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ECIEE IR

Teft Sfat T G AR EE T ¥ TH G S § 1 STR! ST
Ifg T wfadT & fau g9vg o] S¥ R wERRge, WoH, oW @ |
Aaul wy e Bt 2

I 1A YEAd: TR Iy U9 1 AR Shfgd 7, fomw e dre
#1 gfg @ IRedT o fau e dcl o TewH oF iRl 3R S
Afrartar fruifa w3 ot Tuss w1 Sterad it Y Siferd adl &t
qffehT, STRT FH W FH A AU AR SR sEwiowr fRefafy v oof
AT FHAN TE AT MAH! Ferg H S N, Feerdmtor & wew @R
foranfafer @ off oforTa Har 2

12.1 UIEAY ohl @S STHEEAr o 3Te8a_ ol fafy

Sifeea FF9 (1860) TH TH@ SHA TRUfaR 7 FEyem uw WS fwar R
qEd i HI HI STIURAT H, qve faeed oF S H oueeh ST a%h
ST ST Gehdl €1 UIRH Wi Giveh faerdd o il ® ST sl gg bl
SA-dae (Hydroponics ) F 99 9 S S gl SEH 9R HE I
faferar =i o o T €, fEE uedl o forw @i qient -t siferEa q
FT S Goh| IWad geft fafert o6y w1 freed aedt ot g1 fode dwew
faere= & W o s @1 T fafus o gigsa 9@ wd uwew @it w5
aAferdar et B F oT9 GHen Gad & f a8 ifq sifvard A 87
SJEEES YA oYY fordeh STdvd UIgdl i SISl ol U faeed |
TAME T 3R IO Uk qcd Sl g iR wfawenfud fean wen qen
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fafe= wEmet § fan w1 @@ ww @i fooed

(Mineral solution) W< ga7, St WY gfg o fou

SYged ol 39 fafy o ) ifer dci @l geE

T SR SART FH W A AN BT @IS H R

W@ WA H qEAE H wferl SO TR, i
defady @ 3R HaR (Lettuce) o AU =
SIS B holdIgdsh @] fhan T 1 78 e e g
A § f o # onedt g & faw o faerd gag
F YR A (aerated) @ Q| A e T

A B A BIM? T HarF qsheie Hi @

fo 12,1 3R 122 ® <widen @ R

12.2 e @f st o=

g | Suftem stfuepier @il a Wel o Ol o
A9l Y Tehd 21 A oF @R et q @i g
105 @Hs al § ¥ 60 ¥ oifus d@ fafa=
et W UG T B | e drel Bt gentaar fafetEe w6
I Sl B, PO Tee 1 a9 AHh Ter el
o T ST o qiY oA whiEm SW
o &1 il ® @i ) = Fiwdr (108g/mL) &
off T HT 1 ehAh S Y €| WY € I3
g fopr oo et fafa=r @t o S Ol 9rg S
g, S & fau Sw aft ol qen wHfEm
a8 Gl o fe stfar €2 em uw e frifa
X for qel o fo stfer € = =2
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12.2.1 3TfamEar fAeivoT o AUee

