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12.1

12.2

12.3

12.4

12.5

12.6

11081CH12

TR9 @i
SFfartareit &1
7T fafy
e @fisr aed
F1 fomafary
facta &1

& gafaar & ®9

SIS T

Stta fermma

EIT 12

Qs YT

oft Sl i qAgd FAEvIHarg A T W TH GHM Bl €1 SHh] STuH
Ifs T ufadd % fau geg o] S R FEleEge, WA, 9w T @i
e 1 el B B

I 1A YEAd: TR T U0 1 AR Shfgd ®, fomw ey diet
# dfg e gRad & fog et ael @ wEEEH oh qlehl IR S
Afariar Fuifa ®H 9/ Auss 1 31eNFA Al 39 Aferd dal Hi
aftisht, ST FH W BH G dON R ST syewime fEefafy w5 of
HI HAN TG A IR HEU H Sid Ny, Feerlinr & Hew @R
fpenfafr @ ot star war 2

12,1 UISUl okt GiST STHATEAT oh 3T89aT ol fafd

Sferr @ g (1860) Th Yq@ SHA Ugufe] 4 Hdyem g8 wefie fhar f
U 1 G w1 STURetd H, dive faead oF S W SEeeh oTeRel a%h
ST S Hehdl €| WUl 1 ek faerdd o Hiel H SUM %1 IS qeheleh
FA-Had (Hydroponics) @ M ¥ WM Sl 81 SHeh &€ e I-1d
fafer @ o o T ©, TEE Ul & fou @i qiuent i sifera a9
F1 S Goh| SWad geft fafersi oy w1 frend uedt ot g1 fode qe
faere= & s o s ®1 e fafual o gigea 9@ wd uwe @it
sAfardar et 81 F1 39 GHe GHkd & f g fq sfvard = 872
SJEeES TR o Iverd SR i URwl ki el bl ek foeram o
TAME T AR SUH Uk qcd Rl Sl el R wiawenfud fman e qen

2020-21



@t drwor 195

fafq= dEmett ¥ fen T @ @i oo
(Mineral solution) 9w 37, S U9 Jfg o fag
STgE o1l 39 fafy o g sifer a@l &l 9eam
T 3R ST Y B ST @ i @il i T
S Her w1 dehete 1 Hiesdl Si@ fR @, 5 sk o el
WWWW(Lettuce)%Wﬁa? o =
TS B WhCIdTgdsh o] feRa TN ®1 U A S e 29
A € fF uRw @ et gfg & fm v faee gaq
H T AT (aerated) @ Q| AR A T

S BN A R B S HarF deheieh i @l

fa= 12,1 3R 12,2 ® <wifen W R

12.2 fard @fv st o=

g Sufeerd sifueiyr @fiel d wiel @ wei o ST T SN
TAY F Tehd B ALl o ER el % Wi g
105 @S dcl H ° 60 9 eifue @ fafa=
Gl | qre T ®) e del  gentaar fafetEm w5
TIE Tl €, TS Tes o1 qel aw wer Tt
o HHY 3T et qe fediefad e sm W
od &1 il o @i ) = "igar (108g/mL)
off Ta1 T 1 heleh 3T ST € YT T8 Sl
& T o0 weft fafe=r @i o S Al & are S
g, SaEw o fauw SR aff @l qen wiAfmEm
areqe | et % fag siferd 82 7w S freifa
w Wil & fog e ¥ - %

12.2.1 ITfamar et o AUsE

forelt e 1 stferdar o wuEE FreEER @-
(31) T I KT KT T Ihg R S G T forr 122 oot gael @ Oedi Sl O

S b

" e faem /q.q

JMETIE B ANME 39 dal i ureerfa | oIt ST el A AR § W@ 9 2
A ST e T W e i T T G e F w9
ff oo FEi T qm) 33 gL 9N T el § uREEG

(9) @ H @R fafre’ g e ok 21 faerm 7ot % A= W 2 iR
el o1 @ g Ufqeade & §9E el B * -
B =fen ST Wl H, fopwl U qc i pel ok ﬁmﬁ fgg gmﬂ
aﬁﬁgﬁmaﬁrémﬂgﬂﬁmm 3 ForeRT et T AT e e
Gehdl Tl :

