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CDopt**»1 

Itm iM.®*mt® i s potest tolly a p$tM.%i< on ©oat 

ee&oajeoi* so£i©# roeaib&y ft thlsu of tt« %*&ita»© lend i s 

m&mm®m ot tt»- g ^ t e Dorlfaan* '23» eevorit^ of the 

lisdtetloe of lion to §&©«$ bjr tin, g©p®rte of fclluve of 

0*09* ills© eof^«e f &iii0cifcDMit gyspea etc* m Us ocacRnooue 

solas of HMmfe0btt&* ^xy Ibotor teat deefleccca ovottsfelllty 

of iron in a soi l OF oô pet@s in tin? stxiorp&ta nmmm 

©@stftfc«tso& to lien CIUOTC^ID, 

Xxogt defieleiiey te pftitepo tte ©set difilct&t of oil 

& looted dftCtoiuiioioft u* ooi»et« imwgfiate &>»& of imn do 

not woolly ooftoot lion oMofo&i@ ttftotft amm^m quatttltle* 

of Iran si© &$£Uod loosHy afouni a tsec of1 cfcitib* float 

Ocflel£netoft of ifoa »t*aHy immi 'mm eomcte^ ty siddiEg 

f*latif«2y ftatpwasSflpt etelatos of Iron to M<jb value easfe-onopL. 

2f©a eMotec bsw teen effective ageato fisr supplying lion to 

giants, but t&gb ©out© pjeoltadfi* ttoolr oatcooiwc uoo partleUlftifty 

lor s*̂ &» 0105*1 l i t e s o r # « # Xxon upfeaisfc io found to to 



aenttloally ogntioliAti la cow @»ps lUm coytxtmi, mlm otc* 

and th* solution to the pmVXtm lloo Its selection of plant* 

ttatt ©as oxtfaot %m® S®m tte toot eovirofK&nt* 3*« of Uoo 

c&clato* apptmf® ®e Q atopc*? mtmwm fmttocr tfeon a pttBMivnt 

sol^ioft* titoiatufc- afeovft tno uti l i ty of tone Xsoa cfcolatts 

lUs© IC: ift?. { Ivan ec&t of ottoylatioUia8ine tctf«uioe>t&o aeJA 

&m wsstib* ( lion seat of othyioat-aiaB&ae ct - d f̂eg îo^pmsgriao 

oaid: ) for oowottag iron i£©fi«ifcii04i©s in esopi ©̂pe©l@12y on 

mXmmmm nolle* Suit tte** onolato* art not s:;© fat* nanttlactiiio 

to India ®m J*ue# at* loaslf^d to be Juporteii* *be ooftt of 

ooen i«§wrt&-4 i*o» etelata* i© laraaUy t»yo»4 tfoo ^.ach of an 

&v#fag& Indict famr* cur f*st.«r& ait9 ther&fate, loft with 

no otter atenmUw ®wmp% to wa tereaJile aolt of lfon trie* 

ferrous suaptefe for ©ometios of iron (fcfte^neieo of tfeoir 

OtOf»* 

In a® atteopt to stasia nM evaluate choap and afgoetlw 

sowe©/® of iron lor oorivotloct of l*a«»oS3Lorooi&f *«BA ot&ttiffc 

ospBrteBOte on «&Bfe C i^g u } variety .fccees ^outol* %brkl 

sua i-oigtefc C isjrifefc MISPIOI <* .- *u*non .- variety 2®?? •'• mm 

«»iai«et®4 in the laboratory of /^grloiiltttral wrt&etry sat MSH 

.-o&enoe i*pAfta*nt of tfentto* Ffcate Eri&nt Vioyq^cctb* l̂ oharl 

In 1976*77* £te onjoetif* of t t * oxferl&onte uao to at**** 

the of foctivomm of a locally tiyntteaiaeu iron titelate vie* 

Hon tJta»tcj mid tnseo eoeterolaliy avattat&Q iron chelate* 

viz* i n n oselate* lion citrate &M iron tartamte oy ooefsartttg 
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%imm iwm &ovaw& ©a tfe& «*«y o»t«er end ife& rM etttoiafftgOl 