foreht e 1 srferdar o wuRE FEER @-
(31) T I URY BT WHE IhE 3R S 2 T farr 1200
3MavaF T AIfeu| 39 d i srufeafa |
W Y =k U AL FR AT 3t S
of ¥R 7 T |
(9) qc 1 eAfarar fafire’ g9 =ifee o 9
fordl o= @ g Afaeeus & 999 el
B =ifeq) SR VIRl H, foRet U ac &t wH
H fFdt o= @ o g0 [ T foRem W
Tl Bl
(9) 7 URY o 3UM=E H gl 9§ wfmfed
gl
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SR HIIZS! o MUR T sheel 9 & dcd qel i gig T Surv=a
& T fdid ®9 9§ Afer 99 7T B SR SAETIE W o SN W T
=qaeh Sl | sier T el
(i) J8q 99 (ii) g&9 doR
ged UITeh: g Ul I GEIIG: WY oF Y 99 o1 1§ 10 A
/AT T Eiga 9 foRmE g wifew 3w gl ° o At qe €- e,
BIESIST, SRS, HIThRE  Hohl, TfqEd, shfeqad IR =fa=m| 3
Y HTEA, BESISH ql SIS J&IT COy, T HyO § U Bl ? Safh
TR G W @l o B9 § eEwiid Ry S R
TeH UITeh: Y& U] STefAl TR dcdl ohi SAETIAl STd geH T
T Bt € (0.1 fum ot YoF R o Uk A1 SEH )| STk Siavid
dre, WS, dian, AifdeeTw, fSe, aH, Faia 3R ffea afmfed )
SWier dfvfa 17 @it qel o eifaien, &9 arvREs a ot §; S
o wifeam, fafasi, wiarce don fafafem 3 =9 9ot & 9 & oo
e B B
e 9l w1 ST fafay & & TR W 9mrEE: 9R gt o
dier S wehar ®1 4 S 2
(i) orferd a@ Sia et o Seeh ®, ofd: iRl o TEAlcHe ded ©
(STH HTeH, BRSNS, SRS 3 ATZsH) |
(i) 3tfFemd a0 s oY 1 Sl 9 Gafud TErEtTe AR % uew § S9
RUHEG (chlorophyll) ¥ g 3k TN | HERRY|
(iit) 2Temd qe S GSEAl i Wima @ aifud s € S Mg e
fERTehe TR -3 3R HohEAa ugeae Haifred
T I FlHT B B A I CSEH ThTeT GIATUi e frerdiehio
¥ a1fa gyl §1 zn2r Tohled feargiforna =i fwmamfia st € qen
Mo SIS ST oh SR IE2SE i faeiiel iar 81 == &1
M I H D IR T I Tehd 82 T HH & foU, M9 H B
1eage forw U Sie @ vl &1 Gugn Aferd g
(iv) &9 AfEE q S & el fave #1 aged €)1 defaan
i o G 3R &% B W wecqul g €1 3 R o RifdrenT o
S fawa &1 fuif@ &0 o @ftsi & faoa & ®9 | gfier &6l
TR H|
12.2.2 9 Ud 9&H UTuehl ohl iHehT

aferd aei @l wE T S e €1 3 Wl et vt wt fafte=
SR gfmaet o 9 od B 1 Seretoned shif¥en foeell S qTeE, it
S oF TERU @ w1 0, TR uREed dF, 9w &, TS 9
Tafed & 3R g 19 del He TR o Y& Heed &l % w2l

AEIH e el o ®9 o A FeErar @
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ASSISH: 5 Ol i SAfamdar diel § weiferes 7 o Bl 81 gHent e
YEd: NO; o &9 H Bl 8| Wfhd & W NO; a1 NH' o &9 F o
off STt ®1 sEeRt sfrartar il o gt wrn favivd: favsdiae Sdel wd
afera SuraeEt HifveRel o S ?1 e wdE, e e, faet
AR B 1 TH &I FEH B

TRIERIE: TRl gRT FIERRE 1 9 Wiehe @ ( H,PO; 319@ HPO? )
& ®9 H i foran S 1 T Hifvient feeh, Fw wdH, wsft fererh
Il Ud feEiegs & fau duew @ qun gt wiemREeyH fEaet
THH Hed 2

U TTEY: IRHl g SEeRT STERIuYl GeREE SR (K') o ®9 H el @
T Gl o faeaiash Saeh!, Swictwtell, o, gereiel § eifus AT SRewd
B &1 Tl iRt § SHEE- oM Sqer &1 fufn w3 g
B 81 WY & TE WA Hyeur, & o gor 3R &% 8, TSieH @ik
3R HIRTRIS F TG Fere § o9C W § I0HS el 2l

