Sreurealliiey
GuevHlemev - (pgevmresst(h
Qg n @ -2

urLpre Guwur’ Q&epeler Lflbgenruilen
SigliuenLulled HmssruL g

SERBIE Sirs
Qaoeus LUMLHI® 6ULPEIGLD
SLgfendp Qeueflud L’ L g
(HuenensE jerm)

SewTL_mewd @ LITeuFolFwev

SewTL_mewid 6(H ©lLHEIGMDDLD
SewrL_neow wesflgs FHemenwwmHn Cl&wed

SWOIPKHIL(HIL LITL[I6Y SLP&LD
seoiE Frenev,
Qaerenest - 600 006.




© sOlpBTH 2Ars
s Ly - 2005
SmsHw Lgly - 2007

GWS ameveui HMID FHreordflwm
Dr. A. ;ueLit o= smasdr
Cuprdlflwir LHmID Freureliwd gennsd seaeui
rbledsoant (Seremm &)

QFesTene -

srerdifliuiser

Dr. @287 SouingSlion

wpaiblane sreureilwe eflflejenyuimart
STE HMS5HOQNT (<, eTs6r)
BhHSeD, Qgerener - 600 035.

N.srpgn

WgIsme sreuraded <Aflwir
<78 Geblanels LieTerfl
Ga&TLIbLTS&&D,

Qeaenas - 600 024.

weflesfl P. pregCanednaes
gamens samaento 2 slflenw
rBEITLE < emser Coablarels LicTafl
agsmlCUlamL, Gaatenar - 600 015

odemey :

600 005.

Grevmiliairerit

T.R.A. Gzeu@Loni

srairedlwe Csrejblane eflflejenrwimeri
ST& EMS5HOQT (<, eRTsH6T)

BHSeD, Gaarener - 600 035.

Dr. V. p@msnenssb
sreurelluey @enemriGuipmdfwir
ACGoustenpast sl
Q&etener-600 004.

aurel &0 HeucdmisLd

sraugedwe Csieyblaney ellifleyenguwimert
LOHMID  HIGHMSSENGLEUIT

prenflCofl senifl

Qgatenar-600 004.

urLriser gwmfliy :
uetefldsael Quisssd, SLOHHETEH

SOPBIH Dresans

@uiysssn 60GSM grafled iFfL Ll (HeTeng.




wasea|emy

Brb @Uueurpg ‘2ulflue ssrissdeo’” (Era of the Biology) eurppg
Qarary r&HCombd 2 uli Qsmfoml uelwed’” (Biotechnology), 2 ulr Qewid
CesMuGwe” (Bioinformatics), “o uiir saeflef 7@ (Biochip) “o uiir saiwwrésd”
(Biomineralization), “2 udi cuflGsramsa” (Bioremediation) Gumrerm eurigangser
GTeOCoOMHE@GLD LIPSSLOTET eUTTSemSEaTTS 68l L 6. (peiblememmb @dvavrs wpenpudled Sie
STERTUSDHEGLD, BLD cUTPEMS STHens G FTQFLIg QsTeTeush @b 2 ufflweder Snare
cuemrES) QUMb glenemrins 2 areng). GHIILITS LYW wpenmuiled Hmss DennsaEil L
o ewrajlt QumqpLlaser (Genetically Modified Food). B 2 ewrey upsseupssnisatied
HrlSepw o e Liatrentludl(médlemmen.

sreurellwied whmib elleomdlwed feysamer 2 erer_ddlw 2 uflflweder CamLir@ser,
2 uiflemigefien sienoliL| Hmib GFwdsamers UHHIW LOSTLOTE D SiHlbgId Clsrem
o grenadr @l (h Qwrss Saralled FHE&TO uUTDPsMs Wanew GFbamwliLBhss
2 saydlempen. epsamm wrlwe, o uldr Ceudludwe, mearamuiflue, epasammn G
o ulfwe, 2 ur Geudlw Qurduiuicd womibd 2 uili AsrMam Lelwd Curemm Fname
Siflaflwed urLmigefler gmi oHleflliwe, sraireilwed LHMD efleBSLED TaTDIe oig)
WG SWITEHTE). LIGLD STEUFBIGET, LLEHeNFHET, LITdle flLIBISET DHMILD neuFevEeT pdlwt 2 uldli
cuamasailen LTl ST, SeundenL_Guw o dtar 2 peyser ewadurhseailer oL
<sifleysafedlcrevmoed “shsrew o udiflwe” (Modern Biology) Csrenp srgdwsammaCer
@ena&lLiemeTLD.

o ammenoudled gLt Mlellwed @ Qsrflonlu 2 udflud Gukis
QUITE) GTETLIZISTET 2_6HTEnLD.

Slriorer samed Cgrhasamer GBL(H(He] FeUFID, cTerTarmDD LIL_BISEET elenTeUFILD
STET STeUFeiIc) 6TEITD GLULPSSLOTE cTeiTenTBIGET LOmMGeueT(HLOMETED Sl&EETET BLD SHEHTED
uTPSms Wpanamw sohare 2 uldlfluear aped Sie| srarusDaTar euLdl e near
Sigliuen sreureflwadler (aleomdwaeler) Carur@hsamer Lflbgis Qarareudlead smen
2 _GTGNg) TGN 2_GHTENLOENIL LOTETEU TS (a8 L|iflieneuds Ceuem(HiLb.

“o Wlflwed -sreurellue” ereanm @hs Bl eremapent i &5 FAWITHET F0&S
sjeflgslu’ L ugGarmprid eu@liL] uTLBredlen <jiglitemLufle greugeflweamears Lim
(Plgibs SiaTe eTatleanowTgEe|bd Cgefleursea|b eT(pHlueTemmiaer.

euQeur semaliden (plgellgyd “semodii(” Qemenmssliul (HeTergl. oramme
wramelser Csreys@ snisamar swnm Qauigs Qsrar@pd Gurg gear S igaierer
Caerallgenar L (HILD FTTHH(HESTLOM LPPLILITLSESWLD Seuarddle Cararer Gouemm(Hib.
@bEredler sl LsssHd QaThissiul(HeTer < UTTene HIOSMET eI
LOMGWTEU TEET Lilg-&% GoueuT(hib.

Dr.A. @1 pm = sdr

&S el
urLmred erpgib @ (XI-sreuresiwie)



umr_SSIL 1b
Cuevflenev - (pgeomd yewT(d - Sreureiluied

ur b 1 ueveuenas 2 ullflevrmi &6 eu@Liy 20

euemaLIT(hs6T - @\(GLrTa: LOHMID BHEE CLTTE: euamaLTHISET - LIVeUmSS
FreurLt lfleysefles (aHlwl LiessTs6T eneuravgs - Linsle flwkiser, Lirdlasenr
- dweuBrnensn, LLEHEDESET - Blw&si, LOHDHID SrGuremul_(Hser -
f&eSwn, QLACLrepu_(&er - QpooGrnellfied  LOHMID
B CerTevOILINDSET - & s 6.

ur 2 G 2 ulflwed eusliy 20

Glgev 2 uilflesr glien e - Qe Canun@® - 4CrmrCafGumg s
wonIbd wCasNCwmes Clge (sreur Clge) - afl RewwCentrad) LHMIL
erevsLrnen mievsCewrngdl (TEM & SEM) - yGrnGafGwn whmbd
whGafGwimg & ClFevaaflen HiewT SiemioLiL - ClFevaali - Clgev Feuey (LiEmuil
Gwrenes wrHM yewwiiy) wrdfl Hewwliy - ClFed mesT (2-nliILseT
mrédleflwen, eowl CLranewr_fw, senflamiser, eorCurCembaser) - Clgev
LUGUY, LDUPSL LUGLL WOHNHID G U@L wHnd eunles
(AEETEE I

urw 3 greurl Yo jenwliflwed eu@uy 10

Geufflesr emwLiLid wIHDIHeD Sevor(h), Dewev ySluweumlest emLoLiLiDd
LIHNIHSSEHL - WEhFlaeaflen SembLLD euenase - weoiser, sevflaen
LOHMID ellengseflest enLLiL] LHMID eUEDSSE.

ure 4 wrllweo eu@Liy 10

urguflwb wrHow wpnib Ceumun@ Cam_ur® - Clwevr_eSleor LimgoLflw
Car_un@ser - &CrmbGambaser euflGur impbuflwib - (LpEpeNLUDT 6kIGS
gestemo Qew_ini’ L urgouflwb - enfevCrdenv.

urLd 5 greur eumpeSlwieo eu@Ly 18

Olgev et eumpedlwed OFwevsaflenr 0@ (SgliLen) -
yCrrGrllemnes e LewTysen - sreur eumpelwedeo Biflew ki@ -
2_MlEeh&sILD, Biflest QFsvenasu|Lbd LiITa 560, Faa b LITausv, LSlemmeuiom e,
2 _enafiigzen - 2 L Ljsell (Dgev Biflest 2_stenmibg ouhmev - Bif sL_S5L1LIMS60
upBlw Car_ur@ser - CGeun yuwssw - Brrell Cursg B pelens -

v



BrreluiGuns@ eigsens LunHa@b arreaflsst - Genesgienet Sinbs
ep(euges Cawewenn Gur_rfluwb uefl Carur@®) Qemevsgienen
Busssmnsgl urSHe@w srafleaer - seflo 2om” L id - seflwrisefler
GFweoLIm(hseT - Qestniuwieniowm GILI(H LOHMILD HIETT2ETL L pLPEVBISET - S6vflLo
2e1” I LUPHDOISHGHeDD SMGMs6T - QL LCLwies @Mss Car_unser -
seorolunmLseafles @LLCLWTEFS - enpBL_To6 euatiflens IHMLD LOHMILD
2 Wflw enpLlrmenr Heneol LSS0 &(HLLOMSHL LILBISEHL 68T
eNlens@S60.

umrLib 6 QerlCumes 2 ulflwed eu@Liy 30

I ACuraGurngafle @erl Cumss wmsst - Syl

@eriCumEsh (Qunsmsiurer LHNID CEFWNEMSIITET (PHMSET) — El6vor

sreur @erlitLm&sn — ursdlerl CUmSsD — LETHSE CaT&Hms nlmes6T

- ouevor omId  Guetr  GaLiLGLTomu(hisaflsr  ausTi&d), @I emL&

SHeUNISN, @\(melsHme smallsr aeariddl, umtsSGarmblasflflav wmmib

urisEHCearraridl — aflens Wmarss6 — allmgullsr uTshissT — allms

(PEDETSHS6T QUMSHET — 2 SITSHID (LPSISOLOILMISEILD.

urL 7 &OMIF @Lpeo 2 ullflwed eu@Liy 20

2 WflemisEpn Seupmles G Hemeoujd srrewilasst apmi, Bi, wevor,

Geuliud, geofl O 2 Wfllemast - B eumTpSsTaUTRIGET 6UMET

HlevGsTeurmigsT LHNID SjeuHNeL STestTILI(HID &6 SieMLD6a|SH6T - QUINEns

euemmIseT LwesrLn(p HnIb seuprer LweTUr( B Hésed wenw Henr

Callgg60 G WL sld — Sreur aufipemm auaTiES @UUIRIEG (LPmMEETHLD

66T S5 (6THLD.

un_ib 8 Qeipenn auGLILsen LUy 30

1. Spsan HTeauyhisefe HasewlTly HiemL biseflsn 2 saillumey
SLTTWHSGH LUTHHEISHET GYdHEIu L UL bisenhL e uHGar’ 1g.6v
G & Ha|D.

1.1 svenuGrmensym

1.2 Dwyssr

1.3 Mgerowmr

1.4 QmsoliGrmedlilei

1.5 ovasen



2.1
2.2
23

3.1
3.2

4.1
4.2

5.1

52

53

6.1
6.2

SpEEHTL STaT OFUVHM6T Y FTW|LD.
Qamsmu gMmE : FlrCmmsuie UTTHE UTShISmeT @n&HaeaL.
smamL ifleveor @lemevenil EistarCemTTSHEND LTTSHGE LTSHBISEMET (&MSSa|LD.
Qeuismu Gour misfleni B&&E sl LT @lenpsemar UTTSS LITShIsemsT
GMSSaUD, LILBIGMET 6UDTILIELD.
saorh wHMd Carrsefler WTHNIMHEHMET LITI b &6
GDSSUILL L LILBI&GEHL 6T LITTHSaLb.
ool Geuflsr LTOHMIBHSST : (eTermel, Garl, F—em
SoT0We CaurgsT @ QrFLrsHHear SThiG CourgsT
souur 15U 60 eTmid Geuraeir
SOy SH6UTlg6lT LTHMIHSSET 1 2 (HemeT, @lene], Gloumism, SliphiE
weu : gemioliy, £.CarGahm, wWeUT aIMIULID WDMID LGT
oumuICium(g)
smamLilensen
L
auripailwiey LfGaFmTsemenmaer
BrrelliGurs e
9. Brmelll GCuTsSlsr @\wallene
3l ETETRISIET CoGUITL GLTI LT
g6unl, (b LITa|56
3} G LT — Caiie| Oesgis Smsr Gamsmor_ sameal 2 LGILTEISS D
3l 2 (HEWeTS SPmiE Iy evGLmELI LT
Gour 9p&sh : @melsHme srarmisefle Carr 9 wWwsssHms ufGeTsmeor
eypeuld GEllpsmms ST a.
AMeNG (LPEHG6ITdF 60
SOTEL (LPEMETSS60
SemrGLe (emarSHse (LmsmreursGsr CFiipsnm Gsiliea|n)
BTouTpd HTaUIBISET OHNID W6 Blevd HTauHIS6T
SPESETTL. STOUTHISEET QY TTLIA|LD.
3. Breurpssreurmssr : smaml iflsbsor /suredlsrobiflium, esGamiflesflum, Werigwim
9l uUMETEVSSTOITRIGST © QUUETAILIT, WU Smessuel,
w. oy 6mieGamyin, g Geom, Hifliid

Vi



CUmTmHeTL &S

V. sreur eumpeiiwied 289-313
1. Qe aurpaflie Sjevars Clawueu(Hse 289
1. yCrr_Grmllerraslen LiswL|seT 290

1.y, Bflerr QgmLienL_emio 293

1.0 2 ar@ler(Hliyb @ iuwirdsuyn 293

1./ sLgg5SHneybd Biler o crermibe Smenib 303

2. B sLSGISD 303
2. Brmells Gursdler @) pelang Cam_Lim(h 304

2.y, Brrells Gursdlenesr LTd&@LD Sriyewtser 305

2.0) @amasgiamarsate ep(hige HmID Fnsseler dgwaipenn 308

2. @Qe@masgiemeT QUEESMS LTEHSELD Syemtlser 311

3. seafl oerl L 1D 314
3.9 seflmisafle Liewlser 314

3.2, @amlwentowirg CLI(, ePEOSBISEHLD HIGHT PEHBIGHEHLD 316
3.0) saflwhisaiier GlFwuedlwed LirkiE whmiLb

GODUTL g &@TTed FHLIHID ellenereseT 317

3./ @rUiuwrgfluder Carlumbhaer 324
3.2 sanrlibumrmersafler @)L ClLwTES 328
3.261 GnBLTEYGT QUETTESIENS LDTMHMLD 331

4. FTAUT SIENFESET 339
4. 9. el smrueange)] 342
4oy gafl&smiumsa] 343
48). alepli] enga|ser 345
VL geariGumss = udlflwed 349 - 401
1. <epdlGumenGurbsatien G eariClLihEsLd 349
1. o2l aflCumesd 349

1. < mErCumssD 357



2. uredleriCum&sDd 360

2.9 waTHsE Corsms 360

2. 9. e wHmd Quetr Cal Hsafler euertss 371

2.6). QrlenL& &(He|migeD 380

2. rr. @mellsdleney s(mellen euemTEsl 384

2. 2. smeynrs CasmHomb LHMILD S(HeYDTE SeTTSe 386

2.oar. llenG(LPEETHSHE 388

2.e1. 2 glTge0, epliLenL e 396

VII. guilae 2 uflflwe 402-455

1. e lflemmiisEnid eumler GLpblenau b 402
2. Breurp sreurmiser, @enLBlane) STeuFmISETOHMILD

QUMETEIVS &TeUTHISeET 413

3. @WMHens GUETBIGET 426

4. @GP WaTL_eLDd 438

sreur aufl(penm eeTTES QUIRIE (PODSEHD eUan&SH@EHD 452

LUTTenel HIeL&6T 456



V. sreur eurpellwed

1. Qz6v aumpalwed jevaTs ClFWEILI(HS6D

2 ulfleniisen QlFevs6T sTaTlILI(HID jenIoLiL WHMID CIFUIED B|60EGSHETT6L
Spevienel.  @albleur@d  GEooend U 2 Wi PESImMISEETL|LD
Bl 6T MILIL|SHeneTu| D ClSTevTL_gl. HIGHTERIMILIL|SHET Feuaumed @LUUL(H
@nllunen uenflaafled FHLBS TN SEMILIL|SHeTTEGLD.

gesflunen gemwliurs Hlern GFwelwe uenflaemer Qawiujbd Hmew
QuOB(BLILSTE, HTeuy ClF6Lemev UTPEILIE) {60 6T SEMLPEHSEVNLD.