®&^t&& ©f a l ^ sua £0»^ii» pioitts gfotm 2A csr^ atfitmis 

title slMle4« 



 
 
 
 
 
 
 
 

 



mm* m iztt&Mrm 

2*1 Cti3©»tjS& of p2aat& that eon bo ««*&€. t# &t$$&7ing 

if®® to ©^0»l4e ptaitei «mei bocteci fejbffcd to SD l*I*<®« 

oaosoftls* i@ «ot ©f&y tl» olieet tsnzxm ctefidfcncy &a*&»e 

of s&anfei C Gsisf 18k39 1£M> ), fcafc i s ale© tfce cost vldtepieari 

tAneval nutritional ui&oi&r in tbe vos&df oepociciai^ ©a tfce 

c63.«uE©otffi s®ja& «toiei3 ecw* eoffe titan ©m^tltea own of fttu 

vnfld C brofuaf 195t| 196Xt ; &Hnee sM lunt, l*)60 i. $*» 

uieofslisf Iiae been fenorted imm aiflbtcnt s^tpm^iraiio s©ia 

gestae of India I Agamcan nod t£kiotfnt 1$&3$ :ft»rc* sai 

'£ ondhmift, 3 . ? ^ J. 

2*2 £'aetofo ecMaduefto to linn <&2oracie 

Xmct is Abundantly pi^serit to tin l&taupt&xft* 

0,09 & - t»«2 * or COK* C JiM&ooo« 3,^# ) f l̂ eii- cS ifoo in 

footiikg mdlvst is mj?fcly n ccuiec c«f Hon dfefSolcBcy C t'QUooe 

and i*trl&tv 1<N!» )• ttlnofe ia»n chlorosis fuwfcfc/- i s a®rSow 

eeononio loaves to agrieislfciirol mid faortieuittiRil e«?fis tte 

pfohlon l»e teen investigated ftoc VDIIOUB tmx&eot and 
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dlfftxenft fiaotti of th* sttg0*Ht«?i"g hem men dloeUBood % 

001*1*1 womrnm C ifcofnt, ctt ©!» X9?0f ffeoim 1^S» 296®, 19&I 

BuMtt, ©t ol« 19591 *''«XSa@@ &«& t«Btt X9&®! --8d2La«>f X9&2» 197X1 

ravitt, 1963$ u t t l * t 1971 )« Ti* principal fbetoic mtAm&m 
to Ifon ot&otoals oje m aol©!1 t 

1« Higto waCQj i s *@1X 

2, lEgti feleftitioiBte tn ooii9 or M&fpttoft «&tt* 

3. !&($ 1 m l * of fcoovy eetole«4to, f;ut : i*9 t i e . 

**# Utitel»iioo6 cation nlJbs. 

%'t» B»3& of a J&v f&etsoi® cooduelvt. fce jum efc&ogosio 

Is drt&Uou t*l©w ©o tte booie of tfmUalftc iitcstituie* 

Sasfustw to BOO* lores tlgbtion us© pfovi&d % liatg.ay 

ami Hater ( X9**6 ) wlso vsportea tfcat ifticBttoa fol&t&voljr 

feltfi Hi blcurfeomUc indued obloiesift In ogploo taA pernm* 

X® a -oi l sanation tbt. concr. titration of fcte«tewt# Ion 1* 

related to c* ration and tussle? given contlltiori,-9 laeioato* 
and Cvawford 

vlti) inoi««6&ii0 co2 pmrnvm* ftouttior^C 1&7 ) &m Motto*!* 

C If SI I tevo e@mM©»©4 poor soi l wifttton waa foot 4i*li*fB 

as fbotois oojstilfeatliig %& Utt^liktiio»a ct&ovo&ltf* ?©©* 

soU aeration xosulte la deoioaoed 2*urtl*l pw&euie of oj^ffta 

asi laurens©*! immwm of eattooitilosldc» tiutt ioereani**® tbe 
mm®mtm%imi of tfco UcarlioimU ion in tte a»& -ylut^?i. 