(9) T 9RY o SYY=d H Y ®9 H wimferd ;g@@ﬂ%lwmaﬂﬁaﬁw

2l
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Sttar fam

ST AUEE! o YR W hed $9 & dcd Ul &1 gig & SqT=m
o foau faia &9 9 sifad 70 T B Sl SAeETEER WS o SN T E
e S § sier T 2l
(i) g8 9wk (i) g&A TR
W‘ﬁ'ﬂiﬁ e I I HEMIA: 99 o Yok qeed w1 9 10 fh
/At 1 Hrgar 9 forme 2 =ifew) 3| 9oit § o1 ol dcd 8- e,
gIZSISH, oIS, BIEhE  Ho®, TfaEH, shfeqad IR H=fagd|
¥ HEH, TEGSA AT SRS T COy TH HyO ¥ W B & Siafeh
TR G W WS o B9 W et ey S #)
TeH WTeh: Y UTh| STfAl TR dcdl i SATETIAl STd geH T
T Bt & (0.1 fHum/ ofiet Ioh 9R % U A1 SEE HH)| ek Sfaa
dre, TS, dian, Aifersem, e, aRH, st iR e afmfeq €
SRt dfvfd 17 eiferd el o e, &9 auREs qc o 8; S|
o wifeam, fafaei, wece don fafafem 3 =9 9ot o 9 & fou
st B €
sifamed a@il &1 3eh fafay @@l o STYR W ¥M=a: =R S o
dfer < HeRal 21 3 St €
(i) offard ac Sg Sfue & e §, o1d: ISR o ToHH @
(S9 HTeH, HESISE M Casis e R AESN) |
(i) A ae S 9 w5 Sl § Hafud TEEtes AR o Hew §; Sl
quigld (chlorophyll) ® Ty iR Wl o wiehE|
(iit) femd qe S GSEAl il Wimd @ S i € S Mg Tggars
gt el CliEas G ce Casilis Lo lce | rie tor b it = A I Eas ks
T T WiHT HA T A S TSNEH TR HIATUTT hre feerdienton
o atfa eyl §1 zn2 Tehied feemelfera &I fwamia st € qen
Mo B IUA=E b SR 829 i fhaeiiel siar 21 == &1
= 9vit § F9 3R AW Wig Thd 8?2 39 wM o fou, 37 H T
FeTA TR MU Sa @A vl &1 Guevl ifter g
(iv) o AfFard qo SR o Tl fawe @i agerd € defeEm @t
i & Gor IR &< B o Heeyel gfirer 21 ed R § wRifdrent &
i@ fawa ot fuif@ @ 5 @fst o fae & 9 ° iy &1
T A
12.2.2 9&q UG 9gH UiNehl oht JiHehT

e dedl i g TR e €1 o diel sl iy w1 fafee
IuTR Gfmaet § 9 od B 1 Seretoned iR el i qTe, it
Td o WEXO I@ H1 AU, Toleed UReed 9F, %Y %, Ueed o
Geiferd & 3R g Y] qel We TS o &I Heledh &l % wd 2l
HEAH T el o ®9 o A FEEr @
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AEEISH: 30 o i SATaar didi o Heiiferer wen § et 81 SHeh STaio
YEId: NO; o &9 H gl ¢1 oifeh §9 91 NO, 1@l NH. o &9 ¥ off
ot S B gEeR SAfremeddr dielf o @it 9 favivd: fawsdiae Sdel T
Tfeha U= FferRst H Bt €1 Ao WA, faerd o, faerfi
R BHEMA w1 TH &I A 2

TRIEARE: TRl R HIEHRE a1 ¥ WEhe Al ( H,PO; 1@ HPO? )
o ®9 o elitd feman S 1 Te Hifvient feelt, o WdH, weft fererh
el Ud feEiege o fau Wuew @ qun gt wiekREeyH fhaet o
TR TE Tl

T fYTem: weHl gR THeRT ST W 3PF (K) % ®9 § B €l
T Wil & fausaiaes Saehl, fcemet, o, gereisl o sifus @mn sed
Bt B WIfEm HifrRTst oS- dder %1 fule w6 o geEe
eIl 1 WY & qE W Geewur, ©ff oF g 3R 9 g, USTEH aiwe
3R RIferRTetl 1 THI e H A WA H I g 2

hfcoTa: URY hievEd il G @ hfevEm omEAl (ca) ok ®9 H
TN e €| THh! AEvIhal fawsiass qen fadfka gid gy ol
aAfersk Bt B HifTeRT faeeH & IRE wifveer fafd o Gyormor § of gEeR
STE Bl @ favie ®9 @ wen wefewt W chfovam Use & ®9 Wl SUH!
Afarfar Tageh o i & SR ot B ®1 ge QO e ¥ weht
S ®1 T iR fafeerl w1 g fheed o witer g 21 T 9w
'{cuw%ﬁ aferd a1 € a1 U= Al & 0 § Hewqul i o
dl Tl

