﬁs)
(2076) g
- Factors aﬁfecz’f}y ]DF)O‘fasym'fT
O

- Process of fﬁortosynfﬁes{s 45
{nffuenfed b(.y number Of
external’ and internal factors-

H-External facto:'s:

i Aight:

- Rate of Joﬁ o%asyniﬁms inereases
with increase in Aght -

- Oceurs only in the vistble part
/,:-f Gyectiam 0 6. 880- 160nm
uuvc/énj%ﬁ-



il - Tcmye rature :

- Rate of ﬁpﬁofot{ynfﬁey‘: inere

ases wiih, tncrease 1n. femﬁc"

rature:

# Tcrnpcrafwe between 6-31%

Shows maximum ﬁﬁoz‘asynﬂm-

iii Toncentration Df (0z" Ql'mz'z‘fy
Afactor)

~Air contains 0 -03%/- of (0z
by volume-

’?{QFL concentration s e
and 1nhibft the rate of

];waas(yn?ﬁew-

lv. Water:
“Water as raw material for
Pﬁofm&nfﬁm&



- Water C{éﬁ(fenfy will delay,
rate Of ]oﬁotosy nthesis.

V- Mineral %lements:
“Minerals such as Mdjnfsfbm/
Tmn,@gc’r ,CTC Qre essential

Aoy Pﬁo‘ 7 1hests:

B. Tnternal Factors

i~ Thlor joﬁgff content:
“Rate of photosyrthesis #s
directly yelated with the
amount of chlorophylt
because <t s 1he main
Prgment which. absarb
f@fn‘:'



i Age. of plant:

~Rate of photagynthests deare
ases inold [eqves, photosyribc
SG dlecreases with enaease i,

age of ])[am*s-

it Anatom of leaves :

~ Presence ¢ f Thick Cuticle,
humber of stomata afféct
the rate of ]oﬁazbﬁmﬁais-