HIePTE: TR hieYEH Il Gl © ohfoesEH Sl (Cazt) oF B H
TN e €| TUH! AATIhdl fausiass qen fadfed gd gu Sashi i
sifees Bt 81 IR fawem o SRE wiferRT fafd o5 Seawor F o swe
ST Bl ® favie ®9 @ ueg wefewt o hfevam Uz & ®9 Wl 3UH!
Afariar Tt 7 Fafor & SR st B ?1 ge e ufea ¥ ueht w
S 1 98 whifsen ffeedl w1 g st o wifter e ?1 T e
'{\rusH;ﬁ afFa I © q SUEA HE o FEEv § Aoyl gfaew o
< {dl =l

Tritfyram: =€ ud g fgash AiEm (Mg2) 31 o &9 | Sresii
2l 21 IE GRW-GIATI qA YorE Tora o TSTEH! ol Wiehddl UM
? qU ST G ANTAT b HYeol | off IMiHer Bl 81 Mg AR oh

I TEAT ] GETH 7 3R TEAEH & 3HR i o€ WA § T 2

TeTeh: TIKY Tl 1 Gohe (SOZ) o &9 H ol 71 I8 FIEH (Cysteine)
g B (Methionine) WM& 1Al ofwcli | U@ STAT @ 9Ol 3
ol (urei, SFEdH, HICSER T) Td SR &1 ge1 duesh &l

SET: TRy Rl 1 B 3 (Fed*) o ®9 H ofdl 21 Wul ol 9!
sAfemdar forelt o Qemwiter dedl 1 erden atfuem WET A e 21 TR
ChSTToRe T HIZeishid S8 Ui 1 91 € i o Soigeid oF Toiaor o
HeA™ T&dl &1 ThT SR TIFIGNUT & HHY Fe?* § Fe* o ®9 H foadiq
FTFAFTOT Bl B1 UE oSl USTEH W HiHd L o & IR yuiefid o
fmtor o faw sifer g 21

ST 98 §T9 A (Mn2) o ®9 § STEeiitd R S B 98
YRTITETATOT, TG T AIE2SH SUMI=d o 3T-eh USlgHl ol AfhT T <l
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B B 1 YOE HE GRT-HIATT S SR Sl o st i faafed we

STt i Scared T e

fer: T=T & &1, 5% (zn>) 37F & ®9 § od ¢l I8 fafay oo
1 ToIoiva: weleficrd o1 9fRd &l ¢ SHHT SAfardar sifeaT Sy
o off Bt 2

qAlaT: 7E U EH (Cu) o &9 H el gl 81 98 IRl & THu
SUT=E % fou eifterd g 21 Wit w1 e g ot T ufafEa @ 92
g USTEAl o WY e el @ el 9 ot fouRa fEen # cur @ cu
A siferdiepd =i 2

SRF: T8 BOY ¥l B0 Al % ®Y W IFANfyd BT ¥l SHeH!
AR Ca2* ! TRUI T IUAN i, Toreetl &1 w9 WA AH
SHITTeRT <TEfeRLoT, kTR fovied U HreEEee & MR 9 Bl 2l

Tifetegm: TR W Hifdsee M (MoOZ) % ®Y ¥ ofd &1 F8 geeH
ST o ek USTEHl, S foh TEaieHE 3N ArEde gy qu1 &E
TS T U Bl

FART: 30 FANES WA (C1)% &9 H yewifa fman s 21 wefiem
(K*) U9 Wifea™ (Na*) o T et g Fifdreren o oo &1 |igar qen
T heldd Fder o o S § Heral 98 il €1 T8 Fehre-Hyaivol
T Sl o forged o fou sifverd 8, fed stfedisa w1 frermg =i =1

