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R g (kidney)| v& & a1 W 3ffues & orot wifaes wo q@Etw
yRefm-far 9w ffved wr & 9o o a9 &1 fEio s @
SY-UrEA q5, YT 95 S| HHE YRR 1 Sifaek fRAe, SR, sde,
ST q ST A W oW faAeH o 5 T et § o R IR H S
W o AT ArEE <t B

7.1 QIUT JHdh

HIRTRT I T IUh HE o STHR SEad! @l g1 T YRR FHadh
f=-f= g © @R 3% | 9 W frefafed 9 SR Y § onfieha TR
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T B (1) YR SHah (2) TIST Hask (3) U3 Hask (4) dfehT Sds

7.1.1  3Uchcll Shdch

T SUhl S i GHEM: SUhAl & %ed ¢ 38 Sa% W Th Ho &N
el & S T 3R @ @l (body fluid) 3R SHY AR ST&1 AR %
e o @l € 3R TH YR <@ 1 e 3l SN (lining) w1 {00
YAl 81 VT SRR S (intercellular matrix) SR S@dTgdh
It @l €1 U Hdk I YHN ok B § - 1. WA SUehell q G
IUFHET| T STHS Th & &R h1 o1 Bl € 91 I S@Ielsh, afefa,
3R TRt 1 ST B| WK IUShell HISTERST &1 & a1 & W eAfeen &l
H o Bl § X 3HeR s WicHe B S TR eWrl e hifven o
e B0 o YR W WA SUHdl Sash i GhR o 8-

! (squamous) 3IUhAl, TR (cuboid) ITRAT TAT HHHR
(columnar) (fa3 7.1)

101

foT 7.1 WA 3UHa (31) Feh! (F) TR (F) TWIHR (T) T&HT O TR hifTehT

Yookt SUShell Sideh I8 Uk 9931 HIRTRRT o Udel &R o o ©
fSreen frm erafia gid 81 98 Sash o aifgepisti &t fufa o qen wwe
o I HI (air sac) H AT S IR FE fa@wor dimm w1 wE w2
TATRR SUHeT e Sash Tsh WA ¥4 SIEl hifepiel § o1 el 81 a8
qMd: gkl o kel (nephrons) o ARl AW qem Ul &t
afefal o e ST €1 3Rt eA e Sau SR YUl 81 goh | geheh
1 GHOE FAtd (concoluted) H&H AfGiRT 1 IUhell H HEHLR
(microvilli) B &1 THTERT ket Tall T Taell FIRTRIS & Th TR H
o BIl €| ohgeh WF: SHIfYTERT o UM 9 | B €1 o Hde W UHE:
QeI T S 21 GEHicpL STHIYE, 7 qefl ofidfieh &R o 9e o &
R g YUl AR EWITUl H WeHh 3d €1 AR 3 WHHR A SEHR
HITHI T o Hde W TeWH B § al 39 geHrt (ciliated) SR
(fa3 7.19) &d 21 SAHT H1d FHUN 27LeT IOISHT i STl 1 Gag W TH
fifeea feen & o S0 21 7@ gEIa: Y@ (broncheol) @ fEs@fe
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Aferentat (fallopiam tubes) SO @rEe ST
# ofialt Tae W W S 2
FS WHGR AT TAhR hITIERIT H Fao
1 T it & 3R Ueft Suehell i Suehen
uforer (glandular epithrlium) FEd B (fa=x
(ONSEELZ ) 7.2)1 T8 J Gl § onfihd feRan ST HeRdn
Sﬁ\i% 2 W YR S g UG wifsremet o
(a1 @) oA B §, S SRR AT 1 HAY HIEH
: T eI (goblet cell) T a@ﬁm ST hifSTeRTeT o
572 T S (D (a) YS (SN @R Ufd) 1 &4 e &1 wret
IR | T1a o TR o SR W Uil
# g 9 H fawfa feen S B, R
g |G (eocrine) U qen 37q: wral ufer
(endocrine) Hgd 21 afggret ufa 9 oreT,
@R, &0 HH (earwax) T, ¥, AR
TSTEH Q1 37 HIYTRT ScUE Wit B 21 3
e aifef@l gen At o meaw o
ffer Bld ®1 3ok fawda sfd-wmen uferi o
Iferer@ Tt Bt 21 TR IAIE BEH © S
WY 3§ WA § IS Wi €, fow ufy feerm et 21
WY SUhell Th ¥ ST FIhT TR (Sg-%fd) &1 s gt & 3R
T YRR AT 3R STaenyor ¥ gHehT gffent Hifqq ® (e 7.3) 1 39k =
14 THES 9 Fifeh Fiaael (stresses) W T8 T 81 € = Hi Ih
e, 9@ TE1 1 T Fde W, T, 9R U iR e & anfstEr o
Fiadl &R H1 Gl 2
STl H1 Gl HIHT Th TR U FRFIRRE g2l § It @ 2
T At W Al § wifdene o foRie Sie AfRE @ (individual )
FHIfRsT & TEAHE Td wEcHE G Y L o1 STRC R 3T
Sdhi H dF YRR Hi G (junctions ) EIERSIKI 2 A %—?ﬁ st Tg
et wful gg | uiel w Sas @ 9l fee 9 Ushdl 1 SirStt
witre ueiEht FIfTEst & HIRHE T2 F TH W Y SSA FT HME H
g1 faurett RN Al 9 B et wd wefi-welt o2 vt % qXa
WAl @ o Gerd S Bl 9 UH Gold HIReRE & hIRerEd
AT H SeH Hl B

7.1.2 AT Hdeh

Sfeet wiorEt o YRR W HaAST S agdEd Te foegd &9 § Thell g3 Ul
ST &1 HAST ek 9 IR o 319 Sdehl Td 317 i Toh O § Sigd qen
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— | a9 " &=

(e

(<)

o 7.4 <l TS A (31) TRATOR Sdsh (9) 991 Sdsh

TeAsH o SR T T2 7o 31 HASH S W hiAe s
Y R To9T TR o S Si9- SUIey, e, e g e
q TR Wimferd €1 TR i Siewt Gl WA Sael o
SHITTeRT FCEATeHsh TS o1 o Fifaa il &, T shiers
TN TS Fed 21 A ek ! YeRd, TATEAT T8 o= IeATo
GeF i Bl I HIRTH TR Gierbentses @t Fifed
g, S IR @R dq o ot § Sl e eunh W
FE HE Sl GAST Hask wl A YR W fawe T
T ® (i) T WAt Sdeh, (i) WO GASH Sde T
(iii) fafrewa dash wae

fufae garst Hask H wIfeeRl W6 A9 T TR 9
arefetet s ared | fifererar @ 92 @ €, SIe-@en
TRt Saes S ol % A gEn s © (e 7.4)1 @R
RI: Skl o foIu e =i= o1 %7 e 21 39 HAsh
Fa%k W U: qq HRE (S T F S 1 2), HETHEH]
TS HRE IR B €| aEr Seen e fufaa wash
S € S qEIad wl o A fefd g 21 39 Sash &
HIYTHTT T8 UL o forq ferfyrse gt &1 dise ok St ueref
TN H &l oA, 9 a9l o ®9 § gRafdd & 39 A |
Fufed = faw S €

o 9AS SHashl W dg U dq SRR edl o
Hafterd @dl €1 fufa=me & SUR W dq de dqhid
T WA SHdeh i AHT GASH Siedeh a1 TatHa
HASt Saes o fawtsa fean @ 81 wen fafng sae o
Tq e THMR qq o To31 o o H Har § Iufeerd g
&1 HeUT S hehrel U 1 ey & Sedt & qen Ty, W
Th oty # THd wfty @ Wigdt § THeT SIS R
FIrSH qq 1 e FUS w1 AU & YeH e @

(X

(0

o 7.5 =1 9ash Sasw (21) S
fafa (39) = AFEfHa
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Sfta fam

3R T8 T U ==l &1 GeF fafia gast A% ol Ty
(ligament) ¥ @I WA 81 @A Af7afad Faw o
dq aUl GqeReh B B (dq W SAfUee wiesH Bl ®)
(fet 7.5) fomem erfafe=ma etem eir 21 98 Sas o= |
T S €1 SIrey, SifEet e o faoiw wenr oF WS Sideh
.

IUTRer 1 STauehiidTe ugred 3, fafire e wd gdieq

| deq sty saw Ul BT €1 39 Sk bl oM Al ShiERTT (IUIf 30]) W

S wifed ememh § I B ewet § S @ S @)
(fa 7.6 31)| et g1 | formm siferrer Iuifeer, aaen
sfeeen o erfter g wfaeenfud @1 St 1 9uer § o Sufey
T 1 ik, STRI M G, HEaS hi T U F A=l &
e qem W AR T ¥ qrE Wt 2

arfter @il o 39 TS Sash ®, SR ST BN
IS g Td hicadd ool o Bl € S e i Hetedt

“ TR w2 (9 7.6 9)1 T8 IR 1 9 5% ¢ S T

et BfeR Hforht “‘ YRR & hIFeA M 1 EHCHS G a6l € 99l Sdehi ol

TERI TS Gl 31 €1 MM Hif¥ehg munh & eig fifsrenmet

EC ek ¥ gufterd Tedt €1 W H e S TR Tl e WK aE

C@@ 1 1 I 1 Ay FHeprel U @ et e femean gry T

Gy T TR T A §1 g bRl § et W, WA R w5
SR FIA 2

T A: HAST s e € foEd Staged, @ e’
HIUTRTY, T R HUEhTT IR T2feh1y] (platlets) T S
g (fo 7.6 W) o gea IRE=R @ & S for fafe=r ugrel o aftees o
TR A g1 39k aR W oY fawgd 9 @ eeAd 17 @R 18 W wew)

7.1.3 Uglt S
U3t Sk I ofdl, SeMRR dqetl (W) | o B ® S qHHaR-dfe o
W@%I%@ﬁﬁ@@@wm%mwm(myofibril)
T | THE TN <q THed ®9 9§ SEEA o ROl Heptad 8 W © el
TH: e IR STO STHehfed Sfeee W 3 Wid € YISk i fmen 9
IR STl | e ol IRedel o STER T i € 9 YRR o i
Tl 1 fearfa 1 Harel TEar ®1 wmeEe IR S g faat  ofven vga
aftrept frorelt €1 Tefta Sask A9 IR & e B (1) Fha ueh (2) Faw
et (3) %= el

HaTe UI & ®9 U wehell Ay ¥ oI Wl 81 WEY (typical)
ﬂ?ﬁa@m(biceps) (3 f areft) oot o W wde w9 99
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...... g i
g N

..........

(1) €©)) (/)
fox 7.7 O30 Sd (31) Faeng (Fad) 93 Saw (F) o oet Saw (9) T5-U3 Sdh

e ¥ TH WY IR €9 H U0 S E) 9 Sk o 998 o R SR
3N WA ek o1 e el 21 (ot 7.7 31) (3Her an | o9 31ea/™
20 ¥ fomR & 9@1)1

Torereit ueit-fosret Uefiar Sash 1 Gpameiial Sifvrht o M fFTR Taat
B B den T Y@ A el e et ® (Fa 7.7 9))1 wifee g 5=
T Y Y @A € d A GAST Faskh ok MU W T TR wd &
AR 3T SW- Yo Aferehl, SFARE qen 3iia 1 fufa § 39 R 1 usiht
S T S @1 e USht b Sepe ¢ arifeme ! B €; it geh!
fopenfafer @ den fson 72 g ?1 S o eW shera UMl o SR H
gehd €, Tkt Ul 1 A Wee WK W 9 Gopfad T e F@ehd €

TS UIH- Gpursiiel s 8 S ohol &5 | € U Wt @1 g% usiht
1 HIYTHRT  KIfSTeRT SR g0 53 el 9
THEY Bt Tausl wdl & (e 7.7 |)|
HoR Gl stuan siafaw fek (interca-
lated disc) o S WM fagafi T FRIfTeH
T 3 ®9 | Goplad el 21 59 o 5
e HIfNTRT Geper oh foTq Hohd T8uT !
2 99 T U HT IR ot G ok
fere sedifa et 2

7.1.4 ARt Sdh

df Fas &1 €9 § uRafad staeensd
& gfd IR+ ﬁmﬁﬂ?ﬂ (responsive- AP o =~ T
ness) o T & oy SweerE e 2 form 7.8 WPt (SRR
AT HIRTRT IASHSNe FIRTHRT &, S ’
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Sfta fam

dfreR o @1 TER g © (Fas 7.8) 1 dfEY (Neuroglial) ehifSTehT et
ARt 5 1 WTEAT YR Il © U TRl hISTehTet shi WER qel Teel
@ B TR YRR A dfee IR 9 Sa% #1 EH o STER
e A AR T S 2

e Teh AlTehT HIVTehT 1 SUgH &9 § ST feran S € a1 o @
et € df fafe=T S uReds Sco=1 =i 8, S ogd dsit @ iR ool
W AT Rl B AT RifSeRT W Stfed et € a9 fawe afteds dfen
ShITeTehT o 31feH BR TR UE=al € 9 SH-U1d 1 qfehi¥eht (neuron) T
3 IR T A A IS HI @ A IR ST B H Akl T
(39 39k R H 7™ 21 H faw@r ¥ T_)|