Oeevageur eteotLg Sreur OGlFevelled 2 ater 2 Wlrpm Geueflliym
UMTUNISGD HOSETGWL. G FTeul CFONSHE eUIa|D, allgeallphd
Sefladlmg. B BewYasHEL g 2 amblar®sasl LMeusHEGWD Ceousvrigu
LUTengenwl 2 65TL_&5186 Qlar(H&@LD.

Qeevaeauens BOS5H OFoLLOD evevg Llemmevdmr  LIL 60D
srewtLuOHDS. & SMrsL_58 Feuaunsa|b, Csia| CFas5s FealansHa|b
Qewerul B 2 ulily 2 MEhaged wHMID Falapd LTS epeod Henr
2 61Oen(H&S 2 GeayLb.

2 Wiflesr Quendla IgliewLwrss smasluuBb HCrrl CLrerresdleo
Qeevedlenr LLGoum eumpellwed wvenflaefles LBGaDHEWL uLGHseTren
eng_GLmlemman, Hlujsefluev woHmb ClFed HITTERMILILISHET SjL_RBIG)L.

YCrmGLmllenmend e16d1LIg) (1 Fnlpwwmo@b. LGy GLmlertnrgnd 90%
ruEhss seprliunemtdluw Brmed oyeng.

sreuy Ogevaefler 2 srer Ggefleunen euns@Ceouned Glaed FrHBlenens
Qanewr_gl. Glaevedlen seua,® UTeUmMS SO LUOSIHID eNLLILTS
Qeweou®&mg.

Olzev mIeTTTEMILILSaTE Wlaa b (WeHHWD eumiihgg LsnisHaflsan oELwb.
8al sreur Geevsefled L (HIb srewTliL@bL 2 NIt g Ew. efleCaisams

289



st (Wwaflwwner uenfluled FEUBSHeTDE). Lyblulled 2 eten 2 ewTelin s
pefleCaisgens Hap&dl epeons o ereng.

seaurél 5560

saundl$z656e0 LBICaNEWL Claed HmewTammiliy enw G r&snesrigflwm
SGW. 2-ewiell CunmLsemer yseflarend e wés Clewg CO,, B wpmid
Sppmened ATP eugefled QeusflCupmidlmg.
Urs& Caisens

LTSBISENET 2_6WIL_THGSNID, eUDDS SL_5FIH560 &l Liewflaennd
eoyGurGembast HMID cTerTGLTLIeTTE suemevudles epeold HewL_GlLmiflestmert.
&SSO

Clged &r5z60 etet1n HlaEdl, Claevedleyr 2 6Tem &TEVMS 2 L VLD 6T65TM
BlessTemmILiSlen epeod BewLQuniSng. @& sreur CFsafled 1n&KyCurGsmd
sTeuTe|ld Semp&sLILIBOE DS

@upenpulles sreur Cleed LGN HIeTEmMILILSSaf6d eurpeliwied
uenflaener @@rESlmentag @ Meowpwnn aurpelued esns Sapdns.

1.8 4CrrlCLmierresSHletr LicvorLis6m

Freurblaevedes 2 wlmsten LGHwns 2 _earen LGrm_GLmlenrgd mresis
unsmisenens OarenrL_gl. (1) englGLmllemngb (2) eurs@Geureosst (3) Liev
2 ul@meTen 2 emEBMILILISSET WHMID (4) Hlujseflwer.

Berd Geevaefler, Lo ABlw eursGCeounevaer emgl_CLrlieTresSled
Myells asremliL@b. yevmed (PHihs CFeedled @ Cluflu aund@Gaursd
Qaevedlenr emwwsSHler sremTliL®L. Qenens anM enel_GLrlemran 6
Quevedw Qeuafliiym H&&ETES SrewTLILI(HID.
yGrm_ GLmlerresSer QuiHIwed LiessTLyS6T

yCrrlCLrmlemmesdless @Quplilwed ueTysener elenss LeCoumy

Car_un@ssn (e emeudsLiuL_(Demenest.

290



(1) opevalCGureori pewr Camumr®

YL afledl steorp inflehiT 1882 oy evur(n QaCam_Limiqene (et eneuSST.
@sen Ly YCrm_ CLmfemnsd meovm 6ve0g yevelCuimeoni ewmioliy
QanesstL, Lt eerfl 2ar(BHaD FevTenOWENL W euPEILPLILITEST HeOTSHL Hreuls
QUG LD.
(2) &sapwgzsrenw Carur®m.

afleogeir eipasit (1894) steorieur, HGrM_CLmlemmesens, @ L6 Hleneos
Q&I Fn DSOS TGLILITSS SH(hHSlesi.

B@&Gar_unliged 2 ateng CGumred yCrrlCLmlennen ganpwrisefles
v semer CluDHMBLILSTE @& DMIS ClSMeTeTLILIL L (6mDNg: 2 676N
SESTENLOSHET
(1) &apwEAsTEGLULY

HCrrCLnmemred , sefllwlQurmLset sarng 2 eten Bi Glamesor
Blensvenwiu|id, Lrshlenevenuwiwind Glanupliy Hlensvenwiu|n Glarewmr L Hleneo
2 LW Falpind Cgm@LLnE@LD.
(2) ‘emed’ 9560 WHMID ‘G126’ 4560

HCrm_CLmYemmed ClumbUTeD “&rev” stestenibd jemy Slyeu Hlemeoudeo
2_enteng). flev FwWRIS{EL DM Sigevond] Claged sTemenid ieny S Hlenevenw
3|6mL_uyLb.

&6 560
(3) JQnereflwerr emaay

HCrm_GLmYemne gaenaet swwnm Corgevaemeo b e @GNS E LNISHE
sestenwwjenL_w GOILUMD (random) enFea senen Clanewriq (ha@Ew. Seuels
Ilm&a|s6m LNGrereflwer emaa ger cTesTLILI(HILD.

(4) germev eflememey

eefllbLwbreg) snpwsdled 2 6rem gseamsamed SsngsalL@Bb Blepas
perLred eflemerey steorliL(HI. Qg YCrm_GLmllemmesSen srewriL@GSng.

291



(5) meTasEL([HSD

Fn DG G HETHET FNSMTET UIGHTeMTTE0 6ulgsL L LiLi(Heudlevened. Blevst
QUIGHLIGH6T S|6060G] [HIETITHIENET 61l SHL_1g.H6T ELPEVLD eulqsHL L LI Li(D&lestmeut.
(6) BlerermHmed PuwieoLiser

FnLDIDSFIHETHET SMVSHIHID 53 6T Fememiis Ol TevuTiq (H&ELWD
(7) Sloersed 060G HL1qWTSHE0

FnLDIDSGIHETHET Frge Wler semwenw Qs@Gn GCurg emel eTDIsS
Sresr @ Sjerelled Hlaflsdlerper. Qoened seseww Hfha LighHs
@ Hlepes. ysteug yCrrGCLmlemnen ogenr 2 uliss Hemevenw
Busédleng).

@uuestyser LG CLmlemnesens @ 2 ullHeter QLUMBeT 6T6TLINSS
a1 &lenpevt. e1es1Cou Bg) 2 ullfleir ueoy syemrb e1681M) ClFTvELILGS D).
YCrr_CLmienresHleir Coudlls LisvorLS6i

HCrmCLmllemmesSled 90% Bir 2_6eng). g (PSEW Gnpis jenLow|Lb.
2_euielummefled Liev &l LHMID SHevflLICLINEHL 6T 2_6TeTesr. L|TSRIS6T HNILD
W  ewpLlrxmen Garewi. Gur@mLsear sflb QurmLsefled oL_mi@Lb.
Qarupliysst wHMID eressTblemtiiget Cunem Sreurisst SAlgere) o erereur.
Qus&esflAwib, Qum’Lrflwib, Cemgwid, sreodlwb Gy Cunen sesflomiserflesr
GCemmenr&6T, F0HLCUL (BT  LOHMID  SoLmaVGLUL GeT  Glamevor
amGurenanL Crl(HseEpd sresrliubdlemmesr.

2 flemsepsE Ceaetiqw  emess  Coudlsammiseearun
Qupiimlugre yGrmlCLmlermed 2 uwifler Qupilw wHmw CaHw
SlgliLienLwing smHSLILGS DG .

292



1.9 Bflesr Qm_iiLenL6emio

2 ulflehisEns@ aumpeungnrwns LweTUu@Wb We WasHlwwres Glummsr
Brre 2 etengl. 2 ulflesr Qupllu womib Caudw Sliuenwns 2 srer
yGrm_CLmlemmegdled 90% Bir 2_emeng. oyaGeu B 4Grm_CLmSemnab erestenid
Fm PSS LTajens 2oL s Slapdng. Bl e ApliLimen LewTy a6
snesliL(&lenmert. sterGeu 2 uldflenr LLGoumy Lenllasaflen HemwLULDHE DD
oor1_gwors Bi Geu@ eaflldled Qeweou@Ang. CrmCLrfetresdeo Bi
srewTLLu@eugne @GUoHleneoulled @mubg CurmpLlsamer 2 616mMHSS60,
2 amolen(&sLLL L CunpLgem Qs ensdlenLGuiujb ClFsaisE 2 smGarub
sL5560, WesHwwrer Geud elemenajsemer QewLBletm BLSSS60,
2 mililseflest euigeud wHMID enwlillensst HPIWTDED HMS5H SeUDEDMD Heveo
wenpuiled QeweouL CFlze yHlw L Bestemwaemet Benrd Claresur(Hsmen
asrresmsdlenned LGrr GLriemmen Qumndlng. o566 Beor Qusasblaig
yCrr_GLmlemmeseng sl iqunas Qe 6hss siresfluns QbSO g
Bmnidlulled @oLiewu Cril&olawub serrug Ggefleundms.

Freurmiseetl QurnsSseauenruled pefllEGaisamasans Bi o stblar(hLiy
etetTLgl @@ s WaHwwrer Qewen@n. 9 aGeu sreuy ClaeeSen Hifles
QariyenLenw geflé Apliy eumlnbg Ogevelen Frmes QFweoTHDSS &S
SlgLILIeDL BEOL(LpenDWTs: SapSmg.

e LA Freur Clgev, Clgev seur, emwWGHe0 Bif ClanewT ClF6d FTHMTEL
Blrow e Quflw eurs@Gaured, LHMID ensl_CLmietnand CsnemTLgi. b
sreur Ggeo Bir QuwiIEfsE 2 L u@ssuu®@b Curg LCoumy snyeniaer
QewedL gy TblSE BmiSluier eneu Bir e srermihg Smeir sTestn GlFew FTHledT
uentllenen HliewrulsSlespen. Bi 2 erenting SHpen eresTLg Cl&F6sEHE S
2 _emGemuyd CeueflCuwiwyd Bflerr Quuirsflenwsd s PULGSSIS DG

1.8 2 ereler(Hyw @ LeuwrESluyb

Biflebr 2_sTQer(HILI

Ceungaflen epeod B 2 emGler(Ly BewL_Qumdpg. Ceunseflesr B
2 emolen(hliy L@ Ceulr Biesflulled @@HB& 20 - 200 1015 eueny 2_6eng). QsNE
Cairsgnel u@dH eerm CuwT. Bi 2 emCler(G L6 g LliLienL Je0@Ga e
Geuiggnedserm@id.

Ceuniggnell etestgy) GClgevaeui HMID LSlemTevOT LIL 6055160 @GLPLILL (B
yCrr_GLmlenmsd Qarewwi. menm Glgeeonsy oo @mi Gumem

293



euenflun@u. Geursgreflullest enal_ CLmliLemmesSler Oasvann Glamemt Quflw
oW s GCaured srewiLGS D).

sreurmigefled Bi 2 e1olen(LY e earafisgeo, UTase, Faap® UTaIOD
S eenm) Hlapedlaseaflen mraamnng Gsweone flawpdng.

Caufled Bir Qzeoeyd LITEMS

LDETTSIH6NHEHSHE DewL_Cuw henm Clasveoned e Coauignelaer gener
Qeusfla@et B 196 CQanesrgBa@b. gener Cleausflaafley (Porespaces) Bif HMID
sefllbmser srhg wewT smrseons stewiLiuderper. Qns B
Cauiggneluilesr Oeevseur g o emafiliumed mISSLULE i SHem6w
pewestwFolFwin . Coufled 2 emer 2 WHenLw Cesvsst Gunolsrewr@® Bi
2 eMoler(h&s B3l e Bi Cge aufluns Cgweu@b. Coaursgned euflwns Bi
eoyGanoLmblev LGHenw SemLhg HBS(BHHS Ynewfl ClFevasT auflwins 2155
Garedleo LGrrlCGLremsed (pewmens@ edlfled emwrgs Gasamen
SemL_Slermg). Westert Quflengsdlafles 2 _smem LnpretensLn ClFeoseT eudlwins
4Gl CLremgengens enL_Seng.

Biflewr Lnen s o o
LD6TST &6 rGanlmblen 2155660 Qulﬂ7eé»éﬂei1

ussaurL_(@H  Slensule / Gouit

Bmiusne Qsne Bl s \
usseur(H SL-53I560 /

eTenm LW, HENSHMS

SOLhG 2 L 6o Brresg

Guwev Crreadlw SHengudled

gl  CgnELllnEw

S wm o o®Boa

O e s Ep & G b

sL55LLB DS P5DG et
sr@pomd  6T6dTm) GlLIWI.

afldlssd LG GLrengeold
uLb 5.1 Gaufled i Qesogid LTeng
2_emefiTSg5e60

2 Wlgmm QunpL_semmes Canbgl, &b, s, g fwemeal BenyGuim S
aseorliunesenenGur 2_emelen(hsg1s Oaren( 2 Liflesm Hlapsd 2 erefisge
geliu@w. @Fsmaw CurmLaser e erefflurerser (imbibant) eTeoTm)
Sleo&sLL(HILD.

2 _enafiigzeonev, 2 emafiliLngns @0 seorlunas@0n Qen_Guw 2 erefiiy
aflens (imbibitional force) 2_evvTL_nflg). Hreur Clgsvsefled Clgsvaeur 2_erafiliLimesms
Qeweou_ (@), Beor 2 srafiliLgme, LTa e, WHMID Felay® LTaIe epeod Bi
2 aMoleT(N&SLILMUSDE R LTeng SemwssLLBSnS.

294



ueoGeumy sumpelwed Clewevaeafley 2 arafiigge (WesSw LkE euflsSHng.
dDS5HGHTLLISE (Weoas@Gh eomgaser Beor o aeflisgs Oanemn
2 L flesipernt. @sevimev edemswjenn Llemeyndm (pewem Couhd, (LPeH6s G HSSILD
Qeuefl eumSlestment.