12.2.3 3TETE del il STAATAT oh SI&I0T

Al Tt w1 Hifgq ufd B9 W U w1 gfg ereRg w6t €1 sifterd
Tl 1 o8 Higdl TNEH HH BH W Ul 1 gy Eeg Bl €, 98 il
gisdl el g1 Uy Shifder Wigdal o % g4 W d 9= 2 < 2
Tk dcd 1 el § U A stfush sl GTEAHs iR wricAss i
T 7, o: ST ad K1 HH W URY § FB ARIHIT T8 AW F| A
TR TT SEaATd el i1 STATeqar i q9iid & 59 erqafar gaef wero
ed &1 STTAdr e, ded o AR fo=i-fu= =id € oK el # 39 q
T AYfd T R I v faga @ W € AR Fw FH oI © A A
EY HT Geg e S 2 IRl o A6 S Taatedn oF @efor q9iid €, S ded
1 iR R ot fsi wxd &) Ue" # S d Sk o e
& qen qev fammsial Sawi § feifad g €, o'l srvafkar & wemn wE
Fash! H Teed Wehe B R

IR o fau e, WReREE R A Suatedr o e
Tagerm ST ufeal § gehe e € R ufE o f g set ® 3 9.
2d §, foafed gt =2 ufadl qe wiiasfiar foren Siran @1 59 daa swifaeiiear
B € R aFwen ofl ¥ Wt aifvmfia i e, i srqaiwran weror ¢ ufaat
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T Yhe B B ISR oF fU dcd hfowrad I bl =TS THE &
9 ¥ o7d: J MW ¥ ®uEid el g 2l

e o @i T %1 98 Ued FY iR SuM foee & fu stevas
e eyl ©1 el R ST S STl STqEieda @ o Sfdia SR,
ThIE, 3Ta%g UKy iy, Tufiyed Uil @ shfcehienl w1 ge SR i
faqS w1 T oS M B1 UAl oh SRifhel oh g § elra ST
FARTHE Al 81 3 &0 N, K, Mg, S, Fe, Mn, Zn 3R Mo &1 % ¥ B
&1 Ca, Mg, Cu 3R K 1 wHl @ A9 a1 Skl a1 g &9 9 gfqai i
T et 81 N, K, S U6 Mo 1 ST{Ureefd o1 eh 11 TR o HRO1 IRl
1 faueH T Sl 21 9 acd S % N, S, T6 Mo 1 HiZdl % eH o
FROT oA H 4 Bl 2

ST faerer & o1 <@ Wehd € fop fopet a1 evaiaar 9 g
AU TR B B1 N TE L0 Tk A1 fafer= deai 1 A U g Hehd
21 Tq: AT qed 1 TEAFH o fou dig o fafg= 9 | wehe g o
LT T AT HIT Tl € 3R SUeTed ql WA difeish] ¥ qerl il
B 21 BH 39 oid W i 3{avd @ =T fh §HH qel i wH g W
firm-fam i, fio=r wfafean 39

12.2.4 G&H TNl ohl ATISAT

ged diushl w1 eAferar <[ AT A et @, offed mel et @ of
YT o AT AR T gy AT Sea gt €1 S Al |, Wiasti
& gl IRER ¥ & HE 9 gshead g 21 fRd @S eee w5 o
qigdl S ekl o YR WX W 10 FiA9Id 1 HH R, I eafaw A7 T )
39 T i Hifde Fgdl (Critical Concentration) fafa= ﬁ&ﬂﬂm qcdll o
g fo=1 et @1 onfaar o wero w1 uewH givehel Bl B STem-3Tem
el % dedl w1 enfaval wROfa Bl 21 e SR R wh q@ &
AAfershdl TR q o AR 1 Faeg HIA &1 S0 ok fory, A
e o q&T et - SR Yedl o1 aqfadia, S o aenfifes fmet gr
ot wdl B W@ S etfed ® fR ofie W BRfvEm o @y HeES
sfaufeur qen HEEH oF Wi TeEr H g o forg wfaeEfin s @
TS el o Shfovra TR 1 off aifyd s @1 safere S
FAfrehar 9§ olfe, TR IR Shfewrad &1 & 8 STl 81 o7d: S & gH
YIS 1 W W Tdld B €, o ordd o i, HEIREE i chfevem Wi
FH U Bd B R g8 IE FREE, S W efges feea-med o ek
fau & AvEES B Hehdl 872