7.2 3T X o Tax

g Wi o e dafvfd e @ifad Bl 3T 3R TS i el
T | T TWE 1 ST @l iyt g HiHa s ot qsft frensti
Affureh <erTgdes To TAfed €9 W TH o fau STevas el B YRR o
T® S Uk A1 Uk § S GhR o Skl § o Bl 21 Seny, ged
o =R TE % s B §, IUhell, TS, UIF A GABE | A
Udeh TI % WK B9 I8 S@d ® foh o SR Sfad &1 el T
ffyera Sfgarer wgfa =1 wefifa =t @1 =@ Sfeerier vgf uw T
g el ¢ (3Heh o | 39 el 12 ¥ foar § 1@7) |

TE[ T AT o Siel o fafa= faehEig &R oh aR | &arEn S @I
%, 5o odent IR (anatomy) 3R STeRTiaRT (mortphology ) o TS
g feanfafy oF SR H &R W BRI STeRTReh! 3TUeh! Sial ohi &Rl
G A1 el fEEE ol SRR Wl ST hAdl g1 Ul A gew Sl o
e o, SRR I T a%A: Hdol A€ | WU o Tee W STeRTiEh!
1 HaeTS YR oF STEl S i SMEE I YN o a@ AT T S7eET R
ifore § IR 1 URURe Haod SNdieh ST 1 HEAT o eI 9 2
376 39 ShgU, hhid qd Heeh oh SThIeh! T IMRNT i STEATT &0
S STHTGR] AT HITHT H HAI: FrdTiee L Bl

7.3 hegel

U A R A1k Ted THEH qof B F, S fom T faed w1 sadh
gae | fare w1 81 7 o g9g 3 S o 3w feom faeti o wa €, S
fr 3 fugdt *1 SR R Fieret a9 &) el § A oo g ek
Seasft 7ot TRl o S gQ S Gehd 71 T Scdstt qa usied i g faf
(worm casting) FEd o1 W 9 AfEEg (Pheretrima and Lumbricus )
TR qRAE ST 2
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S W

fort 7.9 SEU %1 IRR (31) T 99 (9) R 399 (¥) @ R A g 9wd 39

7.3.1 STTehTIehT

TTRT IER @, 3R SIS 100 - 120 THM HOEES! (metameres) H se1
e 81 U8 a9 W Th el Hen@l (Y8 W diesd) @i <dt 2l
Al W S 5% UT S €, ekt a9 ° 9% g ad o fadfea fean
S Hehell €1 IR o 31 9N R @ T TG (Prossomium) B &1 RgE
T Ui (lobe) € S G@ 1 Gehd il b HFTAT W= &1 € B Tl
IR ol Wit i 1 SHH T H H § WEE Hidl 1 W@ Th Had
e 81 YRR 1 Yl TS RS (peristomium) A1 H@ES il €, forew
q@ 3ufted el 81 Tk Ry $fH o T AEl U MemhR 12t Hiked
¥ dioed @ ® R Wl Bl T U Sas ol Wel wl udifuTen
(clitellum) %ed €1 38 FohR IHR < Fq@ 91— -iforent, w=iforn 31k
v wifors wel § fawsd g ® (Fe 7.9)1

5-9 @l H ARESE Wil oh AR-TEd 96 § IR Sl IFhufaeh!
T (spermathecal apertures) f&rd g 2l Tl 9l S o5 diked @e
H T IR Y@l W e gl ©1 Th Sl RS 9 oend @ %
aeR-uvd H feord 2id €1 9gd O 3R fox 9= g9k 1 FEd T, R qd
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AT HYUl YRR W U S 21 e Rl o g
IcafifeTs IR o STeT 1 @K Gerdt €1 IR o Hed,
Afqq g wHAiforeR @i H BIgH THE ZE@El H S
W#W(setae)mmg,ﬁm'@gé
e H feod Sudhen T A 99 wd T IF BRI a0
o WHM G el €, S TR el qen fasrg wehdt @
e A W weequl e ot ferd 2

7.3.2 3dfieh 3TMehTehT

hqU 1 IR THh Tdell SRR WA & ohl
a8 9 Sumen wed 71 TEeh A= e, @
T (AR 9 daaq) Wd qe T8 I i 3R
SR SURAl U Wil ¢l i SR Sushe
GhR ] hHIRTHTT S Brel Ui wifrend ot wftaferd
.

STERATA YRR oh 9o ¥ 3ifan @€ d% Twh o,
et 7eft o w9 § ufterd et € (fost 7.10) 1 wod
Te W Iufked q@, JoW 9 qaid @ § el JETEl
H geral 2, S T 1 S SE Bl § iR Y g
o gerdt 1 UEA Th SIS HeRdl Aot § et €,
518 ufeeht ed €, 98 Uree 9 Hiad T qeh T S
2, 91 T T YU (gizzard) TS IR TE WS
% Wil 81 98 Tt ufe iR faedt enfg & ol
W o 7eE S €1 A A W wike @ e e
BT B e k1 A GE-Tel ofwal ok faedt |
fafsra swreifen agrel e € e o feerd shodithed
Tforl wme | suftd- wgfhs Tl +i SIEH S
T B1 A UEEe WS W YRY BIHL AfH @S q% Th
SAserd Afetnt o &9 H fierdt 21 Sedied @e o o1
Y T SISl B R TR AF U Feherd
g1 o7 1 fafime T 26 W 35 W W A w1 IS
qae § ofidie aer, fafays &1 oS @, e
AT ( typhlosole) FEd 1 I8 e 31 H Taior
& guEt &9 H gfg #R A B SRR A, IWR FH
ffem T W T IR B & w9 A Gordl 21 58 T
(anus) ed &1 e Hreiieh TEel ¥ T G
G o B9 § e ®, SR ¥ e 99,
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fera 7.12 FgY &1 gFREH-a

qrreh T USTEHI 61 91e il © it foh aerelf o @y
[ot-firet STt 21 3 USgn wifed ST ol i ged
SOl AT FH H okd W F T WA AT
(molecules) STBRATA-THAee g1 Aawnfod i
ST § @ S

HRICAT () w1 TR TREROT 7§98 ThR
1 B ¢, e R aifewd, sy, geg e
g (fax 7.11)1 =% R 9RE=Ror 99 & &R0
TR HT (vessels) &I AU @ A= a% &
it Tear €1 Hepe o U=l i U fRwn |
@Al T ged TR aifgwi Tl STRRAT,
ATeRT o] R YRR Tafy e wgedt €1 whr ufemt
=9, giee SR ©S % WE W UE Sl 21 A e
SrTeifa qen TR iR w1 FEio S € s
TR e § ol St 1 ! Ypid Hershivadh
el 21 Sheu o fafire veeA @ Tl gan vaed
(rg) fafma st = o §ae § S oRR
o H GO B R

ISl 3 Wel W oFafid SR gafad Afeset & s4 e €, fe
gahe (nephridia) #ed B ¥ gaheh dF THR o B 21 (i) T
(septal) FFh® 15 o @S W dAfqq @ o FHI AR AR WS T W UMY
ST B qel 3 S H g 21 (ii) LA geehes S YT i <8 fafa ok

A AER W/ R T 9 3ifqq we 9% f9uer wd & a1 TR #1 9de
W gad € (i) TEHE gk =Y, U Td B0 @e W i gied Tesl
& ®9 ° T s €, (Fos 7.12)1 3 fafq= YR o goher W H Hora:

T B B
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Sfta fam

JFheh IR WA oh 3T T8 Ted ol e &
g1 gk SO R 9 YR B g, S e 9
affafed <9 &1 G ot 81 HI9 gaheh o AR
G ¥ TeI @l €, W Scush ure i ¥y g7 R 9
THA H R 1A H e Srerdl 2

dfseRT T3 Hord: @ fegwist (ganglia) o &9 H
B @1eR iRl T W oFaftyd B € 9gd |l st
ShITITRTT Tehedl eiehR Tfemeht o1 fmfor et ©1 e fm
W (dE T =g T H) dte w9 3 A fave
BIh TT¥eld: UTFehT 1 BRd §U I3 Hde T THIISh - T]fw5ehl
(cerebral ganglia) ¥ Tierdl B 58 YR df3reht oe oA
Sl B1 Rl oo™, YHdsh Tfesel o Wi et
qferss &1 fmin wxdl 31 yAfdsh s, 9o @i
= dbrmie o WY et Hedl eme iR uvhe
3{{%31)[ (responses) F R w2l

okt @9 W @l w1 A9 Bl €; ik 3EH TS
TRTYT SR TYl Feorel S (el wife) fowiEad B €,
S WRTET HT Ao F FR HI TEYE HL Tohd © el
geeft o U Rl ol WEgE AT ofd 21 heu ¥ a9 yer
o I Tosl ST, TARUTE] (tasterceptor) B % Sii
for Tt Sqdul & fou fafear @ €1 34 gad
3T HH % AW WM F UC W e

aﬁQ Iafer (heremophrodite ) RS 3?3'7?[ Th
g ol A guer (W) @ HASRE (AR Hl SEA AT
fierd 81 58 109 9 119 @ ¥ 2 € g0l (testes)
g & (fo 7.13)1 STh! Yh-aNfgh 38REd (vasa
deferentia) @€ do SITdl 2 5@l ¥ U arfet (duct)
T I I 71 I SIS Gew rfafe uferd, wed qen
S @E W o S €1 W W (spermatic) 3R
YRIY] AlfeAl 3SNEd @€ oh STHRUNd H Th Sigl
S T8 g0 9l godt ¢ WY § B8 § A @e e
T @S H T B Yl HEAT WX SIS YER -
il o STt €1 98 W o SR RISt ol ura
Fufed Yt 81 T WSl SN aNEd 3N TEd @S oh
HREED T2 W feod B T few™ ok e sfeanfeH
gfigert o St B, S sieafedl 9 gl g1 A | |
€ Y wided We oh ITUNAel W W Uk WG S -
fog & ®9 W oY Gordl 2
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YISt o MTE W SYEH-USH i Wihd N o gNI el §1 W Tk
W@iwaﬁw%ammwm (gonadal opening) T& T &
aifed o o € o o 1o YERTogEt @ R el il TR YRR %ed § ek
o & aiforeet 1 ufer HiferRteT g (heh) STA il H IR T
9 i HISERS qen @l s fran s ©1 e ud aiasd| i & e
eral © 58 50 ge1 § Sig 31 €1 S 9 YEHIY] HINTHIS I shihT o AL
& e 81 S 81 HH 3R 0 TRR U Sfe R 31 € o g1 (T M)
o S I IR VI A T HH YU Fipd § @Wd & WA A GEE h
A% T TR R S W e 2-20 gy wfH w1 fmio war @) e A
e gorer e @ sreiq et steRen & g 2l

Shgen fRaEl 1 fie weemar €1 T foedt d sR-sR fad o @,
g faedt fofea e ot @ @R agd diel &1 wiel o fofg o1y o1 STers
3R SR A H AR g g B W Bl 39 YR shgel g fredl &6
Y o9 1 fafy = faedt &t 3eR wife siem &1 fafy =61 % wure
g i wed €1 U "ol U o [y Teive o &9 W gam o of
fere sm 2

7.4 it ( TaeTeeeT)

Shiehie THHER QU el el W % HUR INR ot g €; TR R o=
(FRAH) SMAMISl (EHMg) &1 avf goeel (Fieant) ¥ wfmfaa fean
21 SUTHTEHH T A H THRIA diel, el 991 B W oh hishid SRR s
T S €| TR SHR 1/4-3 39 (0.6-7.6 L) TaT {1 TAH s firen
(antenna)%HWWWfﬂﬁlﬁmq@@?ﬁ%GﬁﬁfﬂTﬁﬁ

o 7.14 fao=ee =1 a1 o=t

111
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Sfta fam

Edl 1 e HER H A e, gdueh woi € qen ™ e W) e €13
Tl o SR W @t R digeh Te 3% YRR % UM o desdh B

7.4.1 STET STTehTehT

A 956 DIhid, S IRwiel STHRSMT 1 34-53 Tadl. dan qen 9@t
aell Bl €, T8 W H S % e 3R ¥ ot e W8 ' R