Triforem: o7 ud g fgarst HEE (Mg2t) A o &9 6 e
BT ¢| I8 TRN-GISHUl qe e fRar o USTEH! ol GfRAdl U hidl
2 d SITAT qe SNTAT oF GYOmol | i IMHeA el &1 Mg FAriihel oh

T GEAl 1 HHeH 7 3N Y| % STHR hl a9 W | HWEEE B

TieTeh: TIRY T 1 Gohe (SOZ) o &9 H ol 71 98 FIEH (Cysteine)
g AR (Methionine) & ST 3Tl § U@ ST © Ao 3
ol (aref, SEdH, HICSER T) To S w1 9e1 o 2

HIET: IR Wiel & % MEA (Fe™) o ®4 H ol | Uei i gEeh!
sAfarda fordt o7 gewmiten do i orden sifuss wen | Bl ?1 U
ST AU TIZSh| ¥ WIS 1 9T B S foh Soiei o TR o
HeA™ TEdl &1 TR SR TGl o HHT Fe?* U Fe* o &9 H forqdid
SRR BIdT B1 T8 helsl USTEH ! Giehd Y 2al ¢ 3R uufefa o
fofor o fera erfemd e 2

TS 98 W9 SEA (Mn2t) o ®9 H Sfowiiud fHw S B 9%
YHRTEIATIT, TG ql AZ2SH YIS oF 3Tk USEHl i AlHT T <al
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21 WIS 1 @ 1 ThI-HIAT0l o SR Sl o st i foafed ¢
TR 1 SeAfSId BT B

fsier: ey i &1, f5iw (zn2) 39 & &9 ¥ o &1 98 fafay oemHl
1 fogiod: wralediord &1 9fFa & 2| TOH! SIaridr SifeaT ey
A off Bt 2

qlaT: T8 HUF EH (Cu>) & &9 H (iiod gl g1 I8 IR & GHu
SUTeE o fau et g ?1 oie 1 we 98 ot ieie wfdfwer 9 2
faew GomgHl % WY Herw war € den @ o faufE fGw # cur ¥ cu
¥ efidigd ear 2

SRE: 98 BOY Ul B,0Z oAl % &Y H Sr@wifyd BT ¥l THH!
SAETIAT Ca? @1 UEUT AT IUANT i, foreet i wEAeiad o WA g0
HIfSTeRT <reffRTor, HIfTRT faie T FreleEee & T | gt 2

Tifees: URY W wifdsde TPM (MoOZ )%k &9 H ofd &1 Ig EdieH
ST o ek USTEH!, S foh TEaiieHE X TEee fegwy qur &F
TSTEH] T SEH B

FARA: 30 FANES TRA (C1)% &9 H femifa fwan s 21 aefvrm
(K*) T8 Hifeam (Na*) o A1 e a8 wiferentet ¥ faera ot qigar aen
T he Gqer o FufTor e o erar 98 id 81 78 FehIe-G3euol
T 3o o forged o fou sifverd 8, foad stfedis w1 frerma 2 21

12.2.3 AT dell hi STUATEAT oh AT

AR Tee w1 Hiftqa AYfd e W uRd & gy s et ¢l et
el w1 g Wigdl (e % N W URd w1 gig 3ees Bl €, o8 shifds
Hisdl el gl SHCT ohifder |igal o %8 gH W qel (9= 8 Sl 2l
T dcd k1 Ul | U A stfues oy SR SR iR it
B B, o7d: S dcd k1w F UKW B FP HNHE a5 A &l A
STRTNHTA S el shi qATaal i 9iid € T eroafeqar deiell weror
Fed B ATl &0, qedl o SFATER f=-f9=1 g € SR Wi o 9 e
F1 Yl T R T o fagm @ 9§ AR Fw FwH oo W® A A
UIRY 1 §og Bl Sl 21 UKl o W S STIETdl o @ieio] <9I €, SeRd qiedl
&1 Tiaeierar W off fasRk *d €1 R W e 9 Aiwaa 9 it wd
& qen v foemrasiiel Sl o faffaa g €, ool srqafaar & @
Fash! H TEed Wehe B T