LTe|5e0

S, Slreu, eumyiGun@BLasem Glefle e 2 ster PLsdleo Bmbal
Qenley @emmeures QLsHD@ sLs55LuBWL Hapsd Lre|zsed serliL(b.
gwhlemer gHUGL ueDT LITOHD BenL GlLmib. eunsemensSlren L igenwid
Sohane  epDp(peIgd BNIeRTDd UTejeimgwb, GumL rfub
QuinrrisGer Ligsd B Carewr 9ssfle Curliul Lm0 g es Hpibd
LUTeeUenSU|D LITe|auSNISE T(hS53IS sT_(Daerns Ol&Fmeoeveonid. LITe s5edles
Gung) LITaZEL SMLU|D FIHNSHET BT HYTIDLNSEGD. QelaInn HaHLD SiSHeTger
@@ urllenen erdli Glamemend CUTE B LTLILITETS LITE|SH60 enL_U|D
gisansenet shH&Hengl. @5 5O LN DHLGHID H(PSSID LTS SiWSSD
6T60TM)| HEDLPSHSLILIHILD.

QUNTZIQITS LIT6S6D 6T6TLIG 2 WIT LITe|S56 (WSS 2 mL_w LiGSlulled
BmHsl GDaINs Lre|ge (WSS 2 e LuGdlenw Crrsdl menL_Glum)b.
@M Tw senrlurefled yflsul’ s urase HWSsD STeTiLB S TG
serolunmer Cersasliu@n Curg urese HWSSL GODEHDS. HTw
senrluneflen LTe|50 HWSSSHDEGW, ST HMHTFeSle) 2 6TaT LITe|sHe60
AWS55S5DGW0, DevL_Cw 2 6ten Caumur® uresed SwWSs5G»D (DPD)
eTTLILI(HID. S ETTEMIDG HTVSSHE0 LITSH0 (LSS LDDISEHmNEE) LiSleons
Bir 2_eremmig Sper stern ClFTHIRDME epevld Bif LiTeyFeo elensaLILBHS D).

geuay(h LTaIeL

geuat( LITaued sTenTg) Slreumisefled snewTiLOID e AnLiLmeT LTe g6
Bapsflwungw. @m Caun CedlajemLw semrgesst e Caie| sL_5g seueilest
epeod LASSLILL L T6), SenTLiLmesT (pevs snmiser Gledle| @Genmeuns 2 etern
asenrsedled QbHal, CFley SHawns 2 _er senrealsE, Csiey sL_gg Feuelest
auflCw szl iLGSHerpen. BanE Feaan® ureae sem Guwr. @nHspad
Caiey LS8 saue] euflures B Guneusted uraygedle QHmBE
Caumumgl. seuay® LTeusnes Bilss Galey ifsb 2 eten Q60 QmHa)
B epevsammiset, Bilen Qafle) Gemmeuns 2 eten @L_s5 0@ sLSs LM 6US)
eTemm)LD QuemTIWMISSe0ND. ez G Bfle sevfl oy HMed jeve0g) 2 sremming Slmest
aiflsns o aor @SN BHE @mpaner QLsSHe Caie 5Ll seay
aufluns B sL_SsLILI(H6ug) 6Tesayb Gl&FTe0eV6eVNLD.

295



enanuuiLrefls, evapuiCurreafls whmib pCsr_refls senraeser

B senrger A Glarewi Cgn@ly 2 wi Cledle Clarew_grsean B sem
Bt semrged @enmeunen senyolLnmer Clemley Cares_grsea b @ HHal e Caiey
asL_5g| Feusilen epeoid LlflaaLiLILLTev, senraed A senrseo Ba@ enaniiui_refls
elevTa|ld, HenrFey B smrser A &@ eapuCurLrefls stemab oempssLiLi(Hb.
Bnhleneouiled Bii 60608 HEMTLILITES pPEVSHTnMISH6T ElaT 6165 6aml &6m & udl 60
enaniGur_refls B sanyseller @mhbal A semrsas@ Fealand LTaled ppedld
sL5z5Uu@b. @rewi(h smrsaseEnsdlenL_Cuw swhlened anU®BIL eueny Qg
Bapb. Baes e sepTLILITET (PVEIMIGHET Ha[Heudleoamen. QnHleneoudled
BmaenraeseEnd pGarrefls e iLI(BID.

geuay(huralemed Cergener epeold KlemLl5ze0

geuey, (B LITeuenev sterfl o evGLomeCaLi stestiL(BID Sl&lev Ljevted Cangenest
epeoid HlemLil&geond.
2_mHmer&SlpiiE ot evGmavGsTL

BOns Cergemen 2 wWimster emwliled Feuap® UTauemer Heplilss
vwesTL(HSSUILOE DS

2 Ngs o (memend &l e | emdlae
@M UGSH sLeoLwrssiul @

Bnif v Lib

Q4IDLI 1L 1D

SlGLILIN& NS Qsweou(Ib. ; ¢
. . . . . — Seai
2_(hHewemsa Lp i &l 6o1 Cumymw |
GPssILL B Sife sisser | - S
BEDIFE 105515 Ty
FNEHEHENTE HENTF6

QaremeriL(GHmg. sHewraed e

bl  ®m  Gsu@Awre 2 pmesAPnE

I A
@)@55'4'4@&@5] @,‘5,5 L@GU)GTTGS uLib 5.2 2 menersdlprig sy evCGuorevCa
SpmeE Haunbs HnCuopmiiu’ L

g B Careswr S&afled emeussiiLGE DG

srewruenal : SMlg Crr5HNE DG 2 (Hewens Siprifled 2_eTen FTSHEMT HEHTF6D
leuhg B SiewL_hE SiFet WL L (P 2 W(HS D).

e : 2 (HeoensHlipriled 2 eten FissmT HOTFNISGT, Usale®mHs smuw Bi
QesoieugTed WL L b 2 wHSHADGE. PrIEG 2 (Hewens Spmdlen Slasaear Caiey
sL_5g| Fela|sems el (H seuay® LTale Benl _GlLn 2 gea dleTmer saTLIg)
B Cargenen epeud GClgefleundng.

296



NerrevConeneodlen (2 ullfioés(HEsb)

@@ srteurblee emapliui Lrefls smrselled emeussiu@n Curg,
Qeevedled Qmug Bif CeuallGu Ly 2or_sw0rs 2 6TaT HMTFmED jemL_U|Lb.
Bgenned Ceevaaflen elenpliy Gemnhg B Qaribg CeuafllCGumnieugre
4Gy CLmlemmed smmis oy rolleadng). Wetent s@mmidwu LCrm_GLmiermen
2_(HEHET aUIgaILD 2 ML WHS IHID. BSFHemnaw Clge 2 uNins s(HESHD HEOLHS
Qgev etatim  SewpsaLu@Epgs. nhHapsdeE e ulivésmEsD
(Plasmolysis )etesrmy QL.

2 Win&smessSlen gy rbubleneouied HCrm GLmlemnsn GlFsseaieny
LB elevs oy rdlisdng.

Buyseflwiev
By seflweno __Glae
Seum
Buyseflweno
/ _Buseflwen
(AESY
geum
sl GLn
—Tfenn&id
— & CLmlemm&d

Frgnrewt Ol&e0 . . .
% Sy bu SlemmevGorem eodlen

UL 5.3 Glaevedled LIsvGeum) emmevGlomeneodlsiv Hleneoser
ppeuginns 2 uinEsHHESSD L bs OFeme B g @@
emanliGur_refls senrgedler emeussned Bir ClFsvelanier Oaem a6 et
gngnrewt Hlenevenw SeoL_dngl. DanE e ullivssmssn Hmadiigen 960605
eiferrevGuorensoerslen eTesTmy Gl
HermevwrevGorensodleler (p&flSgiaud
1.  QaeveSlesr 2 ufliio Hlemevenw SMMw 2 FeayLb.
2. Qeon&d, Oxeel, samsmiser gdwaihenn USILBSSD,
sermysnlsafley 2 LINHS60 epevld Limsieflur QareveoliLi(hElesrment. Qsn s
2 Wi &(HSSHD SHTTESTIONG 2_6T6NE).

297



3. O&geaealflen seuflen g Spemestujb, Genmevwn LiL oG He0 Caiey
sLgagI5dnmewen Klemplilas LweTLOE DS

ST 198 (WS (Feuan®D LITale i(WPSHLD) (OP)

geuap( UTeUEL PPV @ smrsedled QmBbE  SewrLiLITes
QeaiaflCumiaiens sOLLSNE ComaiiL(BHID (PSS VW Igé SPSSD
sTeTliL(ID. BTeug Feuayd LT Bl Guneims 5OSGW (PSS
SV 19.8 S(PSSLD eTeTLILI(HILD.

eflenpLiy SieSsid (TP)

seuy Glged Kiflev emeusaiL@b Curg g 2 LySng e Clalg5a
NDeug Bevened Clgev rpmled 2 6o erdlibenm Feuay(d LTI 2 6TemTihS
Sesev, B

QFe0enI&@)6m Qs uLb 5.1 ure|ISEWD Feuay® LTeSRISSD Pen_Cu

. X 2 _ener Caumuin(pser
Wlermeuom UL 60560
Q&evareu et Bg LTe|S60 geua,(® LITeL60
B DS s D s 1.\, Slyeu OMID eumuy SEDTLILITEIT PPV S Fon )| SHETT

. . . pevsammiseT Gefley oiflan | Cefley ifls o eren

Bpamned Qged sl | o ganLHdeSnies oo | B sBeaEhs. Geriay
B85 gpu@b ©PDHS UGS ©ODHS LOSES

. . 'é',] . SLSzLIL[0OG0 HL_55L1L([0560

A WSS S NG . . .

SermL . . |2 GsieysLgg seuey Caitey s1L5g! seley
uDhLL (PSS GameuLIGeudlsosmey euflwins

el GlLuwir. B CluniSpg.

S S T oeu g

eTewsTL_mevwrenslen epeod Glgevellen 2 6 Bif L@ Curg, Casvaeaufler g

apu@ID Hleneo BiobD &b (PSS NenmLiL| (PSS st iLi(HID.

s 9pssb : Olgev saufles g gOLGID eIl J(PS5555DE 1dlrms ClFeo

SEUTTESIZ FLOIDMES Jevnev 61T Slemaulled @b N (WS5S55608 TDLDSHF DS

Bane sair swssn sem Cluwi. @kfleneoulley Clged eflenmLiLing 2 6ieng.
&l YY(pSS(PLD, elewmLiL] (PSSP FwwnEn Cung), ClFsesEst Bit

Qeeveug Hleotm eNOHDG. QnHlemeouiler GlgsveSlen Bir 2 erenmihg Smest (Y )

GpBleneouilen Bir 2 eteming SnenisE FwwIEDG.

298



LTS (WSS uDPrEGeD : (DPD) 60608 UHITLIL SiPSSD | 2 MHEnsse0
SiHsd

LITe|LD S1H6n&eT FHLI(NSSID (LSS LIT6YSH6D (PSS sTerLILI(HID. SHeniy
Qunmst Gaigaliu@b Gung @ senrliLtefler LT Fe PSSD GHeODE DI
QM sTwW senrlunefler LTa s HWSSSSDGD S0 SenTFedle LITa|se0
SN(W5555DGL Qoo _Guw 2 eten eN5HwnsCo uraze SiWSSLLDDTSEG®mD
eresiLEmgl. @ Clyestestit (1915) etetin SIMlEHTTEL LHBITLIY SiPSSD 6T6TTN)
BWPSSLILLL G| esurenouiled @am@E Bir esrerming Sme er6n ClETHIn D)
vwetu@SsLILOEHDS. D& eTwenn S LILjenL g

1.7 sL_ggflneid Bir 2 srerming Slmey)d

sL-53ISlmeir

CeevsEns @G B OFsoaeugid, OeusflGumnieugbd Gerrevwn Feuellen
sL_5g1Fmes eteriemId LisvoTLImey Hlapdlmgl. Memrevwnr Feue seprliunensst, Bi
wHnib Csiey QewwliLl L fev ppevssansenemybd Ijwesllaememujb L (HID
Qgeven emISlLiILGTed Csite| L& Feueuns sHSLUILMOS DS
it 2_srermiBg Smer

Freuy QFev eTerTLIg Liev Hlemev Sjemwliung @omLUgTer, Qmi@ Bifler
Quwisdl gmiupm O (Fafl Hmed) eteorn FaflsHn evsTed
@MsaslLGSngl. Brresg 2 wi geufl gLhmev 2_6ter LGS U BB Gswmeumest
serfl oLDHMeL 2_ 6o IG5 BaHHLD. ClFwWeOLIHID (H SewiLifen 2_sten Clonss
SpDmev geafl sbmed steorig Quinuw womib Ceudlw eNlenemaser BenL_GlLmD
Sewsemw Aiewruils@n Qeulin Qusseilweden evsT@h. GlFweoL (b
Qaneuer Cwrss OO saflurHmed O60F &TFUHD HDE 6Tes
oP&5HULOEF DS

sevfl 9L MmeSlen g LiLienL_ulled Bif 2_etemihg Slhenest auenTLIMILILIGTETTE
Sizenen g Biled 2 eter sevfl yHOVISEGD Coumy @ Semwlifed 2 srer Sevfl
SOOGS0 Ben_Cu 2 _sten CoumiumL_n@Lb eTews Glemeveveonid. sT(H SIS
sTLL & greur Glaevedley 2 eten BemrGun 60608 @ Henraedled 2 aten
BeorGuir Glgreveveonid. Y (ema) etesip HCrés e1(pSsned Bif 2 _etenmmihg Hmest
@MasLLOEDGI. ‘uniev’ 616D HeV&TE HeTSSHLILIGS DG

299



3|L_Lauemevsr 5.2

UreI5e SIWS55 GDEGD Bif 2 aramibs Sp@isEn

BenL_Cu 2_eirer CaumirHser

ureyse) SiWsss G (DPD)

Bir 2_erermihg Smeor

1. DPD gyrbugdled upnliiy
(PSS 6168 HEMPESLILIL L F)|

2. oLwmencelfwfléd gen&asliu®ib

3. DPD eettug) ssepre)s@n g
SOTLLTEISEL Qoo Cw 2 emer
LT6eS60 (PSS Ceumium_m@Ld

4. DPD = OP - TP @rig
OP = seuay,(h LTaI6D I(PSSLD
TP = eflempliy SiWSHD

5. B @eoongs DPD uleS®na
2 wir DPD &@ ma@mb

Yy, 61601 SjempssLubGEng
DPDujL_sbt gwwonest Geud)

2 _emenminhg Smewr e1lioenm
GSMUSH Cls:mesorLg)
unisefled gen&aLiLLD

B 2_senming Slment ereTLIG)
g Biled o 6o Bif

PLP 605 5 M1 & E1H & S)1D,
SOTFENISHEGD PewL_Guwi
2_enten geufl oy MHmeSlest

Geumyuim_m@d.
Yo=Y *Y, +Y, Bug
y, = eulin Qe i (b
2_eTenmihg Slmest
Y= semyolummer

2 _eTenmihg Slmeot
Y=  SIWwssn

2 _eTenmihg S
B oifle B 2_etemminhg
Sneflelmis GonHs Bi
2_enenihg SnenisHE b0

Bir 2_erenmig Smefleir snmiser

Clgevaeui, euns@Geumed OHMID gl GLrliemmed CsrenT ewm wrHf
geuy Gl&ev g Bir ClaTessTL 2ar_555160 emeusBSLILILL M6V, LI6D STTessilseT 560t
B 2 enemning SHoenest Hliewruls@n. Qeneu Bi 2_stenning Smesfles snmiser

o168 M) SieMLP&HSBLILIHID. Semeuuwineles

i) 2l @eoLuii () 2 eremihg Smeor

ii)
iii)

SeOrolUNmHeT 2 _aTemming Snest

SI(PSBID 2_6Tenmiihg Slmewt

300



2 uiliro e i () 2_srerming Smetr

Cuwl & etetrp Glgmed LTlfed Beor migg eeusEGL L, seTme
Qgevaeau, UCrm_CLrlemmevl, wewwr Gisamser yHlweihenns &nlé @b,
Culf& o etenming Spenr eterug QewLuil L Gur@met ZHBLILSTEL
2 L némgl. erdlivenm wLHISH Osrew® Yy, eerp GOluiLLTed
G EENEICEATLYR
ST HET 2_sTermihg Smebr

Spevigs 2 eTening Smerr seabd JempssliuGEHng. B
seorlunmeflen getemeus GMl&EW Y  stettm GBI L6 Gnl&siuGEDS.
snw Bflesr y wdlly @emub o4e 2 6mengl. stewiGeu Y iy eidlioenm etevor
QanessTLg).
SN(PSID 2 ememmiih Slpest

Qgevsaul, Clgevedlen 2 stem_&aL1 QUL safles 5 @@ J(WSSSMS
apLGSSISMI. DG sl eSS sTeTLILI(HID. BTN S FIOLDTET LEETTeD 6TElTmest
Blemeo Biioid Mg (WSS aundECGeuneonsd eHLMSSILIOEDG!.
BanE efenpiy Sipss sTerTn) ClLIWIT. S|PSSID 2 eTenmihg SlMei 6T6sTLIS Seuit
SIS 160608 llenDLIL| Si(WPSFSIlen sTerer wSlLenL CLDHIHESSLD. Y | 16T
@MU L_mev @Ml&aLILI(ID.
e1eu1Geu Bit 2_eenming Smewt

Y =Y.tY Y,

Bir 2_emennihg Slmesr CoGev Glanssien epesmy srrenflaaflen 2 stenninhg
Slnevflesn salLm@b.