§ 

fetter oad m@mm C 19S£ * «»«• *a l * to denoaBtraia 

ohaofwis la baaae st hi#i telearhsaat© l«rclc repawn®®® of 

the pU of the nolntloa* OA th® o*atfftiy9 £»tc? f 2960 %; did 

aot gtooarre angr chloto^la to f 1 aojfeBaaft * i ta adtiltiaa of 

10 o*/ l of SMJSCU to ta» aolu&laa «fitn«© Hi tfaft oH^mi of 

I© or r» t» eugspatad that the «fl*dt of olaorboaatc on the 

aw&op»fst of *•* chlorosis a^^afci t© to ©us unlet) la ladiract 

ttttt?#r than dliaet. 

2»2*2 Colelnn s 

0&rte&» plwste afcaorb 2$&a i-e and <fc*elop 5"te eliioroiit 

wtat »»psir»ti^ly ht#s eaaa&atra>tioa of eeietex. i& ptaeeat In 

the grovtb medlta. i i eCcor§e, 19*9* fhorae £t o i , 1950 tod 

Voebuttfi et c4« 2$*® >• Ki«|j ooaocatratlenc; of ox&elMB in tto? 

©@H hav* teen thought to ha a sa|or eat*«tivc> fcotor of 

H^oaofocte ? trova* 1956 ssfi ftallae* 1 luRt* I960 ) , bttt 

• f leet of this Is difficult to n#pnratfc fnm t l» * fleet of 

soil -n on t*ea afveJieMit&y• ttm \m lateraeiajr laaativated 

l a plant© C Browa, et &l* 29*15 * prtaelpelly froa the oeaalaed 

effsot of fttespftorwi oad oaletMB« reetiltiat; 1 B the Sbasatloa 

of • ee»$s2®* latoltfblfi eelt* Cel«lttb ©t*st to 'om^nt la much 

tsl#*r ooaocixtrfttlon la tsatefefnte to Into rib re vitfc i-e ta>t©fee 

@M Uaneport to aay grsnt efcgie** lias?** ot el* C 19&3 •• 

em0l«fel trm their «xp®rte»it© that eeleluc coaotatrotloa 

hod to #«acc.4 5 * XO"̂  it taftfos* $h© eaaocatrotlaa of l • la 

the eiudate na© loner tfeoa the eoatral* 



? 

vftXdte my not t* a faotor fa el l eaccc ©t imn 

eM&tmiM teoauf* m®mm@& J#af ealeisfc le a ofcojftetftfiB tie-

in flo»t oa»e& of Una dftoooals* wy&esglsis fcottiooa &ft>n and 

ea&eiiiB tens not toten attadtod to any gieat exteut* ft® affaafe 

of ©«©©a§ oa&eiaB la a ##11, is eenfttolty aaoooiate-Q wltn M,#i 

fE mad oottMiQiMfit UBacvalinblllty of Hen C Ufcoe&f 1 0 5 > * 

Tiaa lapoftanoa ©f the fatlo of lion to uonc&UBaa tn 

plant ts»s»e has feien pelafead out Isgr sewrssl wi?!ses«? mA 

data ha» SttgpSted ttait a initio of 1»£ to 2*5 Is vaqoif** 

fey »©lt5®i gsovtB I i*t*f»f 2,̂ *4 5# Tu|Boa ; 20*»C ) ta* 

tssfortad tfost wuspsiaaii© dafieleooy cyfcptenB or. eats mm 

Uiaatic&l to tboac of ifon toxicity asnd imn drtofoa&a lias 

tot an rrotiuccd by laefeaaing tba Cia*iga**et€ 3LO*C2LC« £e**io and 

wfeife t 19^2 "• in a olaanle pupfer c2*&ily deu>i»tta1»d tfcat 

tfco esRgsus^/imn ratio v*a of importance in elite mining 

vhetba* ©@y!»©n p&anta otevBd ayBpteeo of eMoi&cis ov 

aba ted litaltfeyt ©t&exoDia appearing vtfen tfcc ratio w»s 

oitfaar too IA# C ttaneanaaa toxicity « or too low ( s-janeaaaao 

tiaftelaney )* *'t»y fwrt&ar atated tfmt ttec ison content of 

plant nas hlstier at a low than at &&# nanDaa&ac lovc-x i s 

giovtn §a©dl& imHoafcisg tfeat ifon and ettcnacix allow raoSproot̂  

raiatlofBtlp in ateorption* Ctepccm and iLaofctt c XSfofi > and 

ingarsua C if#5 #• anggaatad ttiat &mme rancenaae fc&ialafa the 
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tfftotilocatilaa of iron ty lanaarine imm i s £&• plant Into an 