IR o foU e, WReREE R AW Suaiedr o e
Teyem Sdam ufeal o wehe Bid 1 qu ufEl o T St ettt W A q
e ¢, faafea gt 2 ufval o Tifasiier femean san €1 St dea srfaeiiel
T SR gawk I W A i A T, @ et qeon ¢ ufaat
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T Yehe B &1 ST o TAU T hioSraH hiRTeh] 1 GEIcHe IhTS
G € 37d: A SMEM ¥ wOE@id Tl e 2l

Uil o @S 990 T 98 Ued i iR SuM foee & few stevas
e Heeyul B Wel R 9T WM ATl STYErd @erll o e i,
ThIE, 3Taeg KT iy, AU Uil @ el w1 we SR IR
fauST 1 TR MR 3 €1 Ul oF SRR o g W e ST
FARITEH HEeTd 81 3 &8I0 N, K, Mg, S, Fe, Mn, Zn 31X Mo ! &l & 8
£l Ca, Mg, Cu 3R K &1 %8l ¥ FhifGd o1 Sl a1 g4 &9 9 ufal i
g it &1 N, K, S T Mo &1 ST{ufeefd o1 ek 7 T oh R0 ikl
1 fI9SH T S 21 B a9 5 N, S, TS Mo 1 WAl HH H ok
HROT g | 30 B 2

SWie foeRor ¥ o9 2@ Ghd B T frd a #i erEtwa 9 e
AU YR BId Bl N Tg LU T A1 fafer= dedl b1 AuEiEar 9 8 Ghd
2| o7d: YuaTe dcd 1 YgHEA o forw WY ok fafe= 9rl ¥ wehe B A
AT T AT HIT Tl © 3R SUCTed qel WA dlfeieh] ¥ qerl il
Bt 81 B9 39 9 9 ot SfenTd W e fh THE i wH BN W
fi=-farm e, fg=r wfafean 29 2

12.2.4 GgH UINehl ohi TS

geH divehl 1 eifferar <[ AT | et @, offed weel e @ of
YT o 0T AR T gy AT S Bt &1 S VA |, Wit
o Thivl afER o & FIE q TR e 71 fRdt @ oA 1 ae
gl S Skl o YR WR W 10 Fia9rd 1 HH R, I eqfaw A7 T )
TG TE i Hifdeh Gisdl (Critical Concentration) fafy= ﬁ&ﬂﬂm qcdl o
e fo=1 et @1 efevar o el i Tew YR et @1 STenT- 3T
URd o del 1 enfaual R U= e B %€ 9N feEdl ww ad
Aferehdl I q o TR 1 Feeg HL 81 S0 ok fory, A
el o q&T et - SR Hedl w1 affadia, S o aenfifes e gr
ot wdl B TE S e B T ot wd BfvEm o Wiy e
Fafeur qen HEYEE oF WY e W e o forg wiaEifin s
TS wweis o Shfowrem TR ) ot aifd e 81 safere S Bt
FfereRdl 9 oite, TIRET ST shfewram =1 = i 8 STl ©1 31d: S &0 g4
TS 1 HH W Ydld B0 ®, 9 ord | die, YEREE SR hfewrm Wi
FH 9 B T T UE M THEE, SEE @ A9es fhEa-TeT | s
fau oo RS 8 Hhd 82

12.3 dwl ok JAGINUUT skt Terarfaty

Qe G qeall oF TSIyl i foran fafy o1 eTeaee Te IRk, Sdeh] qel
W o T 1 A eI e hid © TR STEil i WikA i 8 q©a
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srereenetl o difed fRa ST Wehdl 1 WUH Sewen W hifvreRte o e
AgaT 9 TE (TOre) | dig fd 9 A &1 Adieu s fafers
ST 1 SHA st H Hifeime w1 eafe we (famare) o e
Mt afg 9§ sfwfew fFY S 7 towme § emEar w1 fafsmw wfa
FHROGAT S Sl oh g et @ S TR i foeelt WEM g € 8N
s B # wE w21 I W famare | sl o e eI
freerre o SUTa=Rlt ST 1 SAfFereddr Bt 81 U8 U 9iend ufwan 21 et
1 T I T RS (Flux) F8d &1 HIfSTehT o 4SS T i ideis
(Influx) 3R aTeX 1 A *1 Afgaie (Bfflux) F8d 21 0 78 11 3
HoE ¥ qgl ® ToF uedl @it ool w1 S{aulEur qen T sy gl
27