Beueunn e Freur Glged Bir 2 smbler(ILIY wHMID @ LGClLWTESulen g
e &L iqenes 2 sTefigs560, LITa|56 HNID Fala,®H LTaed oy&flw
Bapsflaeflen opeod gOUGSS ©®m gFaiap® uUrae CQFTGLUNS
Qeweou®&mg.
gemolin
Q@@ S0 LIevw
gflurer elemLemws CainolsH &8
1. Qeuir Gy CLmlemmes5emg LvKlenevs dnpong &mSlesrmi

3. jevL_Guoet S Cambiblks
8. elevgen evlSlagasi /. Yl afled)

301



Qeeons@st B  Geoogeugd  CeefllCunpeugind  Ggesred
s_(ULBGSsLudns)
3. B 2 enenniihg Slmett 3y, sTevwTL_MervinmenSleny

8. er&aneowrendlery . WlemmeivGomemevsndleny

Qun@pLser 2 wi Qefleyeter LGHulled BB Geonhs Gefleyetear LiGHEE
sLgsLLBeug Qgleun@L.

9. 2 aefiiggHeo 3. Feay(H LTeled

8. ureyzeo . lemmenGlomenevenSlen
sermismi Cureug @ Lweu@w Hapss

. 2 enafiiggen 3. eTevuTL_MevLomendleny

8. YemmevCuremeverSlenv . GoCGev Gl&meson gD Bevemev

et W LIC LTS 6T

UMTWLMNISGS. IgeTned elenere| [ LNCTenesllwes engey | 2 arafiszed /

LTe|560 /| LUTe S(WS55S Gswne] [ seuap(bhiLrels /
emanliui Lresfls /| enanliGur_refls | mCer_refls /
WemmenGionenevdleiv /| ellewmiiL / FeueyB LTI (PSS /

&eull (WSS | Bt 2 etenming Snert | HL_S58IS5S mebt.

mhg WH UG LeTTS6N

1
2
3
4.
5
6

Qlg6v er6tm euMPeNlicd V&S JeMP&HHLILIGE DE?
YCrm_CLmlemmeslert @Quipiwr et senem ellens:@s.
yCrrCLmlemnesdlen senenwamener eNens @s.

B 2 enenmihg Smeflen anmisener eflens@s.

2 Ul SHESHMS el F6sT (PHFWSFHIUSDS FnmIs.
DPDwpmid B 2_stemnihg Slpewer CoumiLiGS515.

ugs WO LTS

1.
2.

geuey,(® LTeusme i Cangemen epeod ellens@s.

4Crm_GLmlemmeslesr @uibiiw jemoliLy wHMID Sesteniogenst eN6nd:@s.

302



2. Bir 531560

Caurggnellaemmed 2 Mepeliu@b Bi engebd euflwns GCweoGrrsd
sL5350u@&ng. 400 g 2 wrb 2 eLw wrhseafled Bi Coe Crrsd
sLssLLBeug @M [DLimihs, Qem euenr Spldsrons SissiuLns
fsseons 2 eeng). #TCpHMSH6t ClFwed (evm Clgafleurs Geveneo sTesTMTEYILD,
Bnflapsdl engeod euflwuns BeoLClunSng stesrug HepllgasiuHereng.

B4 5% ST LW FTaursdHled euenearw Cangenen epeod Gleuaflliym
o Gemmwib Q&G JLYPLUGSSLULGEHDE. QdHBSTeND FTCHHDD
engeugdlen eufluins QMLiihg HenL ClumnSng.

(6 Bed LITLFID ev6vg) HaTafl Sreursens CeuCrm( siSg mGundlen
aenrsed Clanewt 5sfled eneusa Goustr(ib. flg CrrsHn@n LnE feuliy
Bimé Carassr sewrge Guwed Crrsdl emieug QsNdng. sewTgen GnisE
Qe e1@sHL uniggne engeod LMWL HPCLHBHLLE AsAfmg.
Bsevned, EGPOOIL engeod eulwins Blapdma eretug HepllsasiuOEng.
srGmmmSHer ClFwedpemm

enGppmsSlenn Oeweorwenrpenw elarss, uvoGeaum sreomsefle
uevellgonenr Gur_unaser (pemeneussliLil_(Remeres. 1) 2 ullflu Camun@aer
2) Geur 9&56 Carur@ 3) Brreill Cunsdlen G peilens.

2 uiflw Garlur@&sr

B&Can_Lnasr oy TibLs Sieugdled blFmeueoliLiL_Lene sterGeu eureomdmI

W EwSGleud eumiib ene.

sm_Cleveusivdl steLieui MGev - LD Cam_ LM i1qemeuTu|id (pesTeneus ST @Gest Lilg.
EOFEILD LIMT6TEnsLoN HMIb engeuld sdlisefles 2 wilflw ClFwesssermed erGpmHmid

BeoLGunS DG

Gx.8.Gumev stevTLIeu 2 ulliGgIqLiy (Pulsation)CamLim iqenest (Lp6sT eneuS S,
Qg6 2 sten(Q&aTs 2 6tem Ynewll Ggevser ammd eflfleugned o@D
2 ulisgiqLiume B Guoeo Crradl BamEma.

303



2.9| Bymell Gursdler Qupeailens Carumr(

Bsl snliqememia) @uellens Carur( semald ewwsasiuBSng.
Bgenen (e enauG el gsever OHMID Czmell (1894) gydlwi inlEpiaen
Speuniget. Qiss Car_un® Qrerer, si_iged wOHMID Hermis oy HCuimyTed
psflssiuLg. @b Car_ur® L (P& HbehsmaT g lILIEnL WSS
Qanevor (6o
Fal_1q. 60T LDHMILD RL_1q6NEWTR

B epevsammisensE QenLGw 2 erer miliyelleng 350 oi_Cumeofwiigsr
auen QHEseND. hG elenssE anllpemenray eesim GlLIWI.

Benrs sLSgIb rsSHser wHnb OCeussassr eSseflen WLHHID
QlgevenGevmeiv GlamensTiq (HLILIGTEL Bif 6N(HLLLD SGestemio Claressr(Deenes. QHNS
QLimewre sleoim ClUwi. engeod CleuFerseT gGenem 2 enL_W I|iqF&alenT
QupM@pLugre CoufledpBE ST eueny @i Gurestp ewwLlifenes
2 Haurs@Gb. Psemer Bi CeousnE@ @@m OCsrrsfwrer urems
SoWESILL (D), QL I1q6065T6| HMID Snl_lgEHEUITE HETMLSATTE Bl EnFEOLD
geufleSlpBg LfMlwmoed Gwed emdlng.

Brrelll Gursfler @palens

Bevevsst auflung menLClumid Brredl Curég engeobd ermmied erdi
SPS53D vewg b Dualmsulemen 2 ewLnsd g CeumsE
sLgsliLu(dng. g Brrelll Cursdler @uoallens stest SewwoHaLILOIL. Hiflews
) auflens
Cwe Crprms &

B & T a5 DG

Qurmiung 2_eteng. DML 75;;::51156(]85&1@
e Hl Ty & @p b Sever
SISDBTET aleTHSH(PLD g
§—

auefl  DEGOTL 60 .
O B
wrpiur@serred e
X auflenguilev .
(water column) srpmi& Hrsre .
@)'—6]';:955'" '—I@’),"_i')gl LINgr&L
el L_60mLD. Crymen
Ceusea@Eps @
Qen_Gu 2 enmen uLb 5.5 BrrelliCursdlsir @uoallensenu BemL06s5 Gargener

@ e L U 19 e 61 60
uremgasen euplwns Bilenr Carisdl urgasrsslLBOSHDG 66w 1986

304



ensdlenni. emFeold CleugFeosEns@ BewL_Gw 2 6Ten @GnIsEGHE seuisen Hifles
QUL Seng sen_ tlFuiweond. gyemeo Brredl Cunsdlen @pelensuwined erHLIGHID
2 Meha ellems 36060g) TSI J(WDSSONENIFH BenL_Faaurmed LB SenL_enuwl
gwreflasl Cung|orengns 2 ereng.

sl gmente] Ppailanss Carum_enL elers@b Cargener

@ Qerd Brredl Curs@ b Gunib Semerwllenssr Bi Hlywws
sewewinly GLTuled CQurnss Ceuetb. Gwmier 9gliu@Gd UTSTsD
Qanesrr LTSS TS5S 60 meussliuL_Ceussr(b. SHeweruwlled Bralul Curés
BeoL_Gumeugte Gpelens eHUL_ (D sevstewTig. @Gwruiler LTTesSSlen L L b
2 wHSna).

Brrefll Cuns@ peoLCunIb Henens@ LSleons @@ 2 0ihS LTene
emeussLLLLIID @Cs (pige| sreriLGSH D).

steniGeu Qemieueny BrreflCunsdles @uelens Carun@® srGronsens
Mg Apng Carum s smslulLreb, S& (PHeusIons gnmnis
O ameterLiLL_edevemev.

2.9, BrreluGursdlener UT&@w sryewflser

Brrells CGuns@ eteorp Hawedl Lev srreflaarme urdHesiiu@Sns
Beumenp 2L yp sryenflaer womibd Geuaflliyns srrenflast st @@ LB
Wifleyserns Nf&seomb.

Qeuefllyms srryewfllasr

Brrellls Cunsens LTS&@L0 S&OMILILID @GLEID6VS SeMENLOSETITE FHFLILIGLD,
arHml, euefleT_e0 WsHsb, CeuliuBleney, eefl bOMID B g lweaiene
Qeuaflliyms aryenflaamn@L.

FFTLILSLD

Fraug etesiug eueflenieo Brrelullen ojetemeus @GMlLLSTGLWD.
FrOugn  fawreme  oelunge Gewmeurs 2 emergl. 3 5Cal,
BrrelliGunsdlen Cous(pd Genmeuns 2 _eeng.

&THm|

SMHM| 6TETLIS BWEIGD STOHD)I LOETTL 6D JL@GLD. STHNI NS SLOMevTTe0
Brredll Gursdlesr Gousd yflafs@n. oyevmed ofle Sevs Cousd 2 enLw
a1Hn Pevevsgiemenenw epL& GFwieugred BrrellliGuns s @Gsndng.

305



auafloaTe0 (PSS

GoDhg euafleT s I (wssin BrmelliCunsg Cassams dlsflss@ib.
Brrelwnesg) BrrefliGung@ Hawn uriysefle Qmngl, Cousnns, Gamnhs
355560 2 6o auafl ETL_6055185E6m ClFLEnG).

Qeauiuflened

Qeed QewGeusflgafled 2 eten B, 2 wi GQeuliuflemeoulles Geuswrs
Spelwneuged, BrreliCunsflen Cousupbd ySlafedng.

eefl

gefllller Qevevggienenaet SppdwmLugne, BrrellGursdles Ceusibd
Slswns 2 etengl. mefled @Gewmeuns 2 _smengy.
Bir

wewenflesr Bif @enmeuns mboreo Brredl CunssE Gousb GenEng.
2 Hlgpasen GCoausgens el BrrelliCurs@ Causbd ylswremms, Qeneos
glewenase eigd Clarerepb. Clasvaafles ellempLliLs FHeremw GHmDHE STeurd
aumg QS DE. sreurbd WL eNewpLILS HsTend SeOLhE Lienpw
Henevs@s Slmoilenmed 9snE@ AT ss Hlmed are eesim ClLWIT. oy esTed
eumL60 (petresflened 1Serey Setremio JNDSTS D(HHSTEL SNE FITHST T 6T6TM)
Quuwif.

2 L Lm& smyewflser

FTUTSHHGT 2 6ten uieoLinen sryenflsarren Gened jemwli, Ceur -
st el wHMID sTaursSlen aiwg yHwenal 2 L L ns srremisst
sTeoTLILI(HILD.

Qeneo emoLiL

aupettTL Flevd Hreurmigeatler 2 66 HEOIOLIL| HEDSHEUMLDE|SHEITTET (FHNDHS
urlinene], e SupgsHlem ClanewrL siqevonest, Careo Curesp LTI, Seneo
smEnse, UaasHed YHS QPemesgimenser, QWG L,
Bemevggemenaefles @emmeunes Blapleuesst, 2 Grmw wHMID eueieueafl& @b
Slasasaflen cuemiad] oy Sweunmred Brrelils Cunsdlesn Coussid GemmssliLBOE DS
@uueraflur, Sevurrse yHw sreurtsefler Qenevaer (PLsemrs WIHMI(H
SimL_hgleenen. Qaevined gevu(h SLenLwrsslul (B, usamwhpb Csre(H
Bemeouilen Gigmflenev ClFeusTeL B)5 Peneos QsMAe samr® 60605 HerrCLr®
sTeoTLILI(HILD.

306



Ceurt - gevrr () Mo

Geautrgerned Bir 2 MlgpeliLGeougl, Pemevsearnev, Bir Qeuaflureug oudlw
OswevsERsE W, BrmelliCursdnEn Qv Cuw Crrg Clgm_ii 2_eteng). o5Ge
Ceurr-gewor(p elflsn lafssre, BrreilliGunseg Couasupb Hafa@Lb.
greurtsefler auug

(pewens@b ellemagasafled Brreills Cuns @ Gousbd @snmeuns 2 _seng). euwg
Sdswrgn Curg BrreliGurseE Ceausn faflsgn. iz Hensouled
SsLL_FITE 2 6Tengl. ypemed (pFiev smiie| Kleneouded (Senescence)
©ois QDS

siraser Ceauisbar@lller euflurs Bi 2 Hlepadlerpen. @Hleo 2%
b G sraursdlen euenifleng wIHD CFWLOSEHSHESHS CHmeuLILGDSG.
Bgwerer B sreursslen yp 2 miiiysefleo @mpha BrrelluCurée etestp
Blapaflullen epeod @ussiiLGEng.

sraurgdles Ln 2 mitilsefled @mrg B yelwns Qussiu@n Hapss
Brrels Guins @, stenmy SiemwssLILI(HID.
Borelll GursSler auensser
Brredl's Guns @, epedimy euenasLILIHID. Hemeu Wneew
1. Sulgsdlen BrrefliCunses
2.  ulenLgglewer Brredll Cunég,
3. Bemevggiener Brreill Cungg,
1. Hwnsfer BrrellCurss

Swy g sdlen Brreflas Cuise eerugl, UnsCamer LpliL,Fens 2 erer,
Sujigenm eterrp GLWITTEL opevr, Hujligsdlen eterrn emwLiflen euflwins
BewL Cunib. Wasdvlw erey BrrelsGursEg wLGGCL @Bs euflulled
BeoL_ClunSng).
2.  uLenLggiener Brrell CGurég

UL enLulled 2 6ien, Seieuns emwhg Bl ClFesst aremT L@
uLeLggiemer staurliL(H. WeGmODOHS ere] B wLLHICL @ns eufluied
BussliLOHng.
3. Qemevggiener Brreill GunsE

sesr(aser LHMIL Genevaseflenr Coed srewriL@BWL WasFHNw gemersen
Bemevggienenae ereriLBID. Sreurmasearme Pssiu@b Cumb erey Bi
(95%) Qemevsgliemenasarted BlapEDG.