teaoliftla Ibna* All Umm tmtm sugpst intcraatldtt batneer* 

isan QM oangManaa to tt* dewlapwit of tajicritj? or dafiaiaaey, 

i3att*v*r« Sanaim ©ad tiavaaaiD ( I9G6 ) in ttftir ©aparUatitt ao 

Am aattM oat s t i ^ s t i,c^a ratio aa a ffeetos* ®n vtotxto 

devalaptsaat of IJRDR a&Hel&oay £y®§st» dc-penoU,. 

Xtota* i s w ©fcl©r©Kio la an ai^oeta of mH ftee$©» tbat 

ladaaa itc availability t@ $t&dbs or ia aausog by poor 

elftjAancp af tea plant ^>r abaafptlan, tranc&ooatlca or 

utilisation of iron, atptnUiae apcso tha coH facto ta t Iran 

el&ato&Ss usy ba qualified as earliaMAMUaliMseu, Meafbaaat©*. 

-iiatietu, 2Jto^lndtiat»4« pt^pbate*i&£uea£ of* to<wy i otel 

( l a t Cu, £n# ft», Vt ue9 £*» ate» >iadaaaa 

a«3 t&aflnaala of Haa ab2a«©&i® : 

a) Iwm ia tineas ana1 raatipc s*4tw« * 

Evaluation of avail-ability &t Iran to planto ftas feat a 

guifcc jftptaaaatio @@ aaitibar analysis of "afsilil®" l*aa 

aaatant ©f 6©t3s C $bamtf l M t $bnwa aa@ i'tdPUK, l$Mt| 

olaan and CaAs«jnt I9»9t OaUJtg© ©ai iatordav x&fat Asawala 

and |j»to»fepat 19&3 H ^ r tl» tftaauft oooteot of iron to paaî ® 

ptovldo an? reliaaia m * st of isoa availability f r«-bfttsa 

ot al«c 1S 6̂ )• 

to; eai»»fit#atiari of attaer atttrlant ©icon eta j 

Iran «leftel&seyf **fetlsfer tru» ar latiuocd* xi^ulta ia 
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x&?m& fitangea in tte oanaeatrattan o i ot'te r oifcilaat «aats»ta$s 

ami ©nfipsfciioa bsve toaon &a6» to una tiaeiae ooaacntfatlon of 

eettoia eictwmtii C ©tter tt*& JU»fi ", as a« taft»& of ttvaUabl&lt! 

of tvoa %o p&omfca* Xton et&o*s»slJt Is ainoet alm^s na^oeS-ated 

v i ta inefd^c cf pofessanlns, nitr^^n^ tappa** co&srtKMua aM 

t»fw# la «o0t M M tha ^ © w t t e Seaw© c&oo oaatela aidbar 

oooaBntaafclon ©f slue, cadi)** pbaaptan* aaS cu&pbi* than 

aosnal, gtaea 2Bsm® i t'Mht®tmt at aX« W G » 

0) tlttfeflaBt ration s 

i m n f t votfteia fcaar© s«ggB£te4 fclm use of certain 

auatiaafc tuiloa fa* Uteati&lag i iaa nte&&m*is* &ate>c& sail 

fete aaaoctat&s C I960 , aaggaefc t te t b i # HA>a a i i J A * ret to 

4a plmfc U%®m® a*& auggaattva ©f l iaa teftefteaoy* Manila 

am 4>t&9a < 1#*2 ) end 0f£St&3J.ma < 1969 ) Idcatmed s M # . 