12.4 Taer @l R TATACOT

GfSl I SR A1 % o HIEAH 9§ Sl i IRE! Y °oh |y Gdfed
feu 9@ E, S Uy W orsicqsHeRYY g SR fgud &1 SEeW gd o
fagermo @ 7 gen ¢ fF o @i oo o e € uedt o e
THEA® (Radioisotope ) &% gAm 9 +ft 9% g e mn R R et
e IRl W < o wieEw ¥ idfed R S €1 oY S o HWiemd 9 Sl
o a1 W=l e 11 W R geh &

12.5 YaT AfETd ad o WSH o &9 o

sAfuenisr @ffst < fF diel &1 9fg o e & fau sifer 2; 9 weer
o T TS &R0 § el i Sl i SUe Bid &1 A WiHAT g1 Rl faer
APl 3R STRTelTR 0 ¥ Fo= T B Hfeh 3 T | sufte @fl
¥ W e €, TEfee Uy 9o ® gt fiveht shi @S 9o shel S 2l
g H YRR o U U WA €1 g1 oheel @il € SUetsd el s,
dfeeh g2t Feerdertor &3 oot Siam] iR o= gewd Sftel i off wem
T 21 TE S UNU HIA TS SIS HI gl IUTe HAA § S q
for W & fau R weH Fxd B 9fF @il w5t FH wga w5
IAEHAT bl YHIerd Il §, 3Td: FHiH IR i AEEd I=: Bl 2

12.6 TEEISH ST
12.6.1 FZSIS <Ish

Stifad wifvrl o e, TRgeA a SiiawisH o ifaiea oM JqEaH a
21 eSS THH o, WidH, faeien o, dfg TR, uolefdl wd
agara faafdl &1 goesw B 9o o Sufted @ifird Ao & faw ey
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AIE2eH WIhfae U Hf9 9Rad o

e el W wiaeget wd €, o <
fau fses dives q €1 e |

T ARSI YY) iferasedt gt
ey 9 ﬂ@ ®d %, NEN:HTQFFT
(N,) o T H 9ge 1 G
1 Mg FeerfiertuT sed ¢ ohia
T forsTell = © S TeT et
%GR AEISH i RIS SRS
(NO,, NO,, N,0) | s’ o fag
Folt gret BNt |1 SHEAfTE <@, S

201

H ot S, Smedl 1 e qen fasted
IARA hg i IR0 ATgeSH
SFETES % WA A W 7 e <—@

T IR HTafTeh TSI Bl STHIAT
o UEE SR HEell 21 THH

9 F AU ardigd BT IA: mJ

agHee | ol St §, elfer atfuehisn

1 Tufeer Genreat R R TR foa 123 <9 & AResA Hemi-agHedE, Ta

TEee | age < Sl @ SR SR § e e gan et =
9NH, + 30, — > 2NO; +2H" +2H,0 e ()
9NO; +0, —» 2NO; L. (if)

AT e TESIGEATE SR AESih i i) gRl e ¥ agd
& W B RS AS2idae SEM] i WeE § Agee H oRel fEa S 2
¥ yfaferar ArgSientor seard & (st 12.3) 1 3 EfewET Shem] taremdt
(Chemoautotrophs) B Bl

ey 39 YR TfHa gde 1 SEwwer Y ufa § 9 <7 ®1 ufwdr o
Ig orufad SRR STHIfEl S € S foR oA ofret b1 ST T S
21 ge o Sufterd AEee Wt feagdietor gRI RS | ofqfud @ S @
feTediehtl Ufihal SeimIg Td rEiddierd Siem] §a= #id 2|

12.6.2 Wfaer AESie feertertor

9 H X W H 3Ua B W ol Shad @ § Sid AR ST SN
FT U E| ohelel D & WenliAlcn Sidal Ageet 1 Teediehtor T urdt
&1 Shferd wiforl gro AsgeM w1 et § e Sfaew g
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TeerfiauT FEa@ €| AEeSH TEET S diell AESE USEd /e

TiehfEie § o S g1 ¥ g&H g N,- ferere wean g
N = N Ty

Treere ferReRe gaq g @ad a1 gesiel Siaardd & o @l
gehd B| ST o oIy Toes Sl Aregior fefaeres s gersia g
TSigide (Azotobacter) 3R farsifRierar (Beijerinckia) @i USIEqTIcTad
(Rhodospirilum) e 3 Ty Sial 21 S8k T & e Al eid
Semu] 5% foh THE1T (Anabaena), 7%i# (Nostoc) ¥t Todsl Sfell ATg2ioH
feeriers €
HESrer Sifaer Agere feerdieRtor
TS FEsiia Sifereh AgersH TEediehtol & % YR & G5 9 ¢l 37 96 |
Y@ H (Legume) SHETY] GaY B| YEifergd SHaT] oTH TehHIewhT,
@ite FAleR, Hial HeX, FE, 3TN HeX, drehell U6 FAeR, §H S &l el
o, 38 T &1 HaY oA &1 Ha HHT Gesied SISl i Mal o &9 W el
g1 3 WeRd el W B SUR % B9 W Bl 21 i uRe (S
TeT9) ®1 WSl W FeH Sa FFRA (Frankia) N, feofare wfemi o=
T B TeifaFT SR HfEar I € g § W St €, AR gesie
% ®Y § Saeroig e sl iR i