307



enewer O\g6va6T
8l —

Blps emeoggimen g w Gevessiman

uLib 5.6 Peneoggienerullesr iemioLiL

Bemeoggiememullesr ienLoLiL]

Bemevggiener eteLg Sreursdlesr Up unsmseaflen 4nsEsmedled
asnerlLu@b fflw gemerwn@w Qe eufluns euru] uflbrHpn Hrredl
Guns@ BewLGlumyb.

ableurm Qemesgimanyn Qrewr® Seuenr eleng elgeu STl
Qlgevaemmey @GLLILL (DeTeng). sy C\&ed 6T6sTLIG IDHDIH SHML_hF LDSESHT60
Qgeveon@n. @dled OQgefleuren Huysefllwev, ewe GLrlerrsn wHMID
senflamiser srewriL@Lb. sy Ogeeden st CauniLil L FigliL ClsnesTLg.
Qewevsgimenenw Crreadl o een GUInhg &seul LGS Wsabd H9555.
Qeueflliypions 2 sen Gelhg seul LGS Wsea b GlweeSlwgrsea b Supu®d
Spenr Qarewr@b srewliu@w. &sriy Gsesemer &nBl Geumiul L
crevnenflSemauiey giemenst Clgsosst sresrliLi(DEleTment.

2.8 Yemeogiemer ep(Higed wHmib SlnsseSlesr
QFwev (M
Bemevggienenset ppHise, Simsse flw Hlasnsdsen, sy ClFsseaflen
lenmiiy 3|(WsF IMUTHSTE Henl Glunib. CluTgians Beneos g enennssr
u&edled SDHHHEGL Bredev epiquilHEHGLD.

asniy CeevseEps@et B U@ha OeaieflCuneaigre ellenmliiy oiwss
wrHprigsT Hlapdlemmer. LseSled genewt Clgsvaefley 2_ster Bif sl Clgsoserfled
H@eusmeo sl tgevset ellenpliLindlenpesr. @seumed GlweveSlw Gleusfliinym

308



geuiiaset 2 L1, 2 L LD 5955 seuisener Coaib @GPlw Claudlames. @geumeo
Bemevgglener HnsHeTmg.

@refled sy Ggevasefler 2 stenr Bi CleuafllCunieugTed &My QFevaen
elenwliL (556 Genmellenned &l ell(hdlenmes. @sesmed GBS 2 L LD
geuiigen Crrmeugmer Beneuggiener (s CsreTdlng.

&L CgevsEns@et B L@&bhal, CleuaflCumbd ClFwed (wenmenw elenss
uev Camun(hse 2 sierest. jeUHMIST (PSS WIDTETENE! Y a1 :

1) evieanges gre - sissamr QeoLommms GCam_un(

2) gressdlen Qsweodlss K sLggge Camun@

3) evamgdHes pH Camun@

4)  OQevedliigest yGrmlnesr - Qum_LrAwid Lt Camun(.
1) sre - srsser QeoorHms Camur@

sviear® (1964) - Qe sHSZILILIG LS6S160 LmavoLrfGeoen sTetTn CIBTS)
sregeng (Starch) sissenrwuns wrHNSHDS. BeTTed 0w iqs Smes
dafsgs sriy OCeos@er B L@dngs. relle edi eSewmes
B OLUNIEUSBTE FHrFbd 2 (Haursslubdng. [Pserme BGlenevsgenen
[ANEE-AAEY () EATY: TR

oLImeneoLIMNGevery (LI&6SI60)

SIELD I EEE— EN&HEN]
«——
(evL_mi&sr) Aredev
(@meosgiemnen Spsdng) (Bmevggiemen epOHDS)

2) yYGomirrmesr - QumLrflubd ubl Carlumr()

1974-91b oy etrTiq 60 Qevall. sT6tTD )BT, VSIS HMID 6VLe 6T (H
Camuniqev 2 _6T6m bFRISmeT CFTGHS5S BenevsgiemeT QusH5515E Q6
wrpflweswssiiul L Carlurigener (e eneussni. Qg yOrriLmer -
Qur_Lrélwib ubl Camur® 66 emssLILBSH DS

@& Carlumliger Uy @eflulled pH ueflesar sriy g s@en
sLgslu@dlemes. @nHapsflulled 2 erem LLCaum Lilg Hlensvaeflen euflens
QU(HLOMD):
1)  gefliflen undliuned, wredls yflevsdHlen Sengey spuL_ B LCrTL L memmaen

2 ewrLndlespert. Qemeu ewsl_CLrliemmesdler QmB& sy Classaflssn

L& 15 6u5fl 5 6 8@ 6T HiemLpSlerTmert.
309



2) yGrrlnenseflen QeuafllCupmsens mHGlEww K wesflaer, sammluerer
glewewst Clgevsafled @pHE HiL ClFeas@EeT Biendlesmert.

3) K’ gueflssr, wrGeol gwefllaepesn elleneryfbg QumLrdwb
wrGel 2 HeunssLLBE DS

4) QumiLrdwd wrGel, sriy Gsesefler gevwr_ s Soenen

s Alugne, sl ClgeseEns@EeT Bi hienwhg Beneosgienet SnaSng.

5) @ueilev GQurLrflwd wrCeol fAemsng K swefllsar sriy Casseaflsd
Bmrs CeuellCundlerper. Qaened ariy Geoasst Beor Bwhal,
Bemeoggienenr epigs Claterdmg.

Braed OHMID CSbllfiev (1976) g dlw Hnfepiser @rss Cam_Lm_ enL

2558 @emeosgiemst APLLSHES SO S-L-5m5 euEGSE CaThSsissT

el

Sren  (eVL_Mi&s)

wredls Iylev 2 (HeTSHSWD

H* gusa b wrGel weflurseayn Sengzeo

H* gjweflser CeuaflCumpmid, K+ wesllast 2 L Lj@ze0

QumLrflwib wrGeoL 2 (Heunged

s Qeevaeflest guevwrigs Spesr yHafsze0

a1l ClFevaEns@eT Bl Lj@S60

sl Geevsefles elenpliy Hafsse0

Bevevggiemen Flngseo

310



sy Clesvsefley 2 ster LwetLLg CO,- efler 2 gellwned redls jdlevid
2_heureengu|b usHOurwsle K uwefllsaflesn Cafley ydafiiuengun
Qevell. yanriuieunns Hepllsgietenti. erenGon @nss GCarur(®
CupLeTedled TDMIS ClEBTETETS FnlqIHTH 2_6T6NTg).

2. . Yeneogglener QuISsSmG LTS&EGD smyevflser

Bemevsglenet Qusssms LITSS@GLD sryenflleet Liev 2_eTerer. Sjemeu eefl,
QeutiLid, Qum’ L rfwid GGemenr(®), Skiss Ijbleown, sflwibleveumy (CO,)edlsst
Qenley, B wHmibd iflenfls oidleod gpflwienear gy @Lb.
epafl

eaflllev,evLrigs sissemrurs wIHOLUULEH  wLIeds 3LblevId
2 HaunssliLBeaisre Qene gienem ep(HiHed LHMHID FMS5FH0 ClL(HLeTaY
urdlafpgl. yp eogr  eaflllen usms geflllien Qeneoss emeanaer
Snliuglevenso gpermed Blmwreneouflss Heowd wHmd HAeuliy Al LGSsefled
Bemevggienenset Snadletment.

QeuLiLib

Qe eeflybd Crrg Csriy OCarewrg LU Ted, GleuliLib
Slafa@n Curg Bensogienetaet Snhal Gsnmeunest GeuliLifleneoudlev epiqd
Qanendlenpert. s ydlswren GleuliLfleneoulle)d BemevsgieneTaen epiq &
Qanendlestm6vr.

Qur_Lrflwb &Cemmeny(H

QurlLrflwb GCemmeny(® Cearb emLaugnen Qeneosgienst Somhs
QarenHmg.

RENLIL Y- JENTY

SBaEs Ihev ere dHsflssrer Qeevsgemensst  Sphg
Qanendlestm6vr.

smiuer e g semeniger (CO,) Gsdley

Beneoggienen Qussid CO, eflen Clemleuned urglésiLGEDSI. Genmeures
CO, Qerfleller Gemevsgiemmast Spngl Camstdlesmesr. CO, Clerley HflswnEn
Gungl Qenevggiemenset el gy rbL&Slerper. Clessefler 2 ster CO, Gemley
eueflvemieo CO, Qenfleneu el flawrgw Gurg Benesgienensen
(PPEUGILTS eplgd Gsendlemment.

311



Beweoullen Glssvellen Gleueflgafleo 2 6men  CO, efletr Q&mGeu
Bemevggiener Qusssems LTSsSng. Da s6edr eusfloemeo CO, Ganley
snyesTons @mLLg Bevenev.

B

Brrevg sriy Cesvsafler ellenplifenes sl QLUUBSSHSDE. sy
Qeevaer Benr Quhs &SHEGuSTO Qevevgiemer epigsd Oamardng.
2Cz5Cuev, Bemrlitupmy sy Clgevast ellempliLing @ensoggiener SnsSms.
B uppr&EGenD 2 6en FwwmsalaID Geneoggienasst epiqs Clamerdlemert.
ILfledls gjLblevid

STeurmIseT B LHDISGeDenw Fhdla@n GCurg liflells oblevd (ABA)
SLdlenfls sblevd Caarbd emLSngl. @i Hlensoulled Qenevsgienetenil ppL_&
Qewdlmg.

s wHIIE

Q@@ WLSILI6\LIevw

eflwresr elewLedws Csib0s0H &S

1. useSlev Qemevsgienen Pnklapsflenw seniLelsSlesmen

3. 61&&FmevITenIl60 S}, sTewTL_NervLomendleny

8. lewply Gewmged . Biflesr Qipliy
2. gre-gisser @enLwrpms Canun_enL g Gsrsseur

3. evleeui(p 3. vanig Q). CQevelll. . grass
3.  evang QaGarun_enL (peeneaudle st

3. Qeweolss K sL_gseo GCamun®

3. pH Gam_un(®

8. sre-gisser QenLwrhHns Carun

/. yGrmlLmest Glum L rdlwid b Garlun@

4.  MAGev bl CamumenL (perreneus g i

3. sM_Qleveuend . Gzg.8. Gumev
8. Gx.8. Gumeiv FF. g &6
5. Gx.8. Curev @eng (et emeug i
3. MGev LibLy Camun@ 3. Ceurt s11p558 Cam_un(
8. 2.\ iggIg Ly . QL IG6MEmT6| - Fnl lq6N6sUTEY
Cam_un(@

312



Geuir (551D e1601D GlETeveSlenest HlpsiLBHSSwear

3. VL aSIm 3. svteLiesr Gamevein

8. aaen . Ggzg.4l. Gumev

e9sesfler HMID ClsoeGeoneiv Hewr el mHbLSlesTmeDT

3. Fnl_lgE068UT6 3 RLIGEnETTEY

8. Geaur 355D . CuGev 2 6eng) e1g1641D Gevenen
BrrefiGursdles @pefenss Can_un_eo oy s5fszeuiasen
3. Qyevrevti S SHL_Le6n

8. dlenniis . GCev 2_6iTenm SiememSHID

et W LIC LTS 6T

1.
2.

aueTuUnISs. Genevsgiener | BrmelliGunsg | sre-gisasenr G rHmLd

auemTUNISs. Coul (WSS [BrrellliCuisE Bpeilens | gnl_ g enemtey /
o ulflw Carl_ur®ser

®mhg W LG LeTTS6T

1.
2
3.
4

5.
6.

Bemevggienar ep(higew HMID Snsgeden ClFwed(penmeni el Es.
yGrmimetr - Qum_L_rfwib Libts Camum_enL eQens@s.

o Cargenesienw Blnied Coul Si(WP555605 HlebLilés.

gL 1qememie| - L L enewrey Carlur_en ellenss om Cargenesmenw
Hemays.

Geurr i8558 Car_un_(HD&@ 2 sten el sener edlons@s.

BrreliiCuns @ Cousgeans Lndlé@Ew Geneoullest 2 L LimLILIESTL &6 Wemeu?

uds WLHLUC LTS

1.

Beesgmeanillenn Qusssmg elas@Gb LGaumn GCarlur@sst
eleuflss.

Bemevsgienn Qusssans LTSsEGw LGaum srresflasmer elens@s.

L IgeneuTey - L igemenia| Carluniqer smnisener elleuflgs, SHE
CsfNelsasiul L eHIILsemeTuD, JHSHSHTS NETSESHBRISENOTUD &(HS.

BrrellliGunéens LnSlé@n siresflseamen ellond@s.

#nGponsens elens@b LeGan Can_ur@samer eleuflss.

313



3. seflo 201 L_1d

sreurmiseafleo seflio 2em”1L1d etet1n Blap&d ListsTenL_& &Me055CeoCw e
2ANBs Blapsflungb. 2 e (1699) (psenn(pse960, Sreurrmigs wenp Henr
Nl wewr sevkg Hiled Bem@ euenidlesipen eTeTLNS HeuasllG . Nevmevri
seflomsEns@ sreur eusmifleng wIHHSHe0 GOlLLTes Liewfl 2 6eng) eterTLIg)
BepllasiulLg).

Spefluflev 2 eoisaLILIL L greurl Glur@genst 400-600 °C Qeuliuggled
e1lEzT60, mss CUNEHL&6T Sreur sMbLeNs WlEhabd. Bhs SMbLIENE S uia]
QFgSle0 ifled Y&mETemTD SeML_HS SMTLIET, mamL 126, o dedlege,
OBLT6S OHMID Feooolil Felly 40 seflbmisst QmLiug COs5fbsg. Seneu
Simensgd Freuy 2 L 55N@E CaemeuliuBeudleoensy. g emmer oy uiey
Qewuwdul’ @ wsdlwwrer seflbmsst LWL SaT® THSHSLLLL 6.
FTeur5g15@ Peweu CaemeuliLBIb ereneurt ClLNBHSZ CILIH PLPEVSBISGST 6T6TTM)ILD
BI6TST ppevsmigeT stesmid Lfl&aiLT_(Dememeur.

ueCeumy seflvrseflen uenflaar Qurgeuns emeu Freur eusnidlens
LINDSSH60 OMID LkiensL CLITHESS HEHLOU|LD.

Bemlwenwwin sefloriseEnsE Spsaenr LewrL s @(heHs Coussur(Hib.

(1) sreurmseflenn gngrrewt eueni&flujd QemlCUBSSWPD GBILNL
sesflrigener gnibg B(HaHs Ceusssr(HIb.

(2) @emlwenwwn sesflio ererrug sreugSles Bz Crrg urdlieu gHUBOSS

Geuetst(BID.

(3) @esmlwenwwn seflwmsst Qe Senwwng Klenev srewtiiLiL. Geussst(HILD.

QeaupMnE udleons Ceuny seflwmsear mH Qb Heneo QHS5S FnL_ng.
(4) flev sefllbrmiger Nss GmDhS enelledr CgameuliLBeugned jeumnles

Bemlwenwwnen FEE5855ND@ 2 MNwg s 2 6eng). er.ar. Sedssme.

3.9 seaflorisefler Lenflser

(1) seflol QunmLser sreursdlen LoGeun) LTsRisafle FnniGeTTS: SjeNLOU|LD.
asgsaT_L1eE Ose sauflear BH AOsH0 srewTLL@D
areodwb,yrarsefled 2 ster edBLTem WOHMID Fevooul, Hlujsefls
Slblevmisefléd 2 6man o®oLimevsoLITeiy GLITETDENEL.

(2) seflo QuIBLa6T Hreur ClFevedlest eV 1985 S(PSSSMS LITHSGLD.

314



(3) wewenfled QBB 2 Mm@ &sLLLL seaflbmiss Cae srmes pH o

unglé@L.

(4) Fe, Cu, Mn, Zn Gunenp seflwmsst LeoGoum GQprdlwred Hapbd
NenesiaEns@ 2asdlsanns GFweoL@Ib.

(5) Ca, Mg, Mn, Na, K Gunenp seflwmaCarm geupmles 2 LigsGenm 8m
asesflvrisefles &s eleneragenar OBl LSS Seeut.