Itis/H? mfcl© a* otsa*»efc®fistic of ifen aaiafaafta tsrtaspaait?© 

of Its oaiMM;« Hebaatra ot al« ( 1976 < a a e * * * that lion 

dallaJaat p&afj&s a*© sluaya ©sisoelatea wiU:. 1^1 SuA* fatla 

aad gam tal ly * felfit- <V*** tatio eey t» »©& 02 aa iaisx of 

Ijpoa frfteteiwy* Oaacvar &a& fcaan < 1972 : ©fcror¥es4 ttoat sine 

&$fille&&S@fi to rice na ld ©aj i»a^ dteveaaod i » s aa4 eaaeaflaaa 

oomeatfaMoa in plant. rata* asi i.?tiat*GB < :.\v:2 ': observed 

S© at? f latency la two minaifc© of oota «taa» ta&tiaat solaaiofi 

mm anp$ijte4 vitb @aia v c > ss jga . But ste l lar i ta ta i * 

«@p Dot ©te«irf®«i uo&r f lam ooaftitton vti&a fcisfrer mt»s of 

1; n»«t« «p$&l©i. C §©»**0G *sg/toa ) . : t&Lack cfc ••!. C 1976 ) l a 



30 

tfcci* otuQr ©f ©stiimit®©® of the «fftot9 of high lootl* of 

itfs* c ijflsm salt ©f <U»ffcgr2*fii tr&aa&se pasteaaotio m$& " 

3 M S^^i/i Oli Blaw«i*itst«ttffe qptafct 16 &UBt»»bsat» o t e e n « 6 t h a t 

©otfe ofpate gettiltid i » „cr^ laefeaM« on Hi in simoon, 

l«a^«t%. iQtlo *•»» teo»#i#<l tgr ^*** for ŵ  naa tit md to • 

2*s§®r este«& fey l'« a * *.» ia&Loatiog n©» feseguspsrt tfeiotigfc 

tto plants m tiff* m%tiX cfeailates. ^^mm ( *$fc6 • J*«i f%poft®4 

tbo* entigarass© deileloAay «̂ ©ptoea o» o*&« g;r S«fc»tt«&i to 

ttooe of lion toi&oitj spa laoa dsloiosis feeP i#en pto&aM ip 

Umwv^Um &# w$m0m®& Ifcwis* 

a) Ofpmio ®ota@ • 

Plants ©it&Mttog icon etOofo&J* s#e *u-pe*te& to »hm 

& 4£*turtNUioe In organic acid e©t&&©3&©i§ v&.efc 10 0NBOfs3Ay 

©asociatea vitb nmoase isj the* ©oisopiitmtte of ait j ie acM 

f J;,oO»ofp| 19b9f I24m t 19S1{ Hhsoisst et <&• 19591 ifcfcosk 

eat KenriMNtt X9$S )» mmeik i M Morrison C 1$^* 19S8 • 

Iwwe suggsstsa a Mgfc tricayboxyiic to dlea^o:^'lic aeM 

^t i© ia tilt clilorotie l^sws ©@ «*g@tiifciif© of t » » ttrfteteacy, 

wOVblOl ¥ « * ! » » OS** o t a M f W d tfeot t * » O & O l O t l O t iSSUS 

m^t^»$ a tx^oj- aistastene® in ultiof&ti ektaboiitttt tfet 

Utsoj^r teieg esssvtlly ossoolat©*! iritis lnoscaaod sooiMtt*tto& 

&$ m$jm*mMe to the plsuls showing ii©» ©Moa^is <tislii9tso» ^ 
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ftador controlled eoltu** e©t»iSt$«i3t irai aefloteaay 

i s foova to aoeit&SG tfa* aotMity of Hon cncyeae e&tftl*t 

i *|«nsay and Itaot 1971 )» «*rlosSde&e C <'*8o*wlat «t el» 