12.3 Al ok ITAINYUT ht TeRarfaf

i | deall o ST &1 foran fafi o1 sTemee STer HifyTeRTel, Sdehl aun
I o T 1 A teEd e hid © TR Sraei o Y wfemen i q'
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sroenetl o difend fman ST Wehdr B1 wUH Stoen W hifvRe o g
1Al TR WE (W) o g 1fd 9 3 1 iadew g1 fAfeha
SFTNTOT &1 T erareen § Hifdrenteq i efafer wr (farare) o o
iy i @ Aafew R S 2 e ® oeEal w1 faftwm wfa
NG SFH 9all o g Bl © S fh 2| foeell 9 B ® SR
s Bl # wE F B I W famare | sl & e eiR
FreerTed o SuTa=Rlt Seil o) stfrereddr erdft 71 UE U 9fmd ufskan 71 oAl
%1 Tfd 1 I AITETE (Flux) Fed B HIfYTehT o (e &1 Tiq = ofdais
(Influx) 3R SR HI a0 w1 Afgaie (Efflux) Fed &1 30 78 11 o
A | Ugl € o udl # @i ool b1 SiaiEnr qen Tl o el
2?2

12.4 Taer =t AT TETAROT

QST a0 SEe™ 1 & o HILAH W WA i TREl ¥ o WY Hafed
fhu W €, S URY § orodcEsHERy g S fEwd ©1 WiEe™ %9 &
fagetoor 4 3@ gan ¢ fop o @i wan faemm e € aedl o e
A% (Radioisotope ) & gA 9 off g% gmfv e R fr wf
e IRl W % o wieEw 9 yidfed fRY S €1 oY S o H}iemm 9 S
o TReE Wi W=l AR 11 W W geh el

12.5 H&T TFa™ dd o WSW o ®U |

sAfuepier @fel <t foF el 1 gfg o afads & fog eifer ?; 9 =<
o I TS &R G Yl k1 ST kI UG ed &1 A WA g vl e
ARl 3R SThTEfTeR 0 ¥ Fo= A €1 ek 3 weeH | sufte @fl
¥ Y B §, gHfeT ey dwer § s iRt 1 @i W el S
e YR o TS WY S 81 G ohael WSl & Sueied TEl S,
dfesh g2 e & art Sia] $iR 7= ged el @ off wem
T B1 FE S YR I € U SISl i gl IUe het € AR qell
feor ®6 & faU oMuR YoM W B =fF @Sl w W wHel
SAEHA 1 G HLA €, Ad: HiAT IAeh! 1 AT Tz Bl 2l

12.6 TEEISH SUTISE

12.6.1 TESIS <Ish

Shifad wforen o wed, g a Aleded o Afaled Agee IHEdd ad
Bl A THH ST, WM, faeieh ovl, dfg TR, uolefdl wd
sgdEd Tl 1 woed 81 9o o Sufterd i AEeer o fow ey
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e el § wiaeget wwd €, o:
AZ2SH Wipfdsh Ud FHfu qRkad o
fau feEe 9ve d@ 21 TEdeH |

T AEZISH TAY] VifereTed et
AT ¥ I WA §, N=N "o
(N,) o STHifn | a]e i gfehan
1 Mg FeodftertuT wed 21 Thid
T forstelt =men @ SR weiHT fafenrton
% GRI AEISH i ATSISH SATFATSS
(NO,, NO,, N,0) ¥ & o forg
Folt ATt BNt B STEAfTE <@, S
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o ot e, emeHt o efen qen fastedt
IARA hg Wl AR g
AFIES o Eid | ga Tedl o Siqet 4—@
T Iufkerd Feifeh g2 1 T