(86) As, Cu, Hg Gunetip sefliomuast sreursdles @mMlliul L feo Hensvaefleo

B&a elenenesenet 7OLIOSSHILD.

(7) K* wpmid Ca™ Gurenp jwesllsen Caed LLsvgdlen B8 LIgh g6

sL_5g| Slmemest IHMIFleTneuT.
enanL_CrrGurefisev (Hydroponics)

emanL_CrrGumeflsen 61687
Clgnev, HreurmiseneT Bif LOHMID LOETST
B0hG 2oL _H5HH60  eueTiliLenS
Gn&EL. QsnE wvearaloors
Cauerreirrenin, Bergem s Glpmul
aflessmub, QFriiy efleusmub 360608
@rerwer eleusrwd Cumerm w6
ClLwTS6T 2_eTerTevt.

US55 fHwne
emanl_CrrGunefls QueTrLIL &,
CuELUTID Lene, wever, SAClweT(H),
sLenL 9jevengl 2 CeonsssHmed gy e
Spwnm  Csrigsefled
geri_sb Byl Cewwliin@Slesper.
BB CariquLes eNlengs L
(Pump) wpmiib oo’ | oom_sgeng 2 L

oer |

STHN|

STQUTSENS HMhi(E LD
SjenLLiLmest

21y Se0eg asT

o6r | |_& &6m &6

uLb 5.7 emanl Grr Cumeflgeiv

QeI5s ssmen Frnes Wewpuled &Hm CFwig sflwurs smHCprlLsmsg
apUDSS Flewewts O seEHn ClunmSSLILIL(DsTerTe.

sreursdlest  euenisfle@w  GowLUT KDHEGWL HO5HS seflbmiger
Benlwemwngeeuns 2 etene eiesiLIENS HDIBS Csnerer enanl GrrGLmesflsen
e el LkiE audls@L. auigss fwrs enanl CrrGunesilgesv weordblsgaen
wHod CeriLsamer LWllisemer 2 HuSSH Cewiw LwasTLGSSLILOSHDS.
Guwenpuller eomanrs Gegasermer HeorrgCuireney, evBTLI-1gTTS60T,
Crrgrsaer, wLHHID STTL,WeTemmdl, 2 (hevarsdlpniE, sosreafl wHMID
L&y sEemr Guestpn &Ml euemssamer 2 HuGS OlFuwiweonb.



enanL_CrrCureflseder Berenwaer
(1) Qeucuensuiled elmwLAw 2o’ 1 @GBlenevenw aflés (wpiguibd.
(2) oflev-anr FwhHlensvenw steflflev Hlemeoflmigzeomid.

(3) weTTemenmTs HoTMFHED, ETTEMERT WIMHMIFED, SHeweT T(HSH0 &lw
Qewevger, Caemeauuilevens.

(4) 2om' 1L & semrsedev sflwner smHEOILL Seog gOUBSS (LPpig L.

(5) sreurtusEps@ B umisad Ceuemevenw WFFILIHSS60MD.

(8) 2_(pse» GCamailiiHaugleoensv.

enanL CrrCuresfléesisr Semwser

(1) wewememTetl 2 HLISH M6y UTDL DL UIFHTEH 2 6T,

(2) Caemeuwiner 2 LISTeRTRIGEET allgauem&s CFMHled BILLSHDen Q(hHeHs
Geustst(HID.

(3) Crmis UL _med Glameaseverfled evevg LTSHTSSH0 2 6o SjeMEBISHHI
STeurmsEpHD LNSHssliLb Sl eTmer.

3.3}, QerHlwenownrg CILI(H PEOSEIZHEHLD
B 6UOT CLP 60 8 11 5>(ETHLD

Seuy FnbLeslsd 40 sesflomigst srewTliLL L TeIb Geneu SENETSSID STl
oeri” | 55H@ Peniwenwwngereauns QLU 0Ome. @@ Hev Vs mISHeT
GG greur euetiEfla@n Cubur_[H&ED (WaEHWwns 2 ererer. Qeauhmnisa
QearHluemwvwrg seflvhiser eern Ouwir. QerHlwenwwng sesflomisenen
CLIBEPEVSHBIGET 316060 (PHEIL PLPEOSBIGET 6TTNILD [HIETT PPEOSBISET {60605
fml pPEVSRIGET 6TITMID, HTEUTRIGEHSSE Seneu CHemeuliL@L eredlen e
QuIMISE Qrevni(D euemasams Mflgseomb.

W& W PVSRIGET 060G LI L 60 & kIS 6T

Qeveu FreurmisEnsE U@mL eme| CaemeailiL@Setpen. sreursdes
FmMIBemeT JemwsSlesper. Qelaiens (PeIw sesflbmisamer LI PEVSEISET
STEMIID  EDPSHSHEONID. SHTTLIES, YHeflggest, enBLTZ6m, LITevLIT6N,
Qum_L_rflwibd, sreodlwib, waeferSlwubd wHmID Feoui ylwenet QLM pPEVSEIGHET
SGW. Pssafllvmiss deame0nem Bss tPevsIanGeilen &5 gmnisens
2 emenevt. @eupmilev fev CBISS Cgn@LiLsafles QFweoLT (D@ 2 geydlemment.
Glungleuns wever 6060 euafleseTL_eod ClL epevsmsefle epeolons 2 6Teng).
smiue eusflesreod sflwibleveumy (CO,)) ellelmhba SeoLsdmgl. Bi wHID
auafl wewLev o smimealledmBa ysefimer HevLsHng. ewmLrew

316



auaflbesTevgdlenr wLHSL CUIHETTS QBHBSTEID DT ML hHG)
FL_(Qullfl 960608 dnl QU DM ewkHL g6 HleneoliLim g 6sTTe0 &6w LD
oL Crl@saams wrHpLLGEHDg. urenpsst 2 Sigedlen Gurg LTeLLITE
LOHDID FeoLT 2 (Heurdngl. ewanL rmesfles epeod Brme: 2 emeng,.
BI6TIT CLPEVSEISET {60605 FIMIELPEVS RIS 6T

By, Curyren, wrensets, SMNOTD, §5% BTHW, WLOHMID WOTESILILG ESTLD
STOIThISERSE WasGmDhS Gl CaemeuliLiBSleTment. oy emen Sreurssle
auemigsl LOMID 2 (HeaurssSSDE BeTdliLenUITSesTeuTs: 2 6TerTeu.

3.8 seflo QurmLaseafler QFweSlwed LIKIE, WHHID
&SEODLUTL_Iq.6rTe0 FHLI(HID eflemerajseir

(1) smitue, QDL TZ6T LHMILD i, SHerSlzgesr

Beneu 2 ememwulled sefliols QurBLasst Gevemev. pemmer Beweu
Freurmisafley 2 et (&flw) CunmLseflsr ammisemns @mHLLIGTeL @LILIL iqu16Sl6d
Garssliul_(etenes. @eneu sriGurenanl Gyl (\asr, Lrsmssr, CanipliLger
SpFweunBlest LGSlaerns 2_srenen. stesiGou Hreurrisefles Clung) sueridleng wrHm
Bapsdlaafler Lk Qarerdlenmenr.
LUDHDTSGenMn

BOrss seflbrisafler LDpI&GeD W flgne 2 areng. Bif wOHMID eumwy
uflrppsSHes epeod QHs Fesflwmast Frrer (Wenmuiled aupmsLILI(H UG TED
Qu@BHLUIID UPDISGD DU aideoened. QeunBlen GewmUTL L TEO
sreurmsefles sngmyewnT eusmigs] WOHMID 2 (Heurssb UTSHssiLGS D).
2. enmLiy2oeHT

yramaer, Hlusefls obleomasst, eneul L ilesseT WwOHMID LFHSFUWLD
2 atefl_ aflwol Qurplsefles ewplrmer sremriu@dng. LoGaum
anriGwresasr, genest Gprdasr whmibd ATPulles gnprs enbLres 2 6Teng).
upor&Gennuilermed gHLBILD allenearaser
(1) @edlw euenri&sl
(2) uéensw Gerema (Chlorosis)
(3) WEVTGST 2 (HEUTSHE GMDESLILINE TG
(4) llen, 195 yflw sreurmseafler gls b 2 el seaflsaflesr gerea

©eefl 560
(5) yrsl CuNBL&6T GHennEHe0
(8) AnGuwnmn emwiifled wrmur@ Coremmige.

317



3. Lm6c LT

Wermevwor LiLeobd, Husefls fleond, HuseflGurenL_ B &sr, Lev genewst
Qprdlaer wHID &b epevd emnisafler sremTlILOHDSI. YOO eueTifeng
wrpmSHeo (WPeHw Lki@ eudladlng. o Grredwwrer Coun susmiglenwiu|b,
LILpRIGET Sevfleuena b, 2ars@ells @)W
uHDTEGenpullermed rHLIBID SiBlGdlaseT
(1) ydlibg Peneosafle Guoliy
(2) euenizd @GenmiGHe0
(3) umeve’ou GLev QErSluiled Qeweoun® yHsfsse0
(4) GerumSefled smGurenanL Cri(aer Caarb emL_gev.
4, QumlLrdflwb

5G5S Sassafle, Geed Gamur® v@dsefled QuiLrdwid
Coemauiu@dngl. (pSHins Qenevasfler Caarbd HenL_Sma). SemwLlifed (padw
uBIE udflss ellevemey eeTIID Qenevdgiemear QusssHer (PoHHlw LkiE
audladngl. uew CprSlaeflesn sargHwnsab, Yrsb wHNHID sMGuremanL Gri
auemigfleng LIHOSSHeo (PeHw LkIE eudlsSng).
LHDT&HGennWTed gHLBID ellensTaiser
(1) @ewev merflaer Sp Crred auenendlenmert.
(2) siemL Srer eussvrevw(pemw (Mottled) ugemaw Canemns eHLIGISHE0
(3) @ewev mellaaflin, Geneo eleflbyseflin Lsemsw Caremns anHLBSHE
(4) samedenL U1 uGdlaen GLenLwndl auetiedl @ssTmigHe0
5. &evooUrr

engwiblest, epLGuim_iq.68r GLimestn emeul_ L Lblestg6a 68T nDTs F600 LI 2_6T6rTG).
giewewst Gprdl-A (Coenzyme-A)ullest snprs @@mLULISTE seutdlggsedeo (padlw
U@ eudlsEngl. e QrrHaafler g6 cemuL_enred Cgn@Henw 2 eT_n&d), Lieo
Fe0ooUl Oanewi lGerm jlevmsennen Sevieen, Sevenen WHMID

D5SCuinesfles g lweunnied sresmtiLIGEHMS).
LDDHT&HGeHDWTed FHLHID ilGdlaseT

(1) yraé Ceisens oo QewwuiL@Sng.

(2) Qend Yemevaeafled (PFedeL LFemew Carens eHLGE DS

(3) PeweoilewL g Haalled vl _Crmon eonblweveor @Gewwhg Hrmern
dlafadng.
318



6. waafAwb
LEMEW PeVs Fnllen (PHHW Fmpis WSHETHAWD 2 6Targ). &efdlwibd
Beveorelligest LFMFWID 2 (Heurd (Pigwingl. sriGLTeman. Cril auetiéflensg
wIHOSIID, nrGLTGemilen sememnt Se0EGH6m PenewmreuHeibd (P Hw LikiE
aufle@w. DNA vpmib RNA 2 (haunss58516@ 2 gajb Lo Cprdlsefles
sargflwns CeweouGdpg. ulumavoLreilen sLgHwns Ggweul B PEP
coumenunsemiGevev wHmid RUBP ariursellGevev Gunesip Gprdlaenen
2615 6N &G LD.
LDHDHT&GennTed LD Sil@SdlseT
(1) prwlenL uFsw Gerens eHLHID.
(2) usewsw Ganemaemw (S5 HCsTemFwesflen Bmbluden Liga| DLIGID.
(3) wpoiw Hensoulled @mkg (Necrotic) yemeflaer Cgmemmyb.
7. sreoflwid
areodlwid etesTLIg) SMevdlwid CluSGLL e16stm Hlemeoudled Gl&ev aeufles (p&dlw
s Oleevedes enLwBsdleo (Middle Lamella) snesriu@dmgy. Semmeowom
UL eugSlen 2 (Heunsasdled (el LkiE@ eudls@b. wenn(ps Claed LEGLiLTest
eowL_L_Mgs LiGLULed Lki@ Qupmi, oLitevGuim enevliGLIe, Ijiqemeed enaGeumen
SpFw CprSlsafles sarsfluins o ereng.
LHDT&HGennWTed JHLBID elleneTajser
(1) smiGurenan_CrL_ susnidfleng wIHDSHNG LTSS EGL0D
(2) eowL GLrsrevr_fwrelen erevmrenflsens @Genmeusned seaundlsse ifswns
urdlasliu®Sng.
(3) o5@S dasaen urdlssiiu@eausre Qene Hiellaenn Geun mevflsEmn
S1fIBg e Semen.
(4) Qe6vgeall siqaDISa D, CBIMIKISES FniqWSTHOD IMIE DS

fmiepeosriser (Micronutrients)

8. Bmby

Curgleuns weTenfled @Y LDHDTSGHeMD SrewTliLBeudleoened. Lievels
oliGenGeur yrgmsaflen snprsean Levelgwrer Qrrdsemmer CalLGevev,
QurrSeGL6v wHmID ensl GLn@Grmbaefles L@Hwnsab 2 ereng. Bsesmed
efleCaiensullest steosL_Tren sL_Gg smidledlulled (ol LkiE eudlsHng.

LHDT&HGennWTed gHLBID ellensTaiser

(1) prodleor. usemsw Gorems gHUBUSTR BENESHET OEHEFT LOOHMID
Gleustenem BMWenLwFTs WIMIFDS.
319



(2) smny sauresemswb HCs1H sty w Hapsdsemenyb LTSsSHng.
(3) seflbrmisst @@Ly LDDISEGHMDENW HILLIDTS 2 6678 Fnlq.UeD6UUITS
2_emerenT.
9. QGumpmesr
BemevasEps@n, elmgsepsEn Gurrrer Coemeauliu@dmg. Ca™
Sweflseflesr 2 aMQen@Uy wWOHID LwWeTUTLIgHEGWL, WLSTHSSSSH6T
Woa5s&EEGWL, s Capur® OLFN&EGW,sMMCurenanl Gyl
SL_5815M&GWD Gunrres Caemeuliib. Cueib @& enmL_rme, anriGursmaser
wopnid Canpliyseflss euamidleng wrHnsHer LRICHNEGLD.
LUDDHTEHGeOHDWTE JFHUBID alleneTajser
1) 9 epligev uepliy maw Siwaed Crrenw HLBSSID.
2) syulleflerr 2 6 Slasaen HHmSWNG WINILD.
3) Bemevast GmHEvT(H CBTHIEIGD SHEMEDIOEDW S{eHL_WL{LD
4) @enevgst LHMID Sesflaer WH WD (PerGarCuw 2 kg NG W.
10. wrEisesfs
LD Ml & 60 &r B 605 EH& G Xl 6m & & 61 & & LD Caemeu(QHmg.
sniunrseilGevevaer, oy &miCLsvaer, leananl CrrzdGesed wHmiD enaGetenn
Oprslaeflen cargdlwing 2 erong.
LDHDT&GennTed FHLBID elenereayseir
1) elev greursdleor gmbued Lsefl Crremw egnHLOSSID
2) Geur Q@Y @edlw eueti&dl 2 emLwig
3) mrblenL usemsw Carens eHLGID.
11. smflyb
SDOTEHG HTeU LITGHSEHSEGD CoHemeauliL@b oolSerrGeoavast wHMID
oL GrrilCeney Hw Cmrdlseflens smmres  smblpnp ukisTODEDE.
WemmevGL_rengwiesfles gnpre S mLLISTed eerfl LimeveoLiflsremtsSleo (padlu LiriE
audladlenmgl. smiGurenan Cri - enpLrzyen Fwblensvenwt HeneoBlniSsiSng.
LHDT&HGennWTed JHLBID ellensTajser
1. sew@seflen Keuss @oiiy (Die Back) flilrev sreurgdled espu(Ib.
2. esempgwnr (Exanthema) etetim GCrrumed Ll ewL_LiL@Slulled Canmbgiser
2_(heun&sLiLBSlenment.
3. SHmwulllumge (Reclamation disease) steom Crmi Lylgrs Quplin L
wersTenfled euaTBD Freumiseafley eleng 2 (Heurgened LTS &GLD.