1971 ) aM Cytoettmoaldftte C ramfe aad imu£« 196-0 )> 

Ifetueotia «t al« C 1976 # gUMtttiat4 that 4ocf<ec«<? 4® 

etilorsptiyaJt pflstoiii oltfog»D anfi the aetlvltgr of ©atalai»s 

iSliioa®0# «na uteisia ptoopfeotyiaeti on* stloiilatlQBt i s the 

activity of riteonaOaant ant SEOf@mat@ fyiosft^pbat&ae Is 

clslorotie . . cmt taâ  SOSTW a&» & 0t£A tlecfecttle&l lutes of 

2»^ Ooffeetloii of isoti aUU»i«&la 

Utvltt C 195^ '*- oferomH tbat vt»n gteua vitfo •teutiani 

©ulte^ Dotation* v b m fiitE^gtri %M ptmiM^ m ifttial* m& 

lion a® iferrie eltvtte rice plant Btomd Hon dal*fe«3ft* But 

Ci«fi@t§@ { Zv30 ,- rouftsl tfc&t wttli dtMtft i&tfog&a, ffttiia 

oltiiato, ife*rto*tartafs&tfe vaie gooi is©w©©« of x*oa but 

la©*§aiii© foitii of isoft l i t e Ifc-ra-le ©tOoi**!©* $»ST1O pliaapliata 

ittl Sulcus atfl̂ faate van not euttata* Uw- couroae tho 

laofgame tow of 4«»n w t !to«ns to fct otfttclfto cswl̂  vtea 

t t * 90UTOC o f JtltSOfBtt IN* aNJOttUtt* AgaflNta Ot :u , '19"6 

u&iag itrrle cfoloriiit f fttttowa »tilptm%£» £urrla*ollaMt*t 

lorrlo»teftavatei fe*ri®«S>W*f and fowto-E,,.^;*; ê  e nosifo* 

of Una fionad tbat flea plants ooHM utilise eH s©«w©s of 



<*•» 

twm ®Mm% ®^mXly m'H with casnemiiK.. or tfnsoniifci s i t e ^ m 

a eonim of riitro^n. Ulee $UaH© wefctvliic; t&tf&te or %mm 

mvia utUl^c ittrio-i^i feyfe c@i&€ apt utillre ftynrie cftOoy&fet 

Ibfffl0»dLtnftft ur fawte UHlfc sM c©w3̂  *&sy poo&y ufcllta* 

ffets?©* oiaptat* soft j»yrta»tftrtG.*&te * ?l* csovtto vttli 

Uttirto-tifi^ at s®«r©& of i » » aa& attftte sna vmst us SOUM** 

of mtoBOBa va/t ©ill* dtpjM»*»4 cs ecepa*»6 to paaat© g w » 

villi smoQite or aeooaMM nitrate. 

©on irtcrefc^ tfc* tft*Ua&tXlty of aAexe&MM#at6 to p3ant3 % 

Irisrca^g their ŝ@»IX@w to r©#ts -tfmm& fete ^©n, 

UetH&tatr C i$69 ) »ttfepst*4 tfeat liavlo-acid ha* positive 

•ffteta ofi root initiation, vblefc appn&j'e to ta related to 

II® &»te& cmjpl&xim aaUlty* ifeay w&itex® I Bfeatarltl)* 29^9? 

•tiUMtlli 1%3L / found tt»t lswaS.a*aM4 am ksl,. c&taliift isms 

Is. partlemar Han, In aolufclan* fcaxtifi- ml i**** ( %$% ) 

afv ef ti* ofjiî oG that bond !»t*«>#n the neteX ion a&a tot 

CMajbloa of s*tn3, i©m ©©©mrtitg in the vielalty of 

S&aftt aaot® a ^ 3 «B tepeftofe rale ifi. •«p&ty£&c taitilaafta to 

pi©»te# ' civ. i t not fer ttAa Supn-teftt {teitoeftiiaBt em% soils 

mould to davold of plant growth aeaaafc iron otsat In scat® 

ea§i$f s l » t aofpart and fca»ia»a« are too laoolu&lft m s o i u 

to cal&Bate aaaanate l&mlB ©f *o2afc3* attrtesite* 
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vater ««flU&a« wci &©rc aooeMlfeXe to plaint toot* t-ottaot 

( If % } his liftttd Urn gftmetor Istiee that ec <MMft$tnl&» 

de l a t e : EAJBt fe&f© s 

l» £ho aetaX C !'*» Sn, l » or Cu ) in tbe ebeXftto fta§ 

oast not t» « » » # i»$S«o»d tf ottic^ e»toe . 