HIhUT 1 IR G4 &9 9§ Tel § s el 8, qe1 38 a9 &I 9l
e &1 for, @& g S (Fost 7.14) | 38T T IR TSl e Jod el
Fhld (W T H) H S B S| Gk TS H, IRl hehld H Al
wfehd Bidt & 5 ®3® (sclerites) (TSATC-TsShTel SN TeRaTell-
HUTHN) HEd €, 3 TS AIH o T qaeil (W) o or=ie fHedt 9 2
e €, o9 wiremr-foeet =1 d@f et #ed €

TRR & o 9 o feord R Brepiof g €1 IR o ereed ater o @iy
T FHDIOT S S| T8 B: Wl o (HelH § 1 @ a1 A e T
o Rl qeft femedt o om wehar 21 fR gyfewt W wwh Wit @Y A9 g
gl offEl = o focelige Wie ¥ uml SE wh il Sfien et
B it o Tt Tl Sufte e €, S SdeReiE genet i w1 %
FW 2 R o o ol SR W SN ol B ®, fE wied 9 w9 A
@ & 21 GET | T WSl SHEs $u Sogl, Th el fagehiiey, T
el Sfient, Th MRS el Bl Uw wed oeiel Wi T st
(hypophyam)ﬁﬁ%ﬁ@ﬂﬂﬁﬁ%ﬁﬁﬁ@?ﬁ@ﬁﬁ@ﬁ
Sufeerd et © (Fos 7.15)1 981 qea: @ wmi 6 s g 21 sEe,
Heae) o qvEdel| foae @ sees U B TOR gRI gel Edl 7 ol TéH

forx 7.15 facr=ea o fR &1 &7 (1) fR &9 =1 <9id gC (9) J@ 9/
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FEd ¢l Y% 9efid we § T WSl I I St e
FHEM (coxa ), & (trochanter) HfdehT (femur),
siqsiterehl (tibia) 9 Te® (tarsus)| 9@ @1 JoH
Sl geAael @ fishoral € den SHU UvEEs Wl M
g (Aeasa) 9= 9ar (tegmen) =BT, Fed B
URSEN, M T F B T qen fasm erawen H
TIeEel TG U g ®d &1 IvEeE gReel feetigH
g & 9u1 ¥€ 3T H WS HW

T IR A A SR 9 G ear €1 gad
AU AR BT B AT @Al o el SAeTH ok
Y TRt Th S-S A1 S FIS oG ©
oo o/ 9 ¥ w9 fex, wftyea fes 9
Tifyeer uforl gt €1 R A oheel mSel ok @
e @e g gl Edl 81 W-ARl I W <Ed we
W U S GRgeE qqad T o (cerci) B 2
T Al o 9 HT AR R ok T @S | Th Sl Bie
aaﬁ$wgm% (anal stylels ) B 21 A o
I ST B 2

7.4.2 JATaeh ATRTehT

Rl d Rom SR dF 9ri-sw, weA e
e § e ' € (e 7.16)1 @ ww B
AR 7o g 7, fEE el oK gl
Jelt ufgert Fekerdt 21 Uit T qael Tol ot sy
4 gordl ®, TS o=1qe wed 8, food siom g
Tl B Tk I8 U ST (proventriculus) 3Idl
9ol B B1 TEH WTe U Wil ol Uei &R B @
Tl TR hl I B: WHl W T T ST
Tq SAE B A <A HISH o W HUN i GEd o
TEES B &1 QU I e ¥ S (Ffewhed) |
AARE @l 81 WA Uk SR TS GHAM 9 F
et Bl §, FSEd Suen 1 SR gl e @
ST 9 HeAA oh AfRed T SATel o §HH 8¢ d
NS -t ot &t €, foep f o wd 2l
STh! FHAE A1 SSUT YA Fed ©, d TEeh™
T S| HEAS o UgEid o HY T W e
100-150 waelt det T 1 At gk gl R
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erdirit AT wed 21 3 s ¥ Scast ugiel o Scasi W Wew
B €| UTEE, g U efiel digl B € qe &%, Jesid ud wwE H
faued Tl B HARE SR H R TR gN o B

oo ® gol IR #1 uRg=w 9 e € (fa 7.17) @t whR
afefe sreufassfia Bl & iR shuwrer o gerdt € qun st o @efi sfan
3T B9 Ted ¢, fo wfererdiant #ed €1 e (fmifda®) TEH wim
o SRS | S Bl €1 hiehiT o §ed Ueh el S el Bl © S (i
TR ¥ 981 3R 3R % qA-YST @l % WY-"e fod 21§99 HIaeR
FisH ¥ fadfed g 2 @R SHf W e (ostia) B B

Y9 95 IMREd Yo Al (trachea) o STl 1 o1 2l 2 T,
v ol g0 gerdt B1 gar 10 Sl vare B8 gh el wow e ® S
fh TR 1 Uvd WA W oyafed B ¥ varEEr g fawfsa e
FTHATARTT T 21 U8 Al ] YA Aferhel gR TR & gt 9 qe
wgardl §1 v fER 1 e steRieH g frafd g @1 varaAferene ®
ol 1 R e fawe fafa g E g

foereed § Scs Tt Afernte gRI el 81 Yeeh Afereht U T
AT SRl 51 ST @l &1 3 TIgereii-s7afmee geref 1 srarnyor
FTh 3% V9 TEEAE R 5N gRE o ® ufEfdd wR I T gfw
I qYEl gRI Scdfsld ] A S ®1 S: A% e kel S
el B TR WY-HY SHUe Jehry] Suel R ehrd uferr ot
SESH B Fedd Bl 2

fieraeer o dfert 93 T 9ol 95 Wi Fafked qreswistl &1 941 gl
g, S R dd W IHd (paired) IS TN ¥ I wd B dA
Tt g8 ¥ ok B: IR § fiom Bt &) Fw F bR 9 R IR
o el war 1 TR W ARt 9 1 digr W fewm war €1 Sefe |t W
IR & T 90N o 3R qo § YR @l €, o4 q A9 qg W Teh
B T STel= 1 TR 1ed o o5 i Tk 9w a% Siifad i @l 872
= o afegss siffaenr Tfeehl R FEUad (represent) foRam Sire % Sii
fop syfiremtatl W Wge 1 Wi df3reRTq o @1 faereee o wow 31w, sjfiren,
sff@, Hfemert waefs, ofesel avfer den &1 Iueh Tk e ) Sgfiren,
wefeh R e oYl Hod B €1 R o U8 Wag W uw SiEl g oo
T S B | G WY A9 H ST 2000 TSHIUIE TR (ommatia) B
&1 g AR 1 7SS U faereee ©h € ot #1 HE ufisEn 3@ g
21 3@ YhR i I &I Aok e wed €, fSowt gufea ifus Wy
ﬁﬁgmm%,%wméwgﬁr%, o7d: 38 UM 3fie wa
Sl =l

forerarger fgfertt grar & qen < ferti o qut fompfa = o g € (Fom
7.18) | T ST Tk W€l g0 o &9 ¥ fagme e €, St =AY ° 93 3™
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forx 7.18 faem=ed &1 71 @ (31) T () A=

e o Ivd W SAafted Bid &1 ek Juvl U Ueh Udell Afersht for ypehete]
FTd 8, YHE ¥ B0 Y TaerE difedt ¥ gordt @1 A WaerE et
R-S o o et @ S TR ok 3R | Bl 21 U fafire o s ufy
SR % B3 T Uad @S H B ?, S Gedd S-UT F1 HE HLA T
AR SR TR TAGIREE ((FrHAyed) sreEn RvTEs % w9 W el @
SHRY % WX AR wEfed srEmfyda G §1 YRR, e § gufEd
wd € 3R g % ®q H 99 H Faueh wd &1 T gl i YHIUER FEd 2
ToA & Tg 3 foafsia #X Ky o € 7«1 S99 99 § 9 985 SR H
SR B €, W S ok 1 W B3 TS o Uwd H fEd g §1 Yol S
S SASWE el el ASEH] 1 o1 el €, foad uRefda & ®
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el H Th @ Bl 21 T WE & HSREl wI et Heh T
qe Sfearel &1 o s €, f5 A wed € S 9w o o
2 B3 Te H UH S YOI S T, S S ke § Gordl 2

YERTY], YERTOER o §RT TIMIANG Bid &1 $9ep fofed of wh 9qe o
TR e &, f99 ko wed 21 Hehad el A T § Fet R 0
1 3/8 39 (8 ToHl.) ool WYe (SFeeget) el 21 3 |y R e el g
qe o arel T R e R S € SieeT T A| 9-10 Sieskhed
IO FE ¢ AR TAF F 14-16 S T Bl T ERBMAT (P. americana)
F1 IRE ¥ UREEeE YR kT el § stufq g uierd H s
(Fioer) sreen g &9 § O Wl 21 A o9o%h o qHH fewd €1 erdien
¥ gfg w0 % g B © 9°1 SN @ e o 9% q8 aueh |
W_;n?n% affem erefen afereen @ Teel ot | uetaed (wing pad) UG
BN

foerereel sl =gd ot STl Sifaan ord st &1 qen et i il wee
T Bl T WA AT % GE-TH H Yl SHoh SE-UE herd!- et
el 81 3 HEw oF ®Y | % H B; it I @ qgelf w T2 w <
& qon oo g Sa g Gefid R <4 B A a1 Hgfid e
e Sarsdia SfmfEl wi ke 2

7.5 Uadeh

Hee o IO & S WS Sl qel e’ qHl TR T i @ qen et @6
% THIfaa o 9 Gafd g ¢ YRd § U S aTell Hed 1 G S
T eI R
Tk I T A feer 7€ g1 ©1 YR 1 A9 SdeRol & qrd o STER
REfdd BT @l €1 39 YR o W™l i STHHA A1 At sed
g1 Hew o W Hl uRatdd e gu 9 ewd @ B, e whg 3 =y
qA T9 S W B S| N S ad Wehd B, TH A el 87 ST ST
el o for & forg 0 ufeds & emar et €, fS9 S<HmER wel S
21 39 WS 1 qRade fman 1 3TeT (minimicry) %ed 21 0 I8
ff 3@ g fF Hew Id 9 Ww kg § TR REd)l 39
™ siwa § 3w qw w9 o v & fow T
g TRE W TR WM Y 3E W o wia ffee
(hibernation) o ItH fAfShaar (aestivation) gd 2l

7.5.1 ST ATeRTehT

F A HI Tk HI el I P 7 Hah HI c=
OO (FIHE) W i M oh RO TahA qen fhaer

— 3UI

S B 21 TEHRT oAl G IE Wl Bl Haw H HU Tde

LI

F= &1 g gow! el el 81 Hew sl ue @l dia;
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dfesh =1 GRI SUHT STAINTI FIAT T

Heeh 1 YRR R 9 ug A fawfsa Tt 21 (Fe 7.19) 9B 9 WA
A9 B 81 W o SR TH Wil ARl gR gord ¢ e ael w3
freheft o FoTwTed 9 el gril & difth it o 7R STl 1 S=e e Tl
i@l o IH 3R (FM) feim a1 ol qee Sufted eid €, St eaft Homdl
1 T T 1 HE wW T I 9 IR woH, TR, e 9 el a1
1 T I 2| I UK H TR A Bl €; Selfeh qv=a § uie gt g
q TR el 9 HESA B T U9 UR K1 feclgw e 5o § A o
Hewqul gt fardt 21 Hew o offier fgeuar & o @1 W Hew o
3TETS 3¢9 I aTcl a1k i (vocal sacs) o Y- AR HI Tgail
s ® B g €1 A S AR Hesh H T fAed )

7.5.2 3Mdfeh 3TMehTehT

Hesh i <8 @I H Ur=H 99, Yo a5, dfAent a3, Yoo 93, S a5 qul
=Sl @ uRatda SRt WE e 9o Bid € Hesh o1 U o TR
A q e U 1 I Far © (o 7.20) 1 Hed WERR ¥, 37 U

Dy
\y’\

=T

- [/
=N

991 TSt

\

ta @n W @
L LL Y 4

EEe
T afet

HARTA

ST V

fera 7.20 Hesh 1 orafe G S qol SRR o Sl 2

NS -

HIERT R
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AR dar o Bl Bl 81 THH @, GEes | Gordl 8 S T o
B B¢ U1 d Wl 81 UfHeT T B el € S S o gerdl B
AR A TR A, HeAE AR 3d § @R (cloaca) NI @Y
gl €1 THHT Y qEfeshl N TGN H e © S ufEent qh St 2l