320



12. s155HETHD
AL Guer AL CLev stetin GBTSlenw 2ard@GelliLgne, PerGLmed
A 16 fle 2 (Heaunsa5Iled LRGsDHDE. Lrs Carsamauler LRGasnSng.
Geumy Liev QETSserest amiunefls smamanl Crev, g osanre wamanl GrredlCere,
QansCsranaCarev o fluieumenn 2orsEeilsEL.
LUDDTEHGeOHDWTE FHUBID elleneTajser
1. 2 @mwmlwu auetigflenw gOLGSSHID
2. @emevast s Agns, OBHSSLIS Semwhg Hnlened Crmi eHL@ILD.
3. mrblleL usemawGsramau|b, @GstHlw eueTi&Sub eHLILD.
13. oreSlLig esTid
eoBLT™6s euaTifleng wIHDSS 60 (WW&Hlw LG aufladng. Sevaniils
Siflev 2 (HeuTHESESeMS LITSlS@ELD. enbLr2e custidlens wihHmsHled LkGsDH @0
Oprdaener 2o el @M.
LDDTEHGeOHDWTE JFHUBID alleneTajser
1. geoLdyer yeraflaenemuybd, Qeneo ellaflibiiled sur_emev sHLBSSH HLierv
Freursdlev Wwehsen Letefl Crremw egHLBSSHILD.
2. amedlereufled GemeoiLpli @GmiS erien eured CGrmis srHLIHILD.

S Lauenewr 5.3 wsflu saflvriseflsr Qawellwed LkiED LUDHDTSGmDWTE FHLIHID

D SDsEpi>
au.eTeir & 6vfl 101D Qewellwed ukiE UHOTSGODWTE  FHUDID
&l ew o7 0 & 6iT

1. SiLIewT sreugrigefles GlLngleumes FNGMTETT eUETTEFS 6

2. mamL_reest euerifleng OMHMOLD 2 (HeUMTSENEVU|LD LTSS ESLD

3. Sy &enSlegett

4, OBL_TEQ68T Yrsmasser, Blujseflé obleomisen uéensw Canens, GsmHliw
ST BISS6T, ATP Beumenm eueni&d, wevnsefles euenisd)
SIEOIDEGLD (ST

5. o oL IV oLIT6T0 emmenimLIL_6VLD, glenesuTolbrdlser cueni&d @ssmd), LimeroLiGL_eiy
BuseflGuren_Haener siemwa@n  GFweun® Hiflslsse

6. CumL_réluib SS5GSSa uGSaaflib, Qenevs S|eOL_ST6IT eU6TsTENT LiFenaul
g6 Qss5815@W CseneuLBID Cenens, samiefenL_L1

LGS &6 @ LenLILING60

7. Feoui engwiblest, enLIGWImLLq.65T, Slewewst Lrs Ceigena senL GguwiuL
QBd) -67, Aeviessr, HevenL_eo -ul_ (B Qb Genevsefled
Beaihenm emLSEGLD Lu&engw Cenens erHLI(HIS60

8. QwsefAwLDd LEHEWSS\ 6T Fn DG LD, PEP, RuBP BrbenL LFmew Carens,
smunsendlGeven QrrSludles anCsrensweflsn HlpblLgey
oor&ElWLINGa|LD 2_6TTeng)

321



9. STeoSwid Qlgevaeu, LSlenmerviom LiL_eogdlest smiGureman. Gr_ susm'rélsmg,l
g, mL_L1dlenflev 2_gea b WIHDIDY&HGSHaFsHaH6T LTSIy

10. By o oL1GerGeun Lrsibd, GaL_Gevstv, sesflmisafleo mILLiomes
GlupngesfeniGL6v HMID 2_ewTiiey BIDLenL LFensw
el _CGLnCrmb Qprdlsafls sapr@n Canens, smhmy seunebd

unlsslLdSeo

11. Guimynest Ca?2_s1@en(®Li whmitd Liwes 1S emL1q.60 LipLIL B HSW
-uM_(P&@ID STHSSSISHET (Pened  3(p&Hed Crmil, oy lefles
-FN&GLW, sMGumenan Cri_ 2 671 S GEHH6T SEHENBHILITHE0
SL55150185E D Caemneu WeViT&6T (10) SevflaeT (W HW

(pererGu 2_Higeo

12. Lomisevlar eeng a6, BeneosensE Caemneu eoL_6enflev &mbLied Lemerfl Grpmi
2,36rIGLen, sriLnsenGevsiv, Geur QznLige @Gsstodlw
®aCeutev CpTSGHemen eors@G@ella@n  eueiss]

13. Smblyid SolferGeven, enL_CrrflGesteiv HmId A6 Sever(RGartlstr LetTLiga|
WemmevGLnengwesflletr Qmrdlsemen B jeemdion-L_enLudled
2o1&&el& @10 Canbg) 2 meunssid S(mbuLy

CUNIFE - leng 2 (HeuTsemeo
FOE560 S Crmiger

14, SISSHISHID 19 ALGLnGuetr fletig CLen, smiuineufls QIBBESHLONS e Senevaer
Sisstemant Gren , HLSADTEL leenanL - fiplemev Crmis, sevsriaserlet
-GrrdlGerteiv QipTdlmemen 2o GelsELID @elw euenigs)

15. redlLie 6sLd enpL_regesflent euenidleng LIHDSHEID Algendled igpast LsmeflGBmL,
SesiLis lev 2 (HeUTsHSHEID smedlilemeufled sm_smL_eumed
LIS eufleSng Crmil- Qeneoss (GnIseongeo

getr HH
gflwunes elleweow Cor0sbH &S
1. emanl Gyr Curesflsefen wmyGlLwT
(1) werstenfleveon Ceueesstenin () BT 1q eSleugmuibd
(®) @ranwes Cam L Ceusned (/=) CuGev Clanettest eMETTHSILD
2. @555 seflob LussFwLSSen gnprs 2 emeng

(S1) wrmisests:
(®) Qum_L_rflww

Camgl L QL sms Hriys

(F) §ISSHBMSLD

1.
2. smedlluerteufley
SINEICEAINY:T]
3. geoun Qanerrr BCertm gblevmisen

LGS0,
322

(=) Cuwsesflwib

GeopLLNLTe ersethSon etesrm Crmi erHLBE DS

eterp Gmmil wredllieestSSles @enmLumL_med



QunhS s s

Gumymest - enguLbl6sT

geoun - HevgfisSmns Crmi

SMOTD - Bemevggiener QuissD
Qum_Lrflwod - smGuremanl Cri @ LitlLwnss

B reser(® &) L6 LI6TsT S 61

(1) suempumSsea b - ewan GrrGLmesflgen

mhgl WS L6 LTS 6T

1.

2
3.
4

enanl_GrrGuresflgenlles memenio, Sevwaamen eleuflss
emanL GrrGunesflaelen Clgmfled miILLSens LILSgIL 6 elenéEs
seflbmiseflen (WPosSWSHUSHDSTET DEFBIGET WTen6u?

aCaeibd eesimi ClL epevamisailen (PsSWSFIUGHSUID, GHDHUMLL_T6D
apUID elemeteysenemu|b eXlens@as?

USG WS LG6LeseT a6

1.

QumepevsmIsGsT WOHMID [ievw epeosrseailer (PoEHwussausamsu|b,
&oUTLTe0 DL elenera senenujd LDH @ SL_(HEnT euenrs
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3.7 @ UQuwirsflullesr Camum(Hiser

SHTeurmis6T Wwevvenfleo @Hhg seflmsaer 2 Mepadlesmen. euhenn LD
2 L6V 2 MILILSEHSHE SLS5SISDe. oevuTgisasEhs@n Counsgnedsens@Lm
QoL Cw 2 6ten gewensafleo 2 eten weTEDIFND euflwns Seflwmise
2 MepeliLSleper. wewTaamrse, Hesflo 2 LiLGaanen senrhg Hleneoulley
Qanes(ereng. sesflo 2 Liysasaflenr @LLCLWTASSTe B wiki @ e Denw
Nenss Lo Gamlumrsst (e emeussliul_(Henerer. Qeumenm B resst(
FemeoLiL|geflev emeudaeond. (1) e ulitiumm 2 Mlepaseo (i1) 2 ufliiy 2 Hlehaseo
Beaupenn Cueib Lev Kfleysermns Wflgseomd.

QL LQuwirsSullest
Cam_ur(ser
2 w\iriupD 2 BlghsHe0 2wy 2 Mepsseo
|

! ! ! L . .
Quorgs Sjwefl L_metTeuTent sLgd Cam_un@m el GLm@Grmb
@ULIb uflomppbd  FwHleneo I uby Camun@

' | |
Qgmiiy sniuresils LIITZ—QG.\)&Q‘,@GBT G&:nsﬁ)@%&&ﬂs&r
Sjwesfl NN SrLin() Cam_un(

uflwrHobd uflwrHobd

e uflraumhm 2 1ehased

ATP-ulletr gymmedler 2 g6 Glevevnined LiTaigedles epevld seufln gjwierflser
Ceutaens@st Ogsueid fapsdl 2 uliiupm 2 Plepage erariu@ib. Geiaiens
2 Mlepager Hapsdl Ceuliuflensy wHMID eueniflens wWIHD FHLILITETSHETTE
urdlasiu@eudlevenen. sraurssla Qedle| Gemealster o560 @ b
Qe Slswres 2ar_s55n@E wrHlemed uwesfl 2 er6len(HLiy Couswrdlng.
2 ulrdiupo 2 HlEhaseo epeod seflio 2 Lisafles 2_stOen(LienL eNlenss L6
Car_ur@aer (peremeussLiLiL_(psene.
(21) wefl uflorpps Casrur® (lon-Exchange theory) seflomser owesflaemms
2 Blgpsliuespen. sreuy GlFsvedled o eten Cri wesflaepwd, el
SlweflaEpd, Qge massuul_@erer Ln 2o1_s555l60 2 6ter Chi wHMD o1
Swesflaepes uflwrHob CQEwwliL@GSenerr.
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s QuikiGennenw Qe Can_LimhseTmed elensseonLb.

() Qgriry ufiwrpps Csmur@ (Contact - Exchange theory) @ggsirefl opmid
gaiievpfl (1939) earamibd SPlEpissT Gomen (Par auFFriser.
BsCar_umniqesuig wemgsaaafledmhg Couisens@n, Counsafled mba
DTG HETHEHHGLD SjWerllHeT Henyaeons IMILEY, LIFIHDOLD enL_dlemmeur.
BO55 sweflast Ceaunblasr LrLfes SCsT, saflwewrgiseaeaflen SCam Heneo
lestesrmhmevnsy L 1g&0larenr(h @misl KNenewhg elOSeper. Bemeu e
dAflw Qareteneneys@en eomgeor(dlesiperr. @FN@E emser@bd Gamarororey
(Oscillation volume) etesrm Gluwi. Gy elgwren Wesr seww Qaretr B
Sweflgaflen eargeond Ganetenerey Cuonogsm selbdmhare (Overlap)
Beaupnien_Gw LfiwrHow Bawdng. sne Camiy ufliwrHo eemy GlLwi.

(ii) srirurefls gifleo ufwrpmé Gamur@ (Carbonic Acid Exchange Theory)

B&Carlunligesulg WevTSmIFeoTeTg 2oL s ClFweu(Beugne,
Swesfll ufwrHpssed WaHw LkiGeudlsdng). seauresHen Curg QeusflwmEb
CO,, B @enewrihgl sriunefls ojfleowns wimidng. @g H' (evanL_rgen
Sjwerfl)- wrseyd HCO, (swusmiuGen . gwesfl)- wnseyn Hengdng. sefloevor
giaaflen 155 @l 1g&0arem @ Criblen owesfl werTtaanrseiler 2 erer H
Siwesfluyesr uflbrHOL HyOLBEH B Cui Swefl Caurseps@st, H*
Swesfla@l uleons peoE D).

L1105 .8 Qg Lilorhnés Gan Ln(p

(3p) Lreirerear swflenso (Donnan Equilibrium)

F.G. Lreremenr erevieuflenr @&CamumiqeLig Hlemeowines 60608 Ligeu
wiyuwng Sjwerflast s Wadw LkiE cudlsdleper. @b wellser, Glasveds
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2 'L ynsSled Qmig Foass@ CeuallGu urejaudereney. Qeueurm e
GSMUNIL L etemsTenflgGenasuiley 2 stem Hlemeowinen e1dli Sjwesflaer Clamewr Glgev
2 LIL| &6m7&6e5160 eneusSLILIL_LT6V, &I0 3|66y siHlMbles senl Glamessr juwiesflaen
ClFONISHG6T BaHHSH6TDesT. QFETTe0 THLIL L Fn(DS6V WletT Semwenin FRHGIFIW
31Cs oena Cridlen semw Ganer. wellaer ClFaIsE6 L@Gausne,
Ggevedlen GCrillen weflaeflesr CQemley yp 2o _ssmzel iHawrdpg.
Ban @ Lremenen Foflenev eesimy GILILI.

©Gz5Gumed Hlemeowimest
Crmbdlest Sjwerflsen
BB Up el _s5560 Q&O
2 6o 1M 6t wievflaen co—

LMY Gsarid

SieOL_SesTD6TT. Cay H+“$@q} 2
e flfiy 2 MEpsase i X
. . . -
(Active absorption) . sefloei

&
Celeay eflaysE adli e/
Hensuied aueTiEflens uLb 5.9 smiurefls Sifleo uflorpns Cam_umr@

oD D 2pD Sl
2 5elCwr@ mewLOumib uellsafler 2 Mepage Hapsdl o uliiy

2 Mehaseo eraliL@b. sreurmsefles euns@Coaursasens@Ge Cafe| sflass
adli Hewsuled uweflaen Coagweneueng 2 ulilupn 2 HlEhaseo
Car_urasflen epeod elenss Guieong. seflwmsefler 2 uliliy 2 ©lepasemneo

Mensa Lew Caml_ur@&er 2 _erereut.
(=) g8 Car_ur@® (Carrier concept)

Qgevelev wesllaEnsE GNLLsenTL OateL sL_gHaem 60608 DS
GFsoueneu srewTliL(Odlenpen. sLgdlwneng GleusfliiLp 2om_ss5Hl60 B HHa
Swefleow 555 Oareav@®, sLsF - Swell &l B Csr@dew
2 eTLMs@GWL. @& 180° wrs &PnHdl SewLbg, ULeD PluTe BSIHS
uLevgdlen 2 L nsSled wefleww CeueflGupmdlpg, Gemesri wHGMMH
Swefleow e1@S5s eur Hmoydng. sLsHwurerg @, LrswrsGeun,
OprdlunsGeur @msseond. QrblapsflsE euaidleng wWIHD DM
Caemauiu®dng. QHss CarlureL sfflluss Sweflsermed esHu@ID.
wrpflw uflwrpob (Isotopic exchange), QeMeypmedlsr eflemerey (Saturation effect),
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wonIb sL_gdlaefler @llygsriy Gurenp Haweflast gsfsfeper. sL_gd

Carlur_eo ellenés Q@ ClanaTenasst 2 erereur.
(1) yrsLevdlsdles sL_gdluns Gleweou(eug (Protein - Lecithin as carrier)
(i) GareoGL&sMes Cam_un@®

YUrs Qevflgdler sLgdurs QewsuBeaug

Gluesirewr_ OHMID
Herrisler  HMHSSILILLG, é\%\e urevuniglgd ybleos —T P> K’
& L & & w n oen g %‘g}&
. . ) . > @
SoLimeOLITL_ 6L L 2 L 63T
QenLi Qeodlein
STLYeOLW LTSNS .
. . K'——> Q"@ GaneSlewr
BmsseonDd (e1.81.) % 0}2& 21814 Gevei . cr
QedlsSeir. @ Gt HMID P ¢ Sl Canaller ——>

o1\ bl et Swesll s emen
S5 ClevdlgHen - uwenfl
FL_(D50FT@GSenw 2 (Heurs@h. @& UL sl 2 L Lpb Baihg, Sjwesflenws
QeuefllCGup, Brripu@sSden epeod OCevdlgHGermev ererrm GQEIHWTED,

uL b 5.109 4rs-Qevdldlen sL_gdwns CleweoL(heug)

SoLIMeLINL Iq19.8 Sjflevwnsea|d, CareSssr (Choline) gysab LGLiLenLSlng.