2. 33* ottal tifaftlato wmt fee »tat&e neatest fcytifa&3F9i&. 

3« ?t» eteimtiag *£»&* M l sot i* *©c«i»e©4 fy s©H 

k» XL.- fgst&2. gta&att MBt t* utter Go&tft&o* 

$. tbc eMjfte mm% not to enslly fl*»a in »oil, 

6# «%€• Lietal tswt l* ewaUJE&l* to the nlotti either *t 

root eurfto? or ftMutefB In the ^ont* 

7» 3£* chelating a#ti£t oust tat aonfeoxie to $l&nl® In 

8. „ ji€ t»t*l en©!©*© wm% I© i s a Ibncs o.^ily qppia** 

to -oi l or to p£anta« 

9, 21* veto! d»l*te mm% too iflMgewlivQ* 

S#§ &aM£tty of uetal oMfttes * 

the wrd cbelat̂ : ©<»§ froe the Grocl: clgr&Qring clay 

oat ftferc to fete ring eonfUnsnttoa vise© & t£tc& ion M M G I I 

i/itls two #r «»t« *a*etio& donate* l't»t* ate e lorat mfc*r of 
fibf&otiog U#T&G tu t Urn cl&cttiMi 4®mm vhksh liz\i to the 



Ih 

wtai® mm UfeUod to m.%»pa» oxygen m& ctiuu* C ^ttwit 

arxi loonaxd* 190* ••* - ^ r a chelate; in fcrred, tt» ettal. 

©©«e#© t« fc«t» i ts im$& otaxataa onptrttoe* :,ntQ.?t&iy 

owmrtag ota&tttoa wee oUfl« f taft*x4ot os^lic smfi mt«® totte 

Ooe» *xxy Wl##tt*© ctoeiates «ao *st&dfoptgr22f a engs^ttwp 

olxaato9 $M tin* eytoeiiraK'G vl&oli ate very ct&blo iron 

fto» etetXatioia nr&etloa proceed* WXOCS&G to ttot axw 

of caxx x*tlon C iitwMt sua teonxxd* 195^ ' > 

tietol ion * ctelatiag &g»*st "IT**""""* f»tol ofexlxift* 

{ total chelate '. 

(I-too uttol Ion) x (eiftlaftlttg agent, 

K is tfto -equllibyl^ oomtatife of tlx* leoetloft and 

tin f tea the ©olar xotlo of the £jnt«i3» vbioJi ©om*§» la to® 

ctM&ftt* to the total i s tte ioalxed state. Uhcrc It is wi^ 

ioxfs, tl» eotal l®a oonocatmtloa $e wsy coeW* tte :J 

volut Is ©caaaosily m ^ m d l o a s li» otxMll&y ooflxtant of 

«1» cbal&fce mm will mty dxpondlxe on the o©%slf otKKUtlag 

a@wtf and otimt factor, £tottiity ooatxfits a*© ixnixlly 

oqpioaoxd •» tt* IOXJXYUIXB ©f tfcft & VXXOD, tlfc titt&mv tfco 

log •' vnXw tte mm §st©$il© in tte cataplex oau t$» l@«s*r 

ti* teaooiiegr lor tfcx ©8u$a©ji to yield i*tol ices* 

She ptgpxrtioe of ofetlfttoe ooxy vUb pE« Jo* «*s®pl®t 
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mm p& 6f tbe olf im v&ai ooBptt* vitfe : «r. im ***** 

QB«ftlt at &b®«& pfi 89&*^ ©@as©s to be * W I T tflfesMf® 

cfeclafc for tfeSJ m%®2>* Iton efeelAtt* in the cwH % tot 

tikm® titoa&atee te<m®§ % patt of cft&atttaljr c&afflMl anion 

tft&ab msdm® i t l®@e ©*®«K5ptsit&© ta oomretetoa to m 

inavalXat&e §&m m& dtettd^tei tta teafc-ney f tfcc ifs» 

t© to pieeJ$£tatt»d as m iaeoXi&ia fgtfvatea if©© oxide* ft» 