Tohd U T wifed e © S fUeeE o uewihd ®dr g1 ST S U
e U B, S eTEeR W wfad s @ ey urees uee e ?) dew
ot fgaifera sitw o o o1 R Tehedl €1 SHoh |IST 1 I STHIEE
1 AR g G RS eRdliieh STRA al Ureeh TEl g Bl ©1 erefuifea
IS h1EH Al 8 S SAHEE ¥ B | ar 21yl fume | fim ek
FENE W ITENE W ga fom arfedt 5N 9| st @1 foowd @@ qen
IR T hEEESd e WElH 1 UeM hidl B Ure i Afad Wi
i o Bt {1 WA Ao Sfa o ST TR IR YEHIF gRI ST i
T1 ST HiSH TR gR § el fehiad we o sma 2

Hew WMol 9 ol <A T W S fafte= fafuat grn vaeE o wehd B
TR E Tk S YA 1 A 81 39 odd va9d HEd Bl
foreor g o o eell g2 siedior w1 faftea e @1 Sol o @el @,
@ TRl 3R Hhe aEed vaEd A w1 HE Fkd T Sl o gR vaEd
FORHIT YIET HEANl ¢l hhe Tk ofd IfSEhR Telel W hT Sl
GG Bl €, S <@l o el W o arg S ©1 ey A fosl 9@ e
@ el a1 Hhel § ugudt €1 i ffekear o sia fferaar o <R dew
o= d TIEE H B

Hesh 1 URERO o, gfawfad S YRR 1 ©Idl ¢ TEH  oRieR
afed=ror ot g S 21 e stiediet steren fasiaiea W gsa ®
fafya 8 S € SR aRE=Re 95 Ted, T aiesetl iR R 9 fieret
Sl @1 STEieRT 5 oTEieRT, oTEieRT Afcienetl SR oie UierRl 1 o Brl
21 €59 U IS e S €, S {6 3% T8 o Sud W o fed 2
IE Udell UReel foeel, geg-steRu (WHHIEIH) gN @1 Wl & Th
frepissa Ee=m, e fANmehiet (W9 aied) ed &, 859 o <ied afels
¥ ST wl ® qu Hevwel 9 W Wd i 21 5 1 SR Gdg WA
Afels o SR Toh IAA A Ua Wigp =iar €, fad e (ventricle)
Gordl B1 Ted W o ot g IR o |l o | oS Sman @1 39 uee
1 wed 1 AT vRR o fafa= wri 9 o T WY ged o g €,
Te U-d3 Feed 1 Hew | faviv Hash BT Jeha qun i@l & 7
gk q1 IR o Freel 9rll o e o Wi @1 3% A dehd fefeh
A Td gt afee o wed 81 T oAl qe R-hioeme o e
o1 81 T HIUERIT B ol S(UR h{UTehTe (THTI]) T Yoid TR shivrehtd
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(TA]) TS TfeRTT] (Wieere) | od SR Hiviehte H ol I &1 Ia9q
(ST SIHTCfe T ST 1 S HIOTRIS § oheeh UrE Sl @1 oIl BT
¥ =1 21 ©; s SO0 5w WM o el S(UR hTUEh1q STUTEerd Bt
21 IRE=R0T & SNE R NSl T 9 Sl B fEd TE d9 o S el
TR aftd=Ror 9ige g59 i 999 A g e 2l

TEereHl SR F IRR e e o fau Hew # qui fawfaa
ISt o Bl 1 Scast 3 qErd: U W€l geh, GoEreHl, STawhl gR
AT PO B 81 A e el W1 oh UH o SR o Bd € 3R @Rl |
oISl W WD HI R HhIeh <€ o A1 AR feord e B Tw Iah e
eI o TR gehTgal, gorst Afctehtet a1 gakisti w1 &1 gial 81 R
Ao o O Afcthl 9o o T <4 Afcishl & €9 H 1< It 31 gt
IRt gR W Wordl 81 AIG Hesh § 9 dfel e sigarfed 1awhi gr |
ITNT-3T erdl 1 Teh Tael! SaR orell e ot Hefed o S1eR 9 |
feord 21 8, S fo soant o Gordn €1 Hesh R 1 Scheid hidl 8 gHiey
IRET-S@s qoft el g1 Scqel I T g 99 | wged €, el
W A e AT Y WK E SR SR Sedsie T G s 2

o o g o7 Hew W gl fasfaa e #1 s ofa: et vt
(endocrine system) & iR o3 A 9T S 21 fafa= o o s
TH=F F9 WA gR el @ f9 Wi #ed ®1 3 faseh uferdi gr
gifed 4 21 Hew i ged ofagl ufer & - dew (fueged), eee
(UfEES), Weg (TUEEs), uEad, N &, sFeReE gawn, sty
g (adrenal) AR 5 (gonad ) | dfekT a3 (Af&Twh qen =13 3]) I
dfrert o5, aRefig dfe 9 (FUelE 9 "E d9) SR e die oF
(et 7o faen) et i W (faudfes o tutEifes) @
1 o1 B &1 AT 9 10 SISt HU qieRe fererdt €1 afiash, gefeat
¥ fHfifa wfiass df 1e@ wuel o 3 S @l B TE I Aikash, 7L
i iR uee wfersr o famfea giar @1 om aferss: o smor gifert, g,
AT, qHih TMiens SR ohelel Teh SFMI™h 99 (diencephalon) Bl
&1 e wfeqsh U Sigl g qiferdl 1 &4 Bl ©1 UvE Afkdsn, STqHEss
TS Hgell A=A H1 o1 Bl ©1 Heel Afsiel Hery ¥ fhaas #ess
4 fo wety @ e @l 2

Hew o o= YepR o Hadl 3 WY S € S@- wel 3 (Fadt o)
@R 31 (TR Hichie) T (AT SUwhan) e (3F) 9 a0 (FHul 428
AR aTafier ®oi) | 37 Wa o 3@ SR A Hol Yorated B € 3R =
T T Hod) 3T oharet dfreht FRl R HifvreRieti & T i €1 Hew o Uh
ST MerhR == el # frord 2 81 3 Gren 3 g € Hew o o wof
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Iuferd B @ shael Hoiae € oeY ¥ @ g
21 Ul Th TH S ® W G o WH-Ee e
* HH A Hw

Hedh H HIE 9 W ST dF AW TA Ul
Foaited eid 81 T S Tk el Wl e
U0 BId © S, gk o Sud 9 ¥ uReifEe &
qedactd, Belifhad e foieett gR1 fades ®d
g1 (fa 7.21)1 Y& aifgsh@ g@n § 10-12 2t
& S guur | e o 9% U 3R o g |
o St B gak | A fae A | gordt €, S
3 | gearfedt | ol |1 Fa gAafE gol-s
aifel Feard €, S gk § aEl R TaTEhT
o gordt 81 Rt U BIel HeAel Bl §, S
for Icustt g=1ed, o qoN YRRV il A6 HST i
*E T 2

TR | gk oh O Tk SISl SIS Iufeerd
g € (fea 7.22) @b 7ot g5 @ wiE
foparcnsh deiw & el 21 Uw Wil sfeanfsfEt
TR T S-S Gerdl 21 b IRusE Hi&l
Th IR H 2500 ¥ 3000 S T Wehdl g1 T
a1 e o e ?1 ygor aieeR et o6
e 9§ BT, ol euied heeldl Bl

Heoh T & U onaemEs w21 78 Hiel
# Wl § R T WE FEAl HI & Hl T
Hgeh oIdeRol Hded oY @A 8; Fifh T8
TRfEfaet T3 1 Th Tecaqul 95" @l hi
T HE B FD W W wHd U A g HieH
% ®9 § 3REE R S R

o 7.22 @@ S99 93

QRIIT

SHITITehT Sdieh, 3T 3R 31 & e ol 56 YhR faser o oid € o IRX 1 =1 @ gl
W 3R 30 WE o om faaeH wefeld w3 21 Fifeehrst 1 T T S Sk uwet o
o1 BT © U1 Tk A1 31 S hidl 2, Sdh Healdl ¢l TR IR & €T S Hask 2
& T Tag SN Tfeeme, el i Afeeisl w1 s 21 Susel #1 U g Wag et
& TTee Toh W IR e a1 SE aX% STel SeRol Bl 81 Akl HIYEhTT G TE
foparensh &9 @ G 9 et &t 2
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fafi=1 YehR o TS Seeh ek A1 fieiah IR o 3177 Skl ! eTTetdl, TIfer, TR 3iX
e (insulation) YEM I &1 el HAST S Nd qef o Wi W aen &g @we
1 hifvERet § et a1 B ©1 Suifter, 31k, o qe a9d e U a9 YRR @
AT e 810 &1 Sy Te 21fEer i Teh @i o eI 9 el €1 TR U R Sah
2 Toreen %1 R 21 99 Sas o &1 Gfad S 1 w1 I 21 9 S S et
IR R FfHA & Ferea®d Gpiad (D) 2l € 3R IR o IRR & 9T <Rl Tifdeiiet s
2| heptet U, o8 YT ek 7, S AT © St well ¢ Teent el enafien S o G wew
21 geg e, 5T Y Wepaeiter fafae o6 frmfor st 21 WSt sae d |t A9 @ % sas
B €1 a1 o TRR 1 @l fepanett 1 eferan W e @ 21 iR Sdsh i Tk 3RS
= ST i IR 2

SR, BT o Hesh Ueh a9y YehR shi YRR W= i yefdld i €1 ifemr gregmr
(ShgeT) 1 YRR S U gkl @l B YRR & Gt Ge 14, 15, 9 16 i SigH Th oA
BRI 14,15, 9 16 T AL, T, Uferet €id & 9 Feqrgea (AiforeRt) w1 fmfor o €1 9
o Yol @S § Tk TH (S) R 1 HiEfe Jok I ol 9o il 81 98 Fo H HerEd
HI T T 9 H 5 SN 6, 6 3R 7, 7 AR 8 qN § N 9 Wel & = feorg @ |
yehdliesh! R eid €1 Tl 51 9% 14 & @ 9 R o 35 189 @e A 2idl 81 SR
TR qREER0T T &% YhR 1 Bil & Sl €5d A1 e (died) ol o1 Bidl 1 d157ehT 51 37eR
dfrent T w1 wfafafere sear 21 dhegen et aof 21 5o < Sie guu wEe: 109 9 19
T § U A §| T Siel R 12 - 139 fdEe & o feud @i 1 g% ek gyt goft
%,TWWW%lWﬁIW%WﬁWHﬁﬁWWWW%W
BT B

FTRUE (IRIHe SERHH) 1 IR wranfen Fida, s s @ gt @ 21 98 i,
Fe1 3 3L | fawiforg Tear 81 Wl W wiige UM uIT S € 98 % 41 @S B |, fored
T L =er IR U S F1 D WS T U S #, S A TR 9 dW T ¥ g 81 3W
T 10 ©e B € MR T guiafda g @ food gart @ fo q@ aat, ufewn, e=ge
(T9), YU, WeAr, weEE SR TR WfAel 1 ST US WeAd o 6y e W I
U SUTEA BId B1 WA e U9l o HeH Herdiht AferenTs Sufterd gidl 8 3R Seasi o
FEEA HLA B SIS (Sh19) ok Tehe Teh el @R Aol Sufkerd et &1 TR aitE=mor @5
el YRR 1 Bl 81 e, Yo Afetentell o6 Siel gRI BIdl €1 YaefeiehTd, (Jareky) gRI «el
1 A Gerdt 1 R 95 SER dtien N IR WEd resehet g Frefd feen s @)
o= 3fTafier eian 81 A1 10-40 Sigshe™ Sca= el €, forw afafia ygor arn sman 21
Hehdd o Thed ¥ 16 Aaed g ol oM €, fo e1efer (few) et 2

IRATT AR, A7 277 9Ra & 9 S STl GHET Hesh 81 SHeRT IR e W geh
@l 81 e W v Uferl o St € S strefush Heel it € qe e (Sl 99 o)
o wErEl i 81 IR, T 3 e o fave Tedl 21 T e fean sufterd wdt @ S fhen
T %3 g¢ iR fguiferd (TRclsg) a1t 31 I8 R 1 Tehg § Heg il 71 SERAA, TfGeht,
IR, S5 S AT 1 a1 Bl €, S SRt gRI STel i 3R Werdt 81 g qrEd Ui,
Tehd 3R SFAE €| F8 U § e g qU S W HS! gRI Y hidl ¢l SR oy
T d 3N Uhel YRR 1 il 21 el TUT SHiUhIT oheeh o Bt © dsiehl oo, sheid,
RefiT 3R TErEd YRR 1 B ©1 S @ o ol 317 gk T ol ST AfAehIT &, S TRy
o erdt B TR S Teh SISl g1 aUl | SN Teh SISl S B 1 Tk |l Teh 81
o 2500 @ 3000 3T 3t B1 FoeH IR qRad o eian 1 2fel | Seuiet feherar B, St Hew
o a2
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arfufsran &1 < A fgfora =1 enelt e St @1 Saifta srffwand, sraifa
Afafmraneti w1 eTden S== X W GO Bl 21 S fhE TSEH gu Saifa
stfafsran &t <X fo1 SERW o Hu= g arelt sifafsan § aga sifues Bt
21 Sreond:

co + H,0 _FHC™ TEeES |y o,

2

HTATSIZSTFATZS ST RIS  3TA

T fufsran agd °= T @ B © o wh s § i et o
200 ruEti 1 fmior gran 8, oiferd Swisk rfafran ifdrent goa o sufter
USTEH FEie TAeEes %1 suftfa § demfd 9 "= et @, forden
HTETeh 3 o 600000 U] Hiq Wehg wd €1 ToeH 7 TH fRAT W
1 10 9@ T S &A1 GSEH w1 T v arkdd o stfavedHig ot )