T 31T UM Feadl 2l T98

¥ o e afiEd BE T mJ

AgHee H A St ©, Afer st

TR H 30feerd gersidl gRl 1 78R fox 123 S g&a TEdeA femi-agEedE, ga

TEee | oS < St @ SR SEvR | Heu feEr gan Megen =%
2NH, + 30, ——> 2NO, +2H" +2H,0 )
9NO, +0, — 2NO; . (i)

T e TESGEA S Sl ] gRI e W agd
@ Sl B| RS AESFF SE] 1 WeE ¥ e W Wt & = 2l
3 yfafsrard Argeientor wead € (ot 12.3) 1 3 ARfEwET St tHEdEt
(Chemoautotrophs) 2 2

IRY 39 YR FAfd TEde F1 Sy Y ufd § 9 <9 21 ufwd o
Tg oufad BT STHIFET A € S foR ST STt b1 ST T S
B g o Sufterd Agee i ey g EdeA ® ofufed B S @
feTedIehi Uikl SeiHiig Td raiddicrd Siam] §a= #3d 2|

12.6.2 SAfaeh MESieM feerientoT

9 H JIX 9N W Iqae 8F W Al Shadl S B SHd ARSI hl SUAR
FX U &1 heldl D & WenliAlch Al Ageet 1 Teerdiehtor T urdt
g1 Sfiferd Wil g1 eSS 1 it W oqeEe Sfae Arggee
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TeerffauT FEa €| AIZeSH TEIT S diel AESSE USEd A

TiohfEie ® wren Sar #1 3 gaw S N,- ferene #wEen g
N = N Ty

T fereRd §ad Sfa wad a1 GgSiel Shaqadd e a8l
gohd B ST o oy s Sl Aredier feafasre st gersia g
USigidaet (Azotobacter) 3R farsififerar (Beijerinckia) & Jerearstforaa
(Rhodospirilum) 31371t 3R Taa et =l Tk 1Y & e Hia BRd
Semu] 5% f&h T (Anabaena ), 7%EI® (Nostoc) i Todsl Sfelt ATg2isH
et 21
Hesitel Sfaer -mgerem feeriewtor
TS FeSiia Sifereh Ageis TEefiehtol & % YR o G5 A4 &1 37 96 |
Y@ TIH (Legume) SaT] FaH B UESifaF e TTgH TTHITH,
w@ie Feler, el Ao, AER, &M "X, Jehell U9 FaeR, HH 3T & Sl
o, 39 TE 1 GaY o1 | HoH HH TESoA Sel i el oF &9 § gl
21 3 UfUepT SEf W B SUR % B9 A el € A IR (S
TeTg) H Sl W YR Sia BT (Frankia) N, ferfaanes wfomr sa=
Il &1 UESITTFH AR Hfnar SHl & R H s Sl €, wifeh wEsiel
o ®9 H oIdeRoid Eere 1 i wid B

I | B R W < % T WY i WE W SER| 3 Wigl W
AT AR SAfagiea 3Tl I UfeeRe 71 afs og 3= wren a uan fe
% 9T H A e A1 et W HI 21 AfRIst i Tl HiA S 82 T8
Tl AR %1 oe 9 Bl 2
Yiferent frmior
Tforeht fmfor A Qe 5t Se o wgifed § IR qimar o R
B 81 TRt FHfor oF qE w0 39 YRR -

el T el SIei o IR 3R THA & Wd € 92 SY=a 3R
ot 9 HIRST ¥ g 9K 21 U 0 g W © 91 ] ge 9 W
SHAY HW §1 Th HHAT TF Y TG T S ST BT S ok Hiad
(Cortex) T o Sl €, STel o Uferept fmior Wity shed €1 a0 Sfary] 91 §
o eIt SRl § =t o € = fafefe agem feedetor St
o faudientor &1 % %W B TH YHR UfeRt w1 T g € 3wt
Y U dcd o SEH YSH o folu Gaet Hay §F Sar g1 3 e fam
12.4 & g9 T €