I § Ted fRE U S o T UiY i Sg @ SErE| Y Sel W
AN AR Afagigal <@ 3 uforehd €1 Afg g 3R e d i fw
g 9T W I et A1 erel I w1 2| Afermetl el i S 8?7 98
1 SR $i ooe ¥ Bl B
Tiferert THwioT
Tiforer ot SStee Tl Y SIE U UEeifegd o URiEeRes qihan oh ol
B 21 UfereRt o o qEA =R 3@ YR g

TgSifadl g eles el o =Rl 3R The 8l W § 9o SUerd S
ot 9 HIeRET ¥ g 9K 21 U IH g S © a1 SeE] gel I W
SHAV X B| Tk Heh(Ad GF U A T W SET] H el o ke
(Cortex) T o Sl €, STl o Uferpt fmior Wiy xd 21 @ Sfary] 9o 9
ol BT imRiell § =t i € = fafuife Treeem et sifvrmet
o fasidientor 1 % #d €1 36 TR Ufeent w1 i e € SR s
T diveh dcd oF MEH USH ok oI el Hed oF S @1 3 s fe
124 H guifER T €

T Ufremetl | ARSI USEH e dRAres e S gt Se THEtn
Heeeh fommea Bid ©1 TEASHE TSEH deF Mo-Fe GeH © S aTderoig
eSS o STHIET | ufedd i AR ol © (fas 12.5)1 I8 AEesH

3
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/0 /L
/0 % _ °
) o/ ©o°e°
““HH"H H‘l“ o
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P WM!”'

(@) T T R FET
fox 12.4 FrEE 9 o Ufent o T (31) TESifaam Sier] gumet ga UH T09) | 39eh T5aleh fawisa
Bl 21 (9) HHHUT ok W% gol I0 | e YA el 21 (W) Febfaa (W) Sferope i sl
HIIHT | o Al 21 ST 58 o 3R ok Sary] 9 ToArel o wuiafd e o 8 iR ofied sidad
TS R IR s g9 ot €1 hifdehet Td afis &1 hifreRisti 1 faureH ud gfy ufeem
fmfor ) 3R o S 21 (]) Geedt Skl o goi Uk gusa TferRT got § stfafes et 2l

frorfietor 1 Yo TR SR 1 SHH GHIO 39 YHER B—

01 — s v + NH, + NADPH — Wﬁﬁ > T2 + H,0 + NADP
TS TSTEH aMfverh SeRiS o 9fd 3cdd Hadt sl &1 36 S
STATeR0T 1 SAferdar gt 21 UfEl § 78 e gl € fF SHeh uSEA
T AT & TR ST Woh| 9 TSer &l §an o fog aforemst § o
SRS sTwTsier BaT & 59 oredrelfad (Lb) %gd 2l 98 Tk U= ded
 for Tdoriiel staensti & 3 gewsia il € ®, el Aeeifery framia
B BT | MG o | o B = R B OO M G o A
TG TSEH 1 Gl id 21 $WR Y T aiepeor § oo <w@n grm
fop AEISHE o gRI S WYO0 & N TS ol hi SATTarEl

LTT T€@<W

( aRE) ﬁmjarrt +2 H +2 H R
wNaml‘&m
A B ke ®
for 125 TR Tk Sarfvas TSTE Hivee €1 9 Teere e e sarget §
U S ® S argHeed Aeee 9 (N,) i e (NH,) § a<ed
ST SUTT=ora Bt STHIAT STret U o1 1g2is I AfiTeh! <1 o e 21
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eIt ¥ (T NH, 3] 3q 8ATP) | 3 Soil i MY At hifdreht oh sAferdt
yoE 9 el B

atEr

AT HEHTE pH W W & 918 SHIfEd e &1 i st 2
ST RIS UEY TS HI TE SEITIH w1 d WO HT Hehd ©,
AAfer ST 3T redl o fou fawred 2 & forees wror 399ty T8
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