TR bR o TSIEH Bl € Sl [oRIY YR i qEETTR o Sqrq=e
srfufspanen & SARG e 81 Sgeoia qEEte sfafmast o sel yew
WO T E e TSEH A1 fofa= YR % USEd 9 sdfd Bl €, 9 3%
ST 99 HEd Bl S SSE-

RN —> 2 TEElgH 3T

C,H,,0, + 0, —>2C,H,0, + 2H,0

6" 12

TefehISl § el 3Tl i A0 Uk THEfTeR ue gRT gl ©, o
=g faf= TR & TSEn SurTee sifufEer @ SARd i B e sten
14 ¥ SUed ifqfshaneti o aR o 3189 | 39 ofaw W STl SH
o1 =ifeT f e € SuedEr uy uw A w sifaftea srfufwaet & g™
fafer =1 TohR o SUT=R SIS oA 81 BHN Shehrell U aie ferfq
o ifeees 1R o1 07 BT © St | Sie frofq o ueetas o
=1 Tior g ©1 @HR | fohver o SR Suled 99 g eI (Teshied)
w1 Fefor g 21 fafv= feensti o fafv= goR & Scg &1 i §9a 2
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9.12.2 TUSEH GRT Sool =¥ W THEeh WU Sl Eram &7

TH 99 o faq U o R § il fowga s1eaae Sl 92| 9isha T
@& IR ¥ eH B € UG eh B TR A1 SUTEEl Sl Tk AR
Bl Bl S W@ (Chemical) ScIE H ®Y@RA Bl 8, 39 fHamwm
(Substrate)%ﬁ%l@'@ﬁ@?wwg%ﬁ@ﬁmwaﬁ
WM B, S Th AR 1 ScE | Sgerdl 2| Wiehfae w9 H 39 e @
g fafi@ & 9d 2

fFIUR s — 3R P

fFaeR (S) ToeH & Ffha T St R a1 gfeeht o &9 H el ¢, 9
S S B TR Wfsha e oY 3R S B 56 WehR 3Ya9aieh USTEH-TehateR
iy (ES) o1 atfaehedta fmior gar 21 S (E) TSEd & w&i¥fd i 2|
T4 g 1 o u steshiiern s B fRaer oo & afea w9
Sg I el § fRAumR 9 WA w1 Feio g € S wemmor
LN HEAT FEd 21 THR W% Y & YA S F LA A Tk
ST WihT T ¥ SR O BT Bl TR R A fRAUR H
SIS 1 GO H W@ 81 Sl 1 WOeR0T 1 98 9 G Hid HehAu
el o g Bl ¢ T fHAER 9 SaE o o= § ¥gd 9 wuEia
HTEATHe 7o’ B Wehdl ¢l 3@ ST h1 AWE T O w94 arel gt
e TCETCH STl STETE Bidl B TTScel <hl Heel S70] shi Sell Sfereel
1 G W ST el €1 A 38 feedss ot o ®9 # yeikia femen Wiy
@ o o 9.6 o IIET BT

y- &l SdTfed ol 91 Sl oFe Hidl B
x- 318 TIEAHS UL i A1 98 Tael
oo frfor wegerdt &= R BT ®, &6
Tf 1 ek Il 21 Q) HS G 9 A B
TR (S) & SR (p) oF o= Sell &R H
R IE I fHFaaR ¥ A ®R H © oal
Afferan ame SoE Bt €1 3§ ofereen o
3R i 29 e egfd (T wE ) h
HATEITHal TEl il 21 TRt ot = 9% e
N Ed: yafda i = a3 a1 el
avIs  Afafean 8 fRanem =t 3= el
e A GHAY LA H TERAT el 2
ToRauR o HerHul oferee o o= SiEd Sel o

IR ARl ‘Fimam S’ (Activation energy )
FSm———— » wEd B e .

. TSEH ¥ Hl THT fHEAER

for 9.6: Wfwmm S Fi Whe IR % ST EYR § T A B
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9.12,3 USEH Teral Rt Uehfd

Y USsH (E) o 3] Y fRaaR-s[-Ta (Substrate binding site )
fiyerdt @ S forame (s) 9§ a9 L WiHa TSEA-fHaer afiwms (ES) &
frfor sear 71 T |itmy sedrefy %1 g €, S sarg (P) Ua syufiafdd
TSTEH § fomfed & W1 € 3Heh qd weAeEen & ®9 H USEH SR (EP)
Sfeet &1 fmfor g 21

TSTEA-Torarar sifeet (ES) o1 A0 S8R0 o faw sreeas e 2|

TSEH + RRAMR = TS fHAER Sfed — USEA SAR Sied — USEH +3AR

TSEH TR % S 9% ol I =ROl § e fRAn ST HeRdl o-

1. TagYH fRaeR afsha e | afd giet TSEH o Afha
g a9y & B

2. dUH ool THRATYUR TSIEH o MR § 59 Yo § ageld ardl © T
TRoTUR TS © At © oY S 2

3. TUSTEH F1 9fFd i 3@ fRAER o Rl 999 B © faees
RO fFATeR o TEEfE 9 72 S € SR T TSTEA SR
Sfeet &1 frmfor g 21

4, USEH aMHfd SR H EHF FI 7 9 USEH WA BT
R & W 1] ¥ oM % fAU AR @ S @1 39 YRR
S T URH B Sl 2

9.12.4 UstgH feranfafyr s yurfaa & aTcl &

S HNE WEH B GAIFh GTEA H GREAd B €, o TSIESH i HieHAa
H off guifed #@ ©; SE- agwH, NTE (pH)| TRAER H "igar o
qRadq a1 fohdr fafte WrA &1 TSRA ¥ dYH, 38! dihar @ fata
FW

qUhT & UT T (pH)

TSEH WHG: A9RH 9 T o o IRER § % e ® (fa 9.7)1
YAF TSEH i Afdehad fhamfiear uw fau aused 9 @ T3 W & 2t
2, o8 w9 $an q9d 9 W U= %ed 81 TH A 9 oh S 41
= R O forareiierar s S 81 = drase TSed w1 sTeerE w9 9 faftsy
afereen W WA @l ©, Seleh $ed qIqhH USIEH i Thaeiier i FHre
F AT ¢; FRF Io9 AUHT TIRH F WA H fawd T a1 B

Torame® it Aigar

forem 1 |WigaT (s) o 9@ o Y-TY Tgd df Tengd e &1 7fd (v)
qadl g1 AR SiadiTen Haed T (Vmax) WS 6% o 91§ {HaAR
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Sa fagme

:
:

(a1) ) ()

Eal

e

»
'

GIRER: K, [SI

fox 9.7 (31) Ww= () qUHH T4 (F) THaER T Tsdl 1 TeH dishadl W GReds 1 9496

F HiEdl g7 W A U TE et @1 UH sEien B @ fh USEH oh
AL 1 @ TRAER o UEh ¥ wel U el SR 3 et ¥ ened
o HJW B oh 918 TSEH 1 Fig o 70] foramaR o sifafiaa s1ufeti & dem
FH o fau gaa 7 s=a €, (Fet 9.7)1

fordt ff woeH &1 framiera faftre wem o1 Suftufa § gegsia
Bl € S USEH § Sed €1 Si9 THEA T USTEH W §¥ o SUNd SHe!
forarefierar &< & STt ® df 39 i 1 WEHT (Inhibition) o 39 THEH
%! HWaHeh (Inhihitor) %ed 2|

e TR SO MOffereh WL W TRAUR W hToh! WHHAl @l § 3R
TSEq *t fRameiierar i d:faa &t & df 39 wiaeaeicdrer §EHT (Com-
petitive Inhibitor )%&d &1 HeH® &1 fHaER § feredd Ge=mTcds oMl
o HoEaEd I8 FRaaR | TSTeH o foRanaR-sue woa 9 sud g afaeast
F &1 uRoTHEeEy YR, fRaeR due e 9 9y e, fees
ThOaEY TSR a1 W1 Ug Sl €1 S & fore, wediten feeeifees
T HaAMS R FEAA S 9 H TR wediHe § e &1 auHar W
21 TN oo Hewwl 1 SRR SUEM Sfary] S USEeR! (Bacterial
Pathogens) o 19301 3q e Siran 2l

9.12.5 USIEH ohT ATHEHIUT & SIIRTOT

TSR TSEHl 1 @iel, foaen™ & see ffan S g ¢ GSiEH g fata=
SAfAfeHan o SR & SUR W, TR fafta= wugl | eitepa fohan w2
TSTEH &1 6 a7 o Y& a7 &l 4-13 390 ¥ fowifoa feman w0 =1 fSeemt
THF] TR FFE G W ARG 2

B Ci e os SV A ECAR R S S|
TSR S Q) fRAUREl s 9 % S!ate sfefisTaeeH i 3ARd w B S
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S(3UAMIA) +s! (SARfipd) =S (ATHFdFd) +S! (IT=AAA)

ARSI : USEH fRaeREl & T W S 9 S % A" TH U
(BTESIo o AfdReR) oF MR il IR Hid &1 S

S-G+S! -5S+S!'G

TITSCISIS : TSTEH 36X, S0, UCES, TelSehITIEEeh, Shia-shieH, Shie-ecliEs
A FIORRE-AEST S8 1 Fol- 31T Fd 2

AR S oT7eed o ifaftem fafy gm uSmew fRaument @ Wl
I B H ARG FW ©, 9 worawy fgaal w1 i g 2

XY

|

C-C— X-Y+ C=C
AREAMSS : o Gt UoEH S yehwie, snfafaa o feeda wweEdt o
HN-FA 1 IAG Hd 2|
TGNAS : TSEH < AMehi o T9H § S+ ! AN HLd €, S TS
T TSRS, FHTeT-TeHL, HIe-E2SH J BIohRG- AT S o
ffor & fow safia =@ 2l

9.12.6 HEHNRh ( Co-factors )

TSTEH Tk A1 3 SgUeEe gEene 9 fHest o g 2l R o g
feafqal 4 SR WA orage, 9 WE-%Re ®ed €, ToEA U SHeml 39
I GiHd S €1 37 SN | USEH o shael WISH | whi TATSEH
FEd € TE-FNH dF THR & B € : WAfeh-uHg, He-ueEd 9
T - 32|

TRoifesh-Tg wEfH AR B0 ¥ iR 9% T He-wNa U 3@ wY
T fa= B 2 fF 3 wOidemE ¥ gedl @ 99 B ¢ SSelEsy TSEd
TRTFRAES 9 oheolsl Sl BIEgieM UUaEE i Aadeq 9 ut o fo@fed
FW §, 9 URfedk HUE B § S USRH % 6T e ¥ g9 B g

UE USTEH i sheifTen AT Bid € AR gehT Helel THCSNEH § TR
Bl B S WA SSRUT o S SFdl € We-Used fafa= Temed said
Afafmaet o He-%Neh o ®9 H HE HW &l e FE-USZH 1 G
TEEte fege faefig gid € S9- WeuwEd HfeidnuEs e
TEFAARES (NAD) FRRNAES T SE-FiAREs hiehe (NADP)
foaife femdi 9@ 92 86 2
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oTq ;S TSTEH 1 Thasiierd 8q H1q-37F 1 SEvaehdl gl &
S Hieha T W UYE-SEel ¥ EeEE 54 o1 € o 39 999 Th A1 Th
T afues THoEE 99 g THRIEREl @ 92 B 21 S-S TeEE
FEFIIERS § TS Th Hg-Rw o &9 4 g Bl 2l