3 TRl § AR USTEH Ud oA S g9t Se qEEties
Heeehr fommea Bid ©1 TEiSE TSEH qe Mo-Fe WM © S aTderoig
eSS o ST | qiEdd @l SARa wea @ (o 12.5)1 g€ AgeieH
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21 21 (9) HWehHUT ok A% oI YA | e R el 21 (W) HehfHd (4mm) St s i
HISH | o Al €| AT 5 o 3R ok ey §9 TeAiel o Suidiid el Sid € A sl sided
Te U IR T e oiTdl €1 shifdshet Te UREH w1 whif¥remtel 1 faersi o gfg wifemem
fomfor 1 @R & W R1 (T) Gl sl @ gl U uiued et got @ erfafes= g 2|

e &1 Yo el IAR 21 U] THIE 39 YRR o—

0. — Ferepfer st + NHY, + NADPH e, 7R + H,0 + NADP

feereicrg

TESITSE TSTEH Mfverh SeRiSH o 9fd 37cdd Hadl Bl &1 36 Sy
AAERTT 1 SAfemar et 81 Ufer # 7@ et et 8 TR SHeh Tomed

T SIS § TER S Foh| 31 USEH i gRef o fou ufeset § s

SIS ToaTSies Bid 7 5 evgaielifad (Lb) %ed &l I8 Uk Udeh a2
2 foh Tordareiiet sraensti ® 3 qeusia s Bt €, el Aredfora fwmamia
T BIa1 €, oifeh seer feefietur oF SNM I Sl 8 S § 3R

TG TS 1 G i 21 $WR Ky 70 wefieptor § oo <w@n gmm
for TEATSHE & R FAHIET WYl oF SN AR Sl i SATErE

[vngamﬁv(m] it (NI{;%.
Ljfi@? é@fg@<w

+2 H +2 H
(mﬁﬁﬁm) -
{{ﬁ' N, 3707 ‘& Eler-
A g
for 125 ARG T Sferivae TSEE wivced €1 9 Aeeie feediehtor ol stempe §

A S ® S aHeed Aeeed T (N,) i ST (NH,) § Sk 2
ST SUIT=TA BT ST 370t T 37 1geis o ATkl ol A0 HLar 21
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Bt ¥ (TH NH, 3] 3 8ATP) | 39 Soil 1 MY Al Hiferht oh sferdt
vaE ¥ B 2l

st fata

I SRS pH T WML o a8 STHIIH SEH 1 (807 Sl 8
Safh AR TR AZEE H e SHIEH T f IR T Hhd €,
Afers STIfEE e eyl & fore fawred e @ faes w0 398 TR T8
7 O §) oTeT, 3w ¥ o 39 we wedfua SmifEm oTEe (NH,') 1 fR
TR O URdl | 7 Tl o WY oT ¥ SUAN Bl €1 THek e <1 ge
fepame &
(i) AT THHIRIOT— 36 Ufhal H STHIMAT Fieicee 37l b 1
fopel ik Topfie 3T s € S fR e weier ® e e
TIETHE

Ol HIFeeRe A + NH: + NADPH ———— T +H,0 + NADP

(ii) UR THFA 97 fauer THiAE— 98 STl 3T § STl 99g &1 &iel
T o HIS THE H TIFIRU I 1 Tl 3Tl HEA STHA T
7 o8 oMl 9 (NH,) T[T & 8 iR g ST ot
frmfor fomer wiiMe g BT B STEURHE USEA 3H @@ S 9l
foransti 1 saf@ + 2