Westerrt GareSenr stevL_Cren 2 geflwneib, eueniflens wWIHDH 2 HOHEOTEID

ClevdlgSlent Wemst(HID 2 (HeurssLILBH DS

(=) e CLmgCrmb uby Cariur® Sieg srevsLrrer sL$5s Carur® :
(Cytochrome Pump theory)

H. owergarig (1954) etetrn olepi @Hs CamnumenL (pereneugssi.
Bseulg, seurdflgseden QenL LClunmeraafles Crrg o sellsremnw Sz
2 L NG Jmmedlen 2 geluined, emel CLn@GCrmbd emwii] epeoid erdlmiblest
Siwersflget LL_eomiseT euflwins sL_ssLLIBSemest. Dnbss Cam_uim_ig e (padlw
&(Ih S &HS6IT6L 6T
(i) edi yuwesflaser O GFwell&ss (actively) sLGgHe0 emL_w (WPiguLb.
(i) erHi Swellaemer 2 MHlepad sL_glamems enal GCLn@Crmb QFweoL@ID.
(iii). p&edlggen Ffleuned Qeuafliuglbed oy seflaremipb, 2 L urlfe

SODSHVID HEwL_GlLIm)LD.
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(iv). sqwerfl Cearszned egpLID Wlest &fley euflwns Cri Swesflaeaflsn sL_sgize0
BewL_GlLimyb.

A, JFem (Fe'n Few dA
X X Fe”x X : Y
e Fe* 3 2_enGen

QleuefiGui

—T—)—
>
—f- Z
B[
%
g
2

el GLm@Cymb Liby I

uLib 5.11 en&GLm@Crmibd Ly
(v). Gaiiey Qawwiul’ L ywesfl 2 legpasemer elenss Quieong.
(Vi). srHmmHD seundid 2 enLw Greurmsefled G srewrliLBeudleoene.

25C6eu @aCar_ur® el guwerfl 2 MlEerazeomed gPOLOID sFeuTdSHeme0
Aens@Geaugrer Qs adli swefl saurflszsn 0605 2 L sarflsse cTemm
OWP&SLULOEF DG

3.2. senrolurmerseafler @L_LIQLWTEFS

2 wir greurmseailed 2 ewreuneng ellEFCoisamas@ auamrumpssiLL L
@Lwrer Qevevsafled L HCL surflssiu@Sng. QA BHE srHS
Hlemeoullev 2 emreuneng sreurslen LeoGoum LTSRISEHSHES QL LGLWTES
SoLdlpg. swurflssuulL 2 eweyl Curmer Qenevseafleo Qmba
sreurmisafles LeCeaun LTERISEHSHE CaameaisCanu, @ LICLWTFS Sjem_wjb
Hap&dlsE e amaller @LUCUUTEA eterm ClLw. Comeus@ Sidlawns o erer
2 emwreyLOun@pLseT senrwng Heveoulled LGaum Gy 2 mitiyseafled
Callgg eweusasiul (), sarhg Hlemeoule 6608 senrsens QL LGLw s
SoLaugied  @nhspsdl  seorQurmearseflar  @LUGUWITEA  eTeveyd
Siem&sILGE DS
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QL UQuUWTES e Sene

2 _ewrellent L LIGLWTES Guwed Crraflu, S Crred 3 6ve08 LISSTL(H
Slemsulled Hlapid.
SpCrréflw G LelLwirss

Beucuens QL LGLWITES QenevaailedBhg SPCHIsSH s, Counsen,
wonibd Cablly 2 niliILsEpsE B undnsg.
CueCrréaflu @LLQUWTFS

sneuy eumpelest &lev Hlenevsennen eleng (LPeMENSS6V, LDETTEMISHSIq.UN6D 2_6erm
Calliy 2 piiiysafled @mpha YHw sreurmisst Carearngen, Cuwr_H&ser,
weviisen, seflast Coramiged ol Hansdlsafler 2 el CunmLgser Goed
Crradlw QL L6luwies] oemL_dlemest.
usseur’_(h) QL UCuwirss

6w wonibd Geunseafler fleo Lrasmaeafler, 2 ewray, Mool adliser
(Medullary rays) suflwns usseur_ (@ @LLCLwiEd enLSms.
SpCrradiu QL LGLWTESemw elerés ausmerw Cargener (Ringing Experiment)

QR sTaursSams (53 He 1195, mseow ey wHD Sassener b

@Puul L uGduded LI
alemerw  euigelled sOHB Sl

Couetr @ b. B LS — B

2 HEBSUILLL Lmgmeoldlest Glin(Lp&med — fvan
SimLsaslul(h NG Emg. ew

3160608 61D BILsEHsEGL LNDE — UGS UGS
aumeTwliLGHEE GCue 2 6o —————e—— L
HpECseL Hnib Ypell Wasaw

L@SgGdapar. @bs LGSS st

uGdleo DmuHg Ceunpml Ceungen

Camevrmy &levrm evr. 10\ evrevfl v,

Qeeouwlledmhs QL UCLwisd uLib 5.12 euememuGsmgenest
LS 2_evwTe IO LIM(HL_&en

auememwLILIGI) eublwins Glgevev (Lpiquimned Coed LiGHuICeoGw Caflgai L eur.
BLUQuwTEAUTslr QuikiE (Wenn
L LQuwrsfullest uiki@ennenw edlenés et eumd CamunasT (Weot

meusSLILIL_(beTerer.
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per&Sleir Congg L& Gar_umr(® (Munch's Mass Flow)

GBS Bremhsefles 2 eten Qrs5s UL SensliGumen ColGatmwibd euluins
2_ewteyL1 Qun@bLseafles el L b 2_etengy etestLg) flev yBlepiseflen smsa. Qe
SlglitenLuled per&
eteoTeu 1930 - @60
ewm GCarlumigenes

(pest MEUGSTIT. — B
° . . . EiEEeT FN&ESHEDIT
CoCammuigSled 2 eren P )

26wt 6y L1 Ol L (i L& 61
CI5s QLLSMSHE
s1_(Hw. PemeouilenL_sdla Ggevaafled 2 HaunsasLID Fissenrssr, Claeedes

uLb 5.13 Gongs el L& Casmur®

geuah(h LTaI6 I(WSHFH5mF Slafle@n. Qaene, Gauflesm enaeod Gaeaer
2 Mlepflw Brrewg BeneoullenL_sdla ClFevaens@em L@GFHmal. DbssHamsSS et

SlgliuenL_uilev sren Cwrsg L L &Gasmun@ (et eneussLiLIL(DeTeng).

ooL{Garmuid euflwins, Corhmieumurs (source) 2_eten GemeoudlenL_g a6y s @D
CardlLwora (Sink) o8 2 siten CaemeuliLBID ZL_EisEHsE@0 Sen_Guw eflewmiiy
3Wss Filey srewiLEngl. @nhs elennliy oi(Wss silameng), Goed LnSSed
Ompa Bl sorbs sorburmetsener  CLISSHLIS  &6veTiq6on
CoCemmusHn@er Clea)s5s S mpngs @niSuns CeunseEps@ SienliLb.

Baemen m Punliiw enwlifes epeod ellendseond. Cri Canemrsdled
Bmenssiseflb euenehg setstemnTg. @Gwmuiess, auemnehbg (pevsvseafler Csiey
Cess Faiaysen sl Lluu@dleammer. Qeveu X, LOHMIL Yy eTerliL(BD
SeGMSL L _igemms ClgweoLd&lestmert.

X - etestn peCombL_fled Qledleydm FissenT Henreaib, y-ulled Glafley
GODBS FisHaHmT HOTENID 6THSHIS CamaeriL@b. eaupenn Bi Clemessr
B Gaumy sevenseafler maisg, Qhs Hevensaner @@ GLTLTND BenerTss
Geussor(@1D.

geuey(® LTl Klanpeusne, X, y stetm @rewt(h oypevGion- L iseflein
B y@HDgl. peuned x-ulev @b Bflesr oerey lawns 2 erang). srerGeu
lewpliy (WS35 e srrewions X-Qe Qmba Bi y-&@em GFseugne
SroLTHeTHEHL Clwrsswns Ggcdleamer. Qg (ereflen Carur_ (H&E
eNlensars enwHng.

B&5Car_ur®, @@m Sensulled LLBWL sorlurmetsaflear L L S
e @eugned, g @ (PsHw eHiiLns o ereng,.
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werrg Camurigeir p&Eugsgiaid

CoCemmug dled 2_ewreyliQunmenaseflesr expmid (Pholem loading) wphmib
QeueflCGumpmpid (Phloem unloading) etetip QanenewasE wpesg Canlun@m
SlgliuenLwng 2 arengl. QemeoulenL_sSlaelled (Hha 2 ewralt QUmhHLger
S Gemmug Slenien BaTeugl, 2 swralblunmetaefles aDDSSI6HEGHS SMTewIONS
2 6M6ng). ool |CemmugHleS(pHg 2 ewra|ls ClunmLser Caemeuu|ster @)L migensE
sLgsLLBeug QeuellCunnSEIsE Sirewons 2 smengl. @engsGuw Carhmiemi
Comdl 2 meywpenm (source-sink relationship) eTesteyd empLiLi.

3. 21 enmL_yegesflerr aueniidfleng mHMLD
(Nitrogen Metabolism)

eoBLres et Whgeutu| euefloenT_svgHed 78% asnewrliLBE M.
2 ulflemsefles 2 L svaeafled sremtiL@w (P&Hw seflivd emHLTEes oy @W.
Buyseflls ofleomasst, ewel CLrs@Crmbaer, L&swD, emeul L blemger,
SI0Be0MLI(HSET OHMID LTSEISefles Fanis enbHLT06 2 _6Teng).

eopLrxen Crriqwns LweTUBeuSleoened. g bl rxen Heneolium(
(Nitrogen fixation) eteorp Hlawpeflules epeod, enpLGri, ewmpLemrl WHMHID
SnGwreflureurs wrHPLULGEDS. U eNgwrer urseflwr  WHHID
BeolinabLurdlset ewpLreges Hlemeoumiqeo ki@ Glamerdlemmer. Loevorewnfled
o eten Cwrefllwr  wHMID wflwr  greurhsetted  Curiquwins
2 MlepsliL(hElestment.
enpL_reger spnd (Nitrogen Cycle)

sreurmser Grrqwrs vwetL®SS (WPigwrs seflo enmLresfles
Campmieumi euefletor_eoons 2 smeng). eueflioesur_ev enpbLFegent L eysrenfled
SiCuwresflwm, empLenrl, evpL_Cri wHmb sl enmLregests wiHDLLGE DG

asfln gemwlyseafler @iy wHNID ywse Hawpsfwns, HHCerm
SNeomser, KGuflemgser wPmL  WOABgerser  bCGwreflwreurs
wrppLu@GEerper. Qeuninler fev LGaeT eumu] enpbLTesTs WIHDHLILL(H
aueflemT_e05815@ S eptiniinOlesrmerr.

eopLrgeaflear LoGain &l Lenwblysst QenLIHOD  JewL_HG
auafloesuTL_60 emBL_T6IT jaTeneu WIPILE meuSS(HSHEGW HHES enmpL e
&1pHA eTeTLILI(HILD.
BOns snHHuled BB Hlenevset oL miEL.
(1) <Guwresflwmeunged (Ammonification)
(i) ewmLGrlLmzev (Nitrification)
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(i) ewmLCrL semowinns@geo (Nitrate Assimilation)
(iv) ewmLrgesr GleueflGumpmid (Denitrification)
(v) emmLrgen Blemeoliun(® (Nitrogen Fixation)

éj suerfloessT_60 emmL_T2g6st (78%)
§ LSlesT68T60 |/ GIBTSWIv6VNS eXllemevIS6IT
: Ry “‘«j .
P > %
‘ G

&6TRI DTS EHEO

ofSonesflur

& BL Gl & 6T W 10 16 (& 60

uLib 5.14 e BL y2gest & LpH &l

(1) SwCwraflurcurse

Bnhlapsfluied &Ml enmLregen, wetteniled o 6Tem iewwTam) udlflsefl e
2 geflwred wGwreflubd ywellgemms wrPHPLILESHDE. werefled &M
eopLrmefler Carpneumnuns Qms@n eevmdlern sleyssr wOHNIL @DHS,
SN(WPH& QaTenTiqHSGW Sreuy ellevmdlen 2 Lo er&FmIsen CUTETDOIDEDHD
uevCeumy edgons Coreflwneuns@n ermiewTent Litseflwrisammes Lrdsevsiv
rGurevev, urfleesv eaesrflav, &Hev W LLEHMFZET  LHMILD
2514 Cesmmennd_(Hiae GCunssimene - Slengsdlement.

(i) eoBGriLmrse
30-35°C Geutiuflemev Glanevr GleugGleuglines my wevenfley, pH
Beneowns @me@n Cungl, SwGwreflureureng), enpLenr (NO,)) =5 wmd
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dne enlCrl (NO,) odng. @snE bl CriLnge aemm Cluw.
enpL_GrrGenGunesmev steorn Lingleflwib wCwresflwrene enpLlenrl g Ha D
Bl CrrunsLi etesrp Lsile b enpbLlenrl e enbLlCriL_rse b wimmniFng.

oL CrrCerGurerrey  enpL_GrrursLit
Guomesflum - - >NO, -------- >NO
OBHL_enTL enmpL_Cr
(iii) ewpL_CrL_ SeTWIoNS @560

wevstenflev 2_6tem enpL_Crl, evplGrl wefllserns (NO,) sreurmisefles
Geur Qgr@Lllen gpeod 2 MlEhsliLBHDE. pevTed Qews HTeurmISHaTTEO
Crrgwrs LweTLBSSWIGWrsg. (W56 enpLlCri, enplGri AL&GLev
(Nitrate reductase) eteorp GBrElLNed enpLenrLndlmg (NO,) Kewewrit NO, ,
enpLlenrl fL_&GLev (Nitrite reductase) steorm QBrHuwineo obGurefllwreunrdng,.
BsnE Cosmeiwner e eevsLrresisener GemnssiulL. NAD whm)
CoLlurLnsenflenr ojeflaflespen. Qeueurm eopl Cril srHm &Heurgbd 2 emen
mlevremuilflasemmey obCresflwmeurns wrHDLILIL (B Merent QlF6) LjThisEna@EsT
Cersasliu@b HawpsdlsE bl Cri gearauwwns@ge semn lLwi.

2e’ 6e”
NO, ————® NO, ———p NH,
NAD(P) H Fd(red.)
s BLGTL . . dBLenrL S Cuoned]
DB o sBey TP A sGay T

(iv) emmLregetr GeueflGuibHmid

oL CrlenL, ewpLlenrlL s wimm g SwCwresflureirs wrphm
Yestenrit 9 5eS(hHbg ewBL_TQ6s euM OHMID DHBLTN Y&HF[H 2 (HEUMELD
Hapsd eplrger QaaflCuppd starliu@b. wenpuled eurwy enkbL T
auaflbesT_eggier GeuafllCuppliL@eaigne, ewBLrMen &wHd WOHDI
Qumlpg. GCLrGourarred caplfdlsaardy urfloee &sligedev,
ozCururfloed rLoplfdolsaardy Cursrp urseflur @nHapadulien
uiiGandlemeut.

(V) emmL_iegerr HleweoLim®

s6vflLo emL_enmbL_r2o6wT, Sl ewmBL_T2o6s euenswine wrHoLILL(H Sreurtisefles
vwerur_ (H&E 2565518 2 (heutsGn Hepssl oplryear fameoluur®
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