TSEH ¥ IS F5-hRE i T H IS S 1 S9! I feharsfierar
a8 Sl €, THE o € TR U %1 Soke fwanfier g 3 foiaw
R 1w F

it

Sl ergeESHe fafaar e ®1 gl THEfe WEed ° SuideE eifufmenst |
SR GHHAT foerdt 81 Sid el o foffa geai o are s ot acll & g5 1 At
TR TS TR ST o § hTET THH B 21 R o gen whiem o 9% 9% e € fF Al
e @ o ot o2l 1 o i STl Site a5 H e, gEge o Siiadis i STuigd
afferer sgeran erdt 81 Sid o Talifersh TeR TP STt firerdn 81 68 ST9[ER (1000 S d wH)
e B S S0 B 21 Shal § T o, Teheiientged, feepsiensed YT, o, 3,
frerRia, JfaeaeEs, JfFaaEed 9 T2 8- 99 $ Hete aiw fed 81 5 21
TR & THIHI 37 I 5 YR o FeideEed e §1 99 9 9 fioaeey g €, fod
@ 1A, fretadiel § gRishd Bidl 81 Biehifaiued | hiehiicha seeHa Aifires firer €

S ol o haet i IR o Jeqety] S8- WH, Jadieh ot o dgdehiged e 2
fafreg =1 el Heifd 9 & SR geq Mfvas 39 ¥ wd &1 99 98q_ 217] g e 2
9 faf= seai @ o7 B 1 =oeiish o7t (SLTAT, 9 SIRTAT, ) FfFasiesed ¥ faert o
B B oo geq el § GCeEet 1 USshy - weifhes, fgdiaeh, gt o =qeh ™ 9
fretdt ©1 =Iaeiieh oTret AT 5o4 1 HIvERTafaal o &9 § w1 Fd 21 SgHohEed
Yreil, ookl of WU ok STET ShehTet ok w12k €1 3 Sl o Hiad &Y (- o TelEhieH)
o off faerd €1 W faf= wifvena wE & gemda s €1 ST ° 9 Tenee, wiawel, e,
T, 9 TR WEAHS WM ed &1 Wi S o Falifersh TeRaT § faer e WA whicieH
9 HqUl SaHed § gaifie geRa o e aren 9idF ®eiehl (RUBISCO) @I

TSIEH W Bid © S ShiTehien § Sa THEties fhanet &1 St e eid &1 Wel e
TSTEH TR ameiierar 2 S diashH o T, (ph) i SeRTehdl Bidl ¢ | TSigey SAfafhan i
T I FIH A L 3Q | FAE I AR YA % 9 B ¢, S 39 U9 et
A WA o A ¥
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10.

11.
12.
13.

14.

15.

A

e ] F 72 S0 fe?

ARSI SH, TLES, TUT BIh-SFEL F h1 U hifSTT?

WM 1 gaigeh SO W qead €2

10 T8 Tt geq d STupeil 1 Udl ET S HH SAYUR o1t B & 9 TR G
TAIEY? UH L T el S S 57 AehT o1 FET0T foer g shid €7 SRl Tl
I B T2 T HIfT?

WM A wieifieh Gl et ©, AfE STqen! S 2q e fafy § i 2, e wieE o e

IRl R oAl o7t € df F MY T OGN H WM HT YEAT AT HHFIAT
(homogeneity) ¥ SIg Hahd 8?2

Taferaared stfiyendt (therapeutic agents) o B9 H YA H 3T a1t WiSiH o1 Il T
T Geiag FIU W FT 37 ST i Tq=e (S disd - o) |

IEAAEEE oF WS &1 guid Shifau|

1 39 WIS 1 STIUR o SR W G0 T Fehd 8 Toh g 1 &1 el A §
uRede ford bR e 272

F Y FMNE 3 ¥ ITa= TV Hied (Fa 9 s F9A1) & T W g
SIS o I Gl i o Hehdl B2

ST oTvcl hl ol &R © STTATIA (Titrate) &3, THA o7 | oSt foharcie Tl
T Il T 1 JAH hifq?

T AT 377 ol T FaET?

Tiie fFag o1 B4 82 o thigeia 399 T 272

A, o6 9 dcd 3T 27 1 faveivoncres qdeor 9qi3T Ue fedt of % o W, @R,
A q qA H ARl Te 2

Tl oRMET T o9 Hed W weft ued g fRae Yogais 1 fHfn i #1 sHeRt gor
I GRT SR hITSt  hY| WG GRT e 9y uered w1 R @ud w1 SR €2
T et w1 feRat Bt @l &2

TSTEH o He@qYl TN 1 U HitsT?
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10.1 FHIFTHT TFH

10.2 T feyrsi ayereen
(M Frereet)

10.3 GHT ST forersr
&1 HEcd

10.4 STEfGAT farsarsrT

Siter famm

T 10

HITITRT <Ieh 3T RIFITRT TauT=H

F 39 T4 € foF gt sfa =R ge@ =21 & @ 7 8, Sfed @1 URY T
FIFYTRT § L1 & ? 39 Sydafehd 8 Tehd ® o 4 TH HIfh1 9 57
a2 Sfta o1 fmior g ®1 gfg o s @edt sifvemet o @ 1@t gt gsfiat
F1 fagivar 21 9t HIRERT < arn | fawfea st S st ®, foed
yoish Ugeh RifereRT faenfea gieRe <1 7% Hafa wifermreti w1 fmfo s 2
3 79 fifda dafs st @o gfg o faucH #d 81 % U S
IR T Hafd Ifg 9 fauqem & 9% ©F T ST SAEen & fmf
Fl B TR R H, T FHR H g 9 a9 ok T uhl o 9% Th
SR ¥ T G 1 o g €, fSed o 9 Sk g gl

10.1 hITITeRT <Ieh

iRt faarsm qsft el o fau s orefa wewqul gfkar 1 T IR
oS o SR ST iaepta o iR gig gl 81 3 g gfimae S-
FifereRt faureH, ST gfasfa @R Fifeet 9fs wh g o 1o guEifea
gleht, 39 YR GO Bl @ T it fadrsH 9t 81 @ o Sdfd it
o 3Rl Ugeh IR oTen SHEM il @1 Sesti o g8 ST A ferd
HIFERT 30 SHE H GOE 9 3 TEEH! h GIAWT SR qeuvE
fafsa gl &1 € wafa ifremen o1 et s €, 38 IRt o
Fed & Fafa w3 (Fifwmeia 9 & s §) % "aq ufe
2, foed SitAu &1 Hyawu SR =% #1 e t fafire sreen # g
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1 HITSTeRT foraTer o SRH, Widepta ToRE ()
Sfedt o oF R HGdafd ohgehl | faafia @
S &1 A T T e FEmer %
et &l

10.1.1 SRITYTERT =gk ahi UTARAT

Th TEU (FohfAfesh) =k 1 310 97 i
IR o Hagd § el ©, S A Y
Seitm =2 ¥ fawifea et ® (Fast 10.1)1 ==
HIRTHT Tk I I8 Y Tk S 9 TR S
T HITERT | THA IR WEY o fau 9]
TRl 2| SERON- A2 ok HIfeTRT 9% F ol
TR H e e e @ R

HITRT =k T < T TERT T 7

1. STaTEAT (Interphase)

2. WA Yraear (H?ﬁ fgasH)  (Mitosis

Phase)

T fAuSH (TH TeR) SE SR 1 o whial €, forw orede
Fifver fausE o1 TEEEt faweE g ® iR siaveRen < Wit ™
Trereenatl o o= 1 WTerEll il ook Hdl B T8 LM SH AT Heod i &
? T T 1 i1 ok Sl ety =ieid SIS 1 iRt =k o e
faersm fadh o & =2 & 9ol e 2, ford wiferet =6 1 ot srafy
# 95 yfaerd 9 aAfekr 1 erafy siaveeen § & =qdd el 2

TH e 1 ARH ohgeh o fadeH (SRRE wEara|) ¥ g ¢S
foh TTa Hafd TR o guERtol (P faueH) o uged B € SR SR
3q RifEREed faqS (WESIREATad ) o WY e ¢ SAaewen i
o graen ot wed 21 U8 9% e © e wifven favse o fog qan
Bl ® AU 3H SNH HHAG qlch W IR g o ST T Gideh el
A B 2

Faereer i o graeened | fawitsa fwa T R

e  UIT '{13'1' ITATERTA UTaEeT (G, Phase)

e HIAYUT UTEEAT (S Phase)

o UE-Tt faWS STTeTehel Wl (G, Phase)

TTE AT RIS g (S E) FAEEl favrse el Sy fass o
o o ST 1 WRfeld A 71 S, rewen ® wiferht U=t €9 ¥ Gk
Bl € T MR gig Hidl €, WY THRT SIUAT Wianid TE il T BE
I HYANUT YreReAT & IR ST F i wd Hel wfasfd B §1 T
<R ST 1 A1 A 8 S @1 AfE S Bt R 7en w2 ¢ |

o 10.1

163

SHITITRT <5k 1 T 399 S Tk IR
1 A IR & I i ST H B

Y 9 WOt S
e Tt S g e
22 | el H weft
HIfITHIT SIT X
fawfsa et et €2
F A Ged § fh
FD HIVERTT Tt el
wg Wil o Sfed |
Taen fawfea et Tt
2 T A ISR F
Y H SH Hde i
I F T a4 G T,
IELEARCAMESI G|
w famfsa gt @t
27 ifey iR o
U SH el hifeTeht
S ) fasfsa e
wdl ®, zafan =
fassaifaet ae wed
&1 = TR § o T
g fawssaifast sas
figeran 22
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Y S hl SIS
1 ¥ W T S e
CANCIRC IS EIRERISE|
T TEFFA T Feh Bl
TSB! HAh ISR |
14 TUEF B 21
Y A TR € T G,
aaw,sq-cr‘Mw
% % HIRTHRT H foha
TR B1? AfS SRRt
T M WaEl o 95
STAT HT 7ET 2C © A
G, S T G, JreEel
T, T9ht Toha-l A
Rl

Siter famm

fafga feran ST A1 =€ sgas 4 ¢ © Wl €, FEfd TR w1 e o S
s TEl 2t Az 6 warwen ® Fifvent o € A 2n TR § A S Wewen
é?aﬁ‘lﬁswolmeqlaﬁwdlétvﬁ(} sEee § oft Aefd 2n BN

IO I T s WA % AN e W S S # St
URH Bl § 99 € a1 HIREEed W GfdRidel g ol 2
FFT gfg o T P A 2 6, Wawn % IRE WeR w1
g 2

T IR I R A ARR:
e O HIVERTT el fawiford gt ©; UE qe € 8l € S arfaued
1 G HIRTRIS i TG i STEvThdal Bl 21 3 Hiveh S e faafe
T Bt T G e ¥ frpese fAfer semen § wiadt €, o il
Wﬁmmm)mﬁ%lwwﬁwww SRt ®9 9
W%ﬁ?ﬁ%éﬁm%ﬁﬂﬁaﬁ%ﬁ?ﬁlmﬁrwsﬁaﬁm
g 2

T T T e T e S § # e
Tooh foqda ol | Tt faem snfora we ffora < wmifereeredt | fiw@r
<1 B ARG | W THiaReT (1A 3) o SN hl AR HIA Y UK
Sferl SR steeensti w1 Te= Y, T emfora wifyrRet o g s
fe@r Tgar 2

10.2 Gt faurs arawem (M e )

€ HIVThT ek 1 Hellleeh TChid N el ®, fore whifdren o |l
SIZhi 1 geg TS BIdl &1 Seh o Gelfd shif¥TehT § UM 1 H&AT SRIaX
Tt 7, safery 38 W faurse w'd € giaen & fau gt faueH & shss
faarse &1 =R sreensti § fawtsa fvan T €)1 9ef T8 Hw o STevae
2 for ifvren fawem ww wafasiie gfsen © @R soet faf= sremensii &
I e Y G faueE w3 gfved @1 P G w1 SR sreeenstt ®
ferefor femam T 2

WT (Prophase)

HEITAEAT (Metaphase)

Il (Anaphase)

JTTATAT (Telophase )

10.2.1 gaiawer

ST FY S T G T T AR YAt G A F e w9 2
sdGq, Wﬁ‘eﬁw%mﬂgaﬂaﬁaﬁ% Afer emod o 19 g &
WW@%lWWﬁ&WWW%@WﬁW
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B UG GEAA Y giRa & SRE & O 5o T e e
@ € (Fa 102 @11
dRehohs TSTEehT STGUEEe &1 S Wewen & <A & fgqoe
g o, 379 Hi¥eR oF fawid gai &l SR = IR &
T R
gafereer o quf g o IRF S Hewqul S gt € S
o TURGEE ¥ WO R S TOEA 99 Sl g
oS < SARURE W I g €, S e o Heifr
¥ 98 wd 2l
o TELH T, Y& Afcenistl oF SHES i UiRAl URY
B Sl €1 IR Sfaged o 3 WEMgH Sewh T
Ui  WEEdl ed B Udieeen & o ® A
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feard e 2l

e a@il @l 3ok fafay &Ml oF STYR W 9m=a: 9r g o
dfer W1 "emal B A S €
(1) oAfemd qe S T[S oh sk ¥, 3Td: WHINhl oh THAIH qd ©