H H
| |
Rl—lc—coo + Rz—ﬁ:—coo = Rl—(”J—COO + Rg—clz—coo
NH; o O NH;
ST =TT ST GUTESh

e ¥ TERH Td TRl < ofd ger emRe WY W ® S WeE W
T AT §1 A S ST el hHYl: UARIeh ST SR ToRfien st
¥ yAF oh WY Al UUE ok Sied U oFd Bl 3@ Uik H Ime
TR SN NH, o © fawenfad e S 81wy ®; dfF oA o
Y S TESSH YA W1 B 3Td: 3 <% angentst g W o 3 A o
ARG Y U S &) 59 @y & F9 dh (S GEe) R iR
TSI YaTg oh T feeR Ao i gRE¥ (Ureides) o &9 H 99 It
1 o ARl § off FEA FT eTUa AReSE T STUM A g 7

9T

UISY YT STHTE R q0 o1, St AR G W Y@ F@ 21 U FE GHR & @i el b
AN HG 2| Uil 1 3ok g STanifyd 9t YR o @S acdl w1 sifrardar wel et
21 36 q% @S MY 105 Y Afereh dodl W W 21 ol UIKHl 1 WIERU g T IReE & fog
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Al o e B §1 stfus A ¥ e 9 Jequie den w9 AE § At 9
geH ieh qedl A1 Yo Uiueh sheelid 21 A qed Wi hiaesee, 9@, Jfesh el o e
Heeer Bid & SR a1 fafay sura=eh ufwaet § 9w o 21 3 9 fe we st aeat
T 9 T A& YR B Thd ¢ STuarad S Aol § sliis, Sehiig, saeg
gfg, st wifrent faweH et g &) uew 57 @il w1 9fwa ud ffepa sy fafy
SN TEUT id &1 ¥ T Sashl G Wil UiEed o @il Wil o fafe= i o 98y S €

qrEers Sitaq o e o faw s1fa sifard 81 dielf ardreReia AgeisH &1 S9a g
T FX U F| AR S URY GEAA: W F WIS AIER N, S STt w9 | 95a
Y 2| A e & fou vfwsmel sToEEd SR THN(ATP) &% &9 § el i
rfraeiar gl 21 Ao feeriienor gemstial gerd: Tgsifas 9 el 1 Goned feseifem
St R Sfew N, e 4 ger g fam 2, sitedse o gfq s godt e ?
ATeRT WfRaTG STt aeerl | el €1 Solt (ATP) shi tfamelar sl emgfd droes hifyremreii
o SfeRd oA et 1 Ageie feerfienor & g ffHa et el o W il wqe
% w9 § FHfaR 8 S 2

A

1. ‘9 o Soshfaar & fau sufterd 9ft qef &1 eifardar 78 & feooft &
2. Segadd § @il Wver 2 1erad | Sel 3R e el bt Ygdl S o 22

3. ISR o WY S i ged Uik, Ged dieh, fedshil dives, efe e iR arferd
el

4. diel 9 9 HH G STl o eor €| 39 afvfq Y 3R @i i w9 e
eI S|

5. TR U& U § Ush § SIS acdl 1 FH & AGU Y B W© ¢ a TR dR W S
4 v w4 fF emqafa @fts o S 9 27

6. Fo T el & srqaier <err Ged gt Faed 9§ 4 Ue1 g1 € S B 3T
Y gftgea 31 H?

7. e & g1 @IS 1 ST S B 272

8. ESifeRd o NI SR Ao o feerfienu o fou = vt & qen No-feerfian
o TRl o TRt B2

9. Te UforeRt o M0 B - W =0T AR §2

10. fr=Aifera oMl | 9 T 27 SR o a1 3% 9l i
() SR T YTl o Terhd 3187 Sl €|
(@) FiYreR § Iufed g @i dad 3Ueh foru sAfyard 21
(1) AZSISH v dcd o ®9 H U H srcafuss = B
(%1) geH drveni w1 Srferdar ffved S oredd € o ©; it 3 agd & gad W
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