(S e, BESISH, oS SR ATEeeH) |
(i) A ae S O Y ol @ et TEET AR o T 8 Sl

uieRa (chlorophyll) W HHIfHaH IR TEdl & ®wiepRE|
(iii) AF@EE e S GSTEAT 1 GfRT A aua Hd § S Mgzt Eeels

foAhTEhe eSS E 3N hIEhiEe TEEae el eretd

Tl A1 GfFF I B A I TS YhTeT ST e feerdienor

¥ a1fq mecgul €1 zn> Towhied feemeifora &I framfiicl wwar € qen

Mo TEISH IUMT= o SN AT 1 feharsiiel siar g1 & 31y

T4 9oft § $9 R AW e Hehd B2 T HM o fau, o9 HI Ted

1egge TRt U Sfte @A vl 1 gugr siferd g
(iv) o Nard el iRt o WEl faue ®i sked €1 aefaE i

Tl o ger R o5 8 ¥ Aoyl gfaewr T 9 R @ wiferR o

i@ fava w1 fuifd w0 9 @fsi & fooa & 9§ i &l

TR H
12.2.2 9&d UG GeH UIuehi eht JfehT

Afard qe 1 g TR wE el €1 A Wl ol whifveRet @i Tt
SurqeE yfranet & o € Srewoned SifveRT feelt w1 arTeE, Hifven
A o U I k1 EEU, S dReed 9F, 9% %, Uemsd d
Gefud w985 o1 qU1 UE USEE & GEd GE<H k1 HE i 2
AEwT vk el o w9 9 fHA FEER B
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SIS 30 dcd i ATarar didl o Feifeer aen § et 81 S STaeo
TEAT: NO; o &9 | Bl ¢1 Ak & BN NO, Tefa o &9 H ot
ot STt @1 TEeRt sAfyardar g o gt 9 faeivd: fasiae Sdel wE
Tfora STl Fiferwst ¥ e 71 TRIeH W, =feaw s, ferfi
3R BHME w1 TH &I HAZH 2|

TRIERITE: UKW §RT HIEhRE U1 ¥ Wiehe Al ( H,PO; J¥dl HPO? )
& &9 | sfeuifud foman Smar ©1 g i foectt, $o WM, avdt s
Al To FfFerEeEs & fau weesk 7 dun Tt wiewREevE fRast ®
TR e 2

U RTEm: Tl gRI THeRT STEiyer fEm orEH (K¢) % ®9 H edl 2
T qelf o faeaias Sahi, widewet, o, geeist § sifus amn sed
Bt 21 wferEm iRt | SHEA-FOEE e #1 el w0 o geEe
B B WY B Te WA Gy, Wi o o iR §% 8, USEH diehe
3R IR 1 THIG Feeel § S WH W e el 2l

hfeoTad: URY ShfeyE® i I W hfevEd Al (Ca?) o ®Y H
ST hid €| THH! SAEvhdl fauiiass qon faufeq 8 gy sl ol
aAfereh Eidl €1 hifSTeRT TS o SR ikt fafa o dvewor & off goe
STAN gl © foeie ®9 9 Hem wefewt § ohfeved U o w9 HI gHE!
Afrariar EeEt e fwior oF <R ot et ?1 e que uftel W uesmia el
ST Bl T ehifvien ffeeral w1 wm feet § wfte e @1 98 9w
W;ﬁ%w%awwﬁ&ﬁaﬁmﬁm@gﬁwm
T 2

Tifrem: o' w5 fgast HEiEE (Mg2) 19 oF ®9 H STesii
BT 81 I8 YHTT-HYATU GO TorE fohal oh TSTSHl <l Hihaal YEH Hdl
2 e ST a1 NTAY o Heeluol § off el Bl @1 Mg FRifthel oh
T HEAT 1 G § SR YIS o SR i oA e § G8EE ¢l

Tereh: TI]Y THh Sl Tohe (SO2) %Wﬁéﬁ%l%ﬁ@?(Cysteine)
g HRREMEA (Methionine) e STHAI o7l § U @1 € a°l 3
ol (omrdia, SR, SIS T) T Bl % ge guew 2
WIeT: WY W@l H BReh S (Fe) o ®Y W ol @1 Wei i gH!
Afremiar fopelt o1 QemmeR e Wi eruen Afush WEM W et ¢ 9@
TSR T TIEhE SE WIS 1 90 © S foh soiee[ o T o
Her Tl 81 $h1 SoieR M0 o HHF Fe?* § Fe* o & § foadid
SATRTERTOT BTl 21 T8 ohdels USTEH ol Wihd Y =dl © AN uofela =
fmtor & fou sifed = 2

TS 78 HTE SRE (Mn2) o ®9 W rEwifud TR S @1 9e
YHRTITETATT, TG N A IUTI=d o 3Tk USTEHl ! Ffehd T Il
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21 S 1 Tq@ 1 JRRI-FIAT0 % SNE Sl o AUST 1 faated w5
stferdiS w1 Icafsid & 2

fier: ey i &1, 5w (zn2) 319 & &9 ¥ o &1 98 fafay TsmeHi
w1 fagiod: walediod 1 G i 81 U SAerd AfedT Gy
4 off Bt 2

qteT: T8 HfUh AEH (Cut) & &9 H yaeifoa gl g1 98 IR & gAY
SUTeE o fau e g ?1 o 1 we 98 o ieiew wfdiee 9 2
faeiy USTEHl % WU Hord Tl © ad ¥% off foufa fwn § cur ¥ cu
o afferdfiepa Bl 21

SRM: 98 BOZ UMl B,0Z AEA oh ®Y W Iowlfud el g1 THe!
SIMEREA Ca2 1 TRV qA ITANT LA, Toiect! i FHEwicar o WA TR
IR Srefentor, hifvreh fave To weieRse o Mo § el 8l

nifeteea: KW T Hifdsee FH (MoO2' )% &Y H od €1 I8 TEsH
U= o ek USTEHl, S T TEafeE 3 e figww qu1 #E o7
TSEHl 1 UeF T

FAR: 34U FAUEE TIEA (C1)h ®9 § Sfeenfed fohan Siar 21 drefimm
(K*) U9 Gifead (Na*) o 91 Haet I8 Hifret o faa &1 gigar qen
TP SheH Her o TURor e o Weral UEH i 81 T8 FehTe-Seeiuol
o w1 o fa@ed o fou sifad 2, fomd stfediism &1 e =iar 2l

12.2.3 AT dell ki STUATEAT oh AT

e el w1 HifHa AYfd B W URW & gy g et ¢l sifer
Tl 1 oE Higdl fSEY HH BH W UEH #1 ghg Saeg Bl ¢, 98 i
igdl Fedrdl B SHfeTy shifdeh Wigdl o %W €H W ac = 8 Sl 2|
T e i del H U a1 aferk faviy Geerere iR srEicas siffrent
B €, Fd: S ad F1 HH Y USH § FS AFNHE a<AE A 21 3
HFINHTT aEAd dcd 1 STl 1 3w & o9 sToaieqar Haeft otemr
HEd B STUATE T, qedl o STER fA=-T9= eid ® iR diel o 39 ac
1 gfd I W A e oo B S €1 A g' w oA @ al efaa:
WEY 1 Geg B St ¢ WEHl o | S SAqATw oh el S¥i €, S dedl
1 Tiaeiera W ot fe e €1 e | Wei qc @fedar 9 Tiaeie w©d
& qen eu faemmesiel Sl § it g €, o'l STt & wemn [
Fa%l § UBd U B o

IR0 o foAU AEesH, dRfyem i FREY stqafaar & wem
Ty Stdu ufesl W yehe Bid €1 quHT aiel o 9 S erope W A qe
B §, foefed giex 7 ufadl o Tfaeiia fohen san §1 Sa acd SRifaeie
B T SR gFs S § Al sAfmfed A9 B, a1 sTyEiar e T8t
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T Tohe B ©| IS o Ty deel Uk SN Shioyr ™ hITTehl i HLHIcH
THE o N B Fd: A EH ¥ ®U@Rd el e

el o @i e 1 g Uee] $ SR SuH faem o fau stavas
Ao HEequl g1 dieli R Uy S STl YAl eerui oh St s,
THIEE, %G UKy iy, ARG qal 9 i w1 we 3R IR
faaqST 1 TR oM A €| Ul oF SRR o g W Welrdd ST
FANTHE Heeal &1 4 LU N, K, Mg, S, Fe, Mn, Zn 3 Mo %! %l ¥ g
&1 Ca, Mg, Cu 3R K &1 &l ¥ Ahi(Gd o1 Skl a1 §&A &9 9 Uil i
g Bl 81 N, K, S TS Mo &1 SUfeefd =1 3ok 771 T o H1I0T ikl
1 fI9SH T Sl €1 FD dcd S 5k N, S, T Mo 1 HKdl %H 8H ok
HROT g | 20 B 2

SWier oo § 9 <@ HWehd € foh fopdll acd 1 Sroiar @ g
I Fohe BId B | 3R T8 &0l ek A1 A= dedll i1 AUt § & HWehd
2| o7 YA qed Bl UEEEH o fau WY o fafa= 9 § gehe gF @
LTI T S BT Ul § AR IUCSH qUl WA Alfershl ¥ Gl hEAl
Bl Bl BH 3@ o @ ot Srend @A WifeT R WHE de &1 el g W
fi=-fo=r g, fa=r wfdafean 29 ©

12.2.4 G&H UTSehl ohl STTferear

geH el 1 AfferEd =g uen et @, o wmell wdH 9@ oft
YA o 0T AR e Fhag AT S Bt S S VR H, Wit
o Thivl aReR A @ HE 9 wead g 21 el @it stee w1 aw
gl S Skl o I TR W 10 HTawrd 1wl e, IU qfay HqE T 2
39 & ol Hifdeh il (Critical Concentration) fafy= Q&J:ITIT%EF qcdl ok
die f9=1 et @1 snfeamar o wermll i TewH qiehel eidl 81 STelT- 3T
Tl b el Wi oAl & fY B @1 %E 9R fRE T d@
ARl TR T ok AR FT g I &1 S o feaw, Hfst i
STITET o q&T a0 §- R Yssi o1 effawie, W o e e ga
ol wdt B wE S sifer ® fe e wd teRfEm o Wiy B
e den HEAEE o Wy e | SEd o forg wiaeifiar s @
TS e o ohfosrm miater &1 off aifod e 81 gafery. HrST i
Sfererdl W olte, TIREY 1T Shfowrem 1 =l 8 STl 21 o1 S o gH
IS 1 ®H ¥ YAd B9 7, 9 arad § wre, TREe it hfevem i
FHH W B S N FE T FREEI, SEEEl A ek fReE-Ted § ek
o oo WvEEE & Hwd 87

12.3 dcll o TIINWUT okt Temarfata

G} O Tl o STENINUT i foRan fafi o1 o159 ST ShIRTeRTS, SHdeh! qen
T W fepan T B1 A STeHT oA hid © T STeiul i iwAn o < qed
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srereenetl W Wiiferd foRan ST Wehdl B1 WUH SRl W hIfSTRISN o Hek
JYE TR W (V) H dig a9 eEd 1 S{qusw gl A
IO 1 SHA sraeen H Hifvpie w1 eafe we (famare) o e
it i § @i fFd S €1 tdwme § el &t fafeRa i
RO SEE Sl oh g el © St TR o foeelt WieM B € 8
S fogl 1 w1 Fwd E) T W foreme § sl & yow e
frepre o SuTTeR St w1 erferdar Bl €1 e Uk wiend Wi B Sl
1 Tfq I W RIETE (Flux) H8d 81 I o ST T T i Adels
(Influx) 3R 9@ 1 Tq * sfgeis (Efflux) H8d 81 M0 78 11 o
e ¥ a1 ® foh uedl H @i ool o1 Sfad' e qen T e Bl
2?2

12.4 Taer= AT T&ETEROT

@GS 9 SEe™ A1 % o HIEAH 9 9| $i ARl ¥ oh WY gdafed
fhu S €, S UEY § oreES eyl g S fEwd 1 SIS g9 o
fagermo @ W g3 € fr s @i o fome g € uedl | fea-
WTW(Radioisotope)#W@‘ﬂWWWW%ﬁT@W
Tcdl UIEHl § S o HieAH § uRefed fRY ST © 39 S o HieAd | Sl
o ftaed 1 ==l eI 11 W R ek g

12,5 HaT T d oF WER & ®U |

s @ St B e 91 9fs @ U ¥ fn afEe 3 3 T
o T UG &R0 § Ul R SISl i Sued Bl &1 A WiHAE g i T
APl 3R SThTefeh 0 § "o Sl 1 Hfer 3 weer | Suftq @i
Y 9 e ¥, T ISy 9wer § st qfieRt shi @il Wi e S )
I § 2 YRR o U9 U S €| a1 oheel @i € SUersd et e,
dfesh AEeer e &% o Sfam] $fR o= ged Shal i off gero
T 21 FE S YN HIA U SIS Hl gl IS HAA ¢ S Rl
forR # & fau omR WA & 2 9 =il B wEd w
ST I GITed HAT ©, 3: FHIAH Ieeh! i Aol g el 2

12.6 FTEEISH SUTT=

12.6.1 SIS <Ak

Stifaa wiforal ® wed, g a Ao o Sfaled AEesH yHEad a
B RIS WAl o, 9, s o, gty R, qolEfEl wE
agaEd foeifiHl &1 Hoesh ¢ g § Sufterd wiffa TiEeieM o ferg Wy
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@it areoT

e el @ wlaeqet ww@ €, om:
g2 Wbl Ud &9 9Rad o
fau e W qe ©1 e |

T AESST TLATY] Viferasedt gt
ey 9 T"\L_S\* &d %, NEN:ﬂ_f'an\_TF[
(N,) o It | agad &1 uferan
! Mg FRerfiertuT ®ed €| wehia
T forsteft =mere & ST e ferferton
%GR TSN i TSN SRS
(NO,, NO,, N,0) # =geH o forg
Foll T Bl €1 SfEnfien <8, S
o M AW, Al 1 3T qen sttt
SR ohg ol ATArERig AR
fTFAIES o Wid 81 9 IRl o Sqei
T Iufkerd FEfeh SIS a1 ST
o STTSE AR HEawl 81 5TH

q P AU ardigd g A kJ

agred | ©iie Sl ©, wifeh Sfeehien
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¥ e gesaT R R SIER fox 123 S g TR FeEi-agHed™, 9
%ﬁwﬁﬁwgg IR SR F Hee @ gan e <

2NH, + 30, —— 2NO, +2H" +2H,0 O i1
2NO, +Oy —— 2NO;, (i)

AT e TESIGEAE SV AE2iHiwd Se] gR AEeEe | agd
& W B| ZLES AESidde SEM] i HeE § e ¥ ¥sel fEaA S 2
% Jfafshare AMEEIeRtor wHEemdt & (fot 12.3) 1 3 Arefehrem Sfar] =Tt
(Chemoautotrophs) &I 2l

ey 39 YR FAfHa Trede w1 SEeie Y ufeed § 9 29 71 ufed o
T eufad Bt STHIFET S € S fom o ot b1 o Tug S
B g H sufeerd Agee off feedieo g e W erdfed ® W @
feTediontol Wiha SeiAE T gEiEdierd S §9e i B

12.6.2 SAfder MgeIeM feeriertoT

9 H U W H IUas B W ol Shad @ 8 Sid AR ST SUART
F U B| oheel D § WehlAleeh Sidal Agerst 1 TEdiehto T urdl
g1 Shifaa witel g Agesm &1 eifrn § erueed Sfae Tgerem
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TofieTuT FEdmE 81 IEISH TEE i alell AEeiey USEd 6
TiohfEie § o S ®1 ¥ geH Sia N, feereRe weemn g

N = N T NH,

Teere feReRe gen Sfa w@Wad A1 Hesiel Siadadd w e @l
Tohd B ST & oIy Toes Sl Agiee fefaenneh s garsia -
USigiga? (Azotobacter) IR faeRffeaar (Beijernikia) Safch UererstfoTq
(Rhodospirilum) A & 3R 9§l (Bacillus) a3 Sl 81 3Heh
waﬁaﬁﬂa%ﬁﬁ?ﬁwéﬁ% TS (Anabaena), 7% (Nostoc)
ff Tords et e fefisrs 8
Esiiat g e ekt
S Hesiel Siforer Areger fefiwio o #E YR o §9 T 21 3 g |
TG I (Legume) ST Hsiel B YEiferdd SM] @IH TCHICH,
wie Fer, Hiel HeY, 7YX, UM HeX, drhall T4 FAleR, HH 3 & Sl
o, 30 & 1 HaY oA &1 ToH HHT HeSiad Sel ®i Mal oh ®q § Bl
21 3 UfUeRT SISl W B SR % B9 H Bl 21 SO ued (S8
TeT®) &1 SEl W Ged Sid BT (Frankia) N, fefasre fomr soa=
F T TgAfaFE SR Hwar I € g § @ et €, A desiet
o ®Y H odeRoig TEIe 1 Feedin wid B

I § UEe TRE W S o T U i WS 9 SEg| 3 w8l W
T MR Afagigat <@ A e € afE oy 3= e uen R
g 9T W A ATl A1 Tersl T HT B| UfeRietl Yol i S 87 98
T SR % ooe ¥ Bl 2
P
Tifereht fofor Oote Gl w1 STe TS TEfadg H URfoIfe gfwmar % wR
B 21 UforeR FHfor o qem w0 39 R g

TESifara g el SISl o =R SR TS & S @ 91 ST 3
ol A9 HIeRet ¥ g 9K B 9 T4 gg S © ael Se] gel U9 W
SHAT FW T Th ThAd A U T T SN ST H el o HiH
(Cortex) @ o Sl &, STel o Uferept fmior Wity ed 21 @« Sfaryy 9 9
ekl IRt hifTeRTel § =l S € = fafvifie regiem feedentor shifrmmet
o fadeietol 1 %1 w0 21 3@ YRR UfoeR &1 i gar @ iR A
Y W qcd oh SR Y o T Hewdl He o9 S g1 3w o
124 ® <wifdt T €

T URIe § AEeeHE TSIEH T orRAre S gl St qEEiTn
Heeeh foame Bid B g TSEH 9% Mo-Fe WM © Sl odmeRui™
TESSH o S § URed il Safd war © (Fe 12.5)1 @@ Agese
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) w\IHH ) S30el,
\Hlm\\l\“‘ ) (2 8)s
l i
\HIHH H\M' \ &
\

) |||W

()

fox 12,4 |G | 7 AfeRt 1 foR (1) TESiifaad Stere] gumel ga 0 T | SHeh Ashlh [
BT 1 (9) WehH ok 9% ol UH | e URd g1 €1 (W) Hehfed (¥mm) Serope sl e
FHIeF T o ST 81 Y] <€ ok MR ok Sa] GH A1 | FUiaiid 8 i § SR ofiqdt widey
e IR IR TS 8 ol €1 ifdehel Ud Ui shi shifdrenisti w1 faurst e gfg wfesm
fmfor &7 SR & W 1 () TR Skl ¥ YUl U ufued U qa 9 stfafes— i 2

feorfirTor w1 g TR IR 1 THHT THIH TH YFN o

ﬁm@m@mmuﬁmawaﬁgywaﬁmﬁwﬁﬁ@
ARSI TqTSieh Biel ¢ TS evedielifad (Lb) ed €1 I8 Tk U= qed
2 o Tordoreiiet srereenell o 4 geusfta sl g €, Stel sy franfia
TE B B, oifehd ArgeieH feedieRu & SN ¥ S 8 S| 8 3
TEATE TS 1 Gl id 21 $R Ky T Feietor o oo+ @ g
foF TMEAMHE o G A GYATU) o SR et el i SAfera

*zp@zzé@@

{g%Naml%anaa

A B ke ®
for 125 ARARTE U Sfaifiee TSEH Swicied €1 g Aedie e art stemet §
T S € S aTgHeed Aeged 19 (N,) 1 ST (NH,) § S €l
ST SUTTEo BlehY STHIAT TRt TS @17 1geis I Alfirehl <1 Ffo e 21
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B § (TH NH, 3] ¥ 8ATP) | T8 Ssil ot SMY(d BTl Hiferht oh Sferdt
voIE | Bl 2

T o fata

ST HEHTA pH W WS o a1 SHITEH ST 1 i st 2
Sefer SRS UEY TR H WE SETIH HT A TR0 H Hehd ©,
Afer eTifm e uedl o fou fawesd 2id @ fSaeh sRor 399 T T8l
2 UK T Ry, 3w € TR 39 e Hyelfud st emeE (NH,0) 1 fRd
YR © UEd | Sl Sl oF HYeuul B SUAN eidl €1 $Heh foig & g
forame ¥
(i) TUafad THHIRIOT— 38 Ufshal H STHIMA FieiceRer 37 oh a1
e ek TRfae ot o ® S fR e wefieo ® e e

Ol IR 3T + NH; + NADPH TEEMHE +H,0 + NADP

H

(i) UR THAT o1 faust THiA- 399 oAl o7 | STHHI 9Hg 1 il
A o HIS TYE H AR Bl 71 TofefHeh STt gEA SrHiAl ered
2 fEd omfiHl 9 (NH,) TG g # iR g et ot W
fofor fouer WA g0 BT 1 FrEUMHE USEE 3@ OWE Hi A
fraet = SAfa s 2

i

|
Rl—lc—coo + Rz—ﬁz—coo R1—|C|—COO + Rz—lc—coo
NH;, o o NH,
SFHAT ST A HURSH

el § TR T R S eifa ger stiEe Ui o S W ok
TS SO Bl A SO I hES: THRfH 3T 3R TopfieR eved
T y® oh WY HA G ok Wied ¥ S0 21 39 URRAT H oA
TG M NH,os § fawenfaa e s @1 ey o; JfF o ot
Y A1 AN qE Sl €1 e A <E Afesmisti g qie o o A o
TR Y KU S0 81 59k WY & 9 g (S GEEiE) iR
SIS JaTg oh 1Y feer AEee i gREH (Ureides) o &9 H 9 <dl
g1 51 AR | off e T STUeN EISH 1 U A Bl

it

EY STYAT SFeRTeTeh Y07 o, Sl 3R GE1 9 U hid €1 U e YehR o @il el
SFETITUT Y €1 diel i Seh g STeiftd Gt YR o @fst dedl w1 aferdar T et
B o9 9% @S T 105 W A qedl § ¥ 21 el UKW 1 WIUR ghg Td IReEE & fag
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At 9 eneE g €1 stfuss A § eifFerd a Jequive qen w9 A o siferd ad
geH WA a1 G&H UIush el 21 3 a9 W helegge, 991, =fsh 3Tl o it
ek Bid ¢ SR il okt fafere SaroeRh gfsmaneti | 9w od €1 3 9 e e et qet
ol W ATITAl AT Yehe Bl Wehd ©| STUATE Garl SN § FANE, ehied, Sewg
gfg, st Hifven faueH onf g 81 Uy 31 @il w6 |iwa wd i sewo fafy
SN TV i B1 A E Sdhl gRI Sl Ui o Wi ol o faf= ami A gge S @)

AEISH e o stfeed o forg sifa stfard @1 el ardreRoie AeeieH 1 STanT wedel
T U F| AT B URY T AH FT SIS ACER N, Rl S SuEn w9 a5t
2 B AR fefiwtn o fou vifmemed s SR TWR(ATP) o ®9 | Sl i
AfTarar gt 21 AEger feerlienor gemsial gead: Tseifead 9 eiar 1 tomed feseifang
St fR Sifew N, fedee § g gfier i €, s o ufd ot ot =i 2
SAferehier FfeRaTT ST STTeRYT H it ©1 ot (ATP) w1 SIFaTIT St ST droek <hifrehredt
o 3R YaEA ¥ it 21 g frerdietor & gry fafda sy oA s o orfiA wge
& ®9 § qHIfee g < 2l

A

1. O STeshfe & fou Sufterd 9t a1 sifErEa T8 8 fewht

2. oo § wie 9o 8q Aeae Sl SR Giveh wauil i el S @ 87

3. AV % WY A F: I sk, Geu Uk, fedh Rl diues, snfaw qe iR stfer
Tl

4. G ® A W w9 qre ruAiwd o weior <) 39 aftfd s R @il i wH o SEeR
HEgaY o)

5. TN U WY § Uk W UG dedll bl HHI oF &0 Yo B W © al e 9 W 3
Y T B TR s @ e 9 S 9 B2

6. o fafed del o sroafaar e Ted vee a9 H 2 U1 gl € Sl §9 3
o gftuea 3 o2

7. didl o R WS b1 ST ohd eIl B2

8. VESfady oh NI SIAERONA AegieH o TEerierio o foru s vrd € qenm No-feerdishzor
o 3R 1 qfiTeht 272

9. e Tfereht o FEi0T g HH-HIA 9 =0T AR &2

10. Freifend wemi & o WE €2 SR o af 5% Wl Wi
(%) SRIF 1 AT O AHE e Tl B
(@) FIfYer | Iuferd i @S dcd 39k foe sifemd €
(1) AESSE 9 o o w9 § A9 | STt o= Bl
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