•feeeiptlao of el®Xa&@d im® tflr the plant apperj® to be 

OaweriBd by î©§e< lactate wMeti ©mt»aX anloe &te®x$ti0»» 

Xton cMiates vfeiab ej&ibit tb& xtaet tendency to MM 

Iqrdibjqrl lane and iiaw the great*at utataXi&srt m immumd 

by tbe stability eoosfc&iifc, a#e tfae on®® uMdi ofem to Xaaat 

teaieaqr fee dSeeeeiat^ in toetlng »d£a C i t«§SX at aX« X9# % 

- -ability diapsteg ptwid§ a aameafcikt o©-«p for 

f€ip*©©®i&iiig ajid inttspietlag ssefciaX ataulate e<$ilXltoia» 

¥£ta sbs gM of ttseefc ®$&%sm®% to w®4©r eatiDe<iti*aaee of 

msy int©ruir^-^'«t e<juUibrla may ba waaM^id aaa aadeietaad 

2,6.1 stability of l^Olvldica etwlabe® : 

2toe stability alagwei fa* : #0» i s pfeeunted In i Lg, 1& 

td*§» ejelo fraction of Sim ae§©eS&tetl vltb &aoti cation m 

giabiecl on a lag scale, £faa sslatbtd vnX*«i cover the. futsft1 

fxwa X©~̂  I© X0'J vtslefe ie , of course, tb& rea(£ f*ae 0«03X to 1* 
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p8 § sol Gcwtiboiate* pffttfefclaiite eiboft* qppffv&SotAGly # &*i 

< l#©ff®H# 1972 )• f f » « mm%m%mm em in ©3©@3test 

agfwewafc v/itl; stu&i&i? of »-a©iiei® of SSttA la soils 

C Eaai^ot&iatfge eM Uopfr»Jfef»at 19971 I t f i f l w ot e l * 19#s 

KosvctiU K M ttafe«irv 19691 fcaliao* «t & • 195?3 >• 

tig*^ Is also a m®k m p c t i t e r Iter **as?A sod tia-£ M A 

otelate® sfeosjM tot fee fepoftoflfe to ©oil© wo&co ^ * 

eeo©g?i*fe»tteit» are semeljr d©pi®®®#d# *»* pfote«ai©d Sf«©i«® 

of &/£& mft of txi«& Igwer stabi l i ty , csn they 0© ast appfta* 

ttitibta th» maga ©f ss©l© ftaettoai plot ted < I torwl l t 1^2 )* 

CSCBMB s 

*ls® stabil ity 4i&gf»ai& for cttJmts in *$®1X ;, Glut ion is 

iimim&ad t^ •!*•» €&*, &M Kg* cfeelatas C H e Ifc \ M*CSX 

6otS\aatsa f*$fc fB V to 6*7 aM ssatioMS r̂ limits CXJ at sa 

e m e t t w . H t e U a g age* for * > , 6 W D «» , * aclU 3 a U 

sanftltloaa* Co*CXS do^at^s ffcws jH C»7 fc® ?«ft feat Al̂ anA 

fc,g»©p©fi!#8 we aSUio important* A» CS*: soaatoi&lfey dtoisasaa 

afê s® pe %$% Ki>CX2 toef©»©a napMly l a ittyortaaofc n a m i t 

i^Bteatus afafva p8 7»9» !xh© generally ley stabi l i ty of C » 

eaalatea is mt£0&U& W ® * pmmsm ©f iGiatlvely a * rp 

m&M tm&tiem of !!*•€ ligat&s* At M^D pHt fci» Dro» elf 

Ugsa* wiy te tt* tisc&a&at sp®et@a i n coi l c;c2.u"yiom 
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o**uat 

She ife&feUlty «i&np» ffcr ox is pgaoeated 1» *ig. I®, 
fMs dlagfnc- i s iww&ly eUsHar to tt» 4iocfcc *h* CXf 
eastspfc tfaet loc& ehelatfefi «fi <x»t sttfflcJ&iftt&y otft£&« to 
G$s*or *» tte dto8feav una the ia©3>e fttet&oa of ts* fete 
3»lS8jii *is©# to itlat&vely high ttw&e «wi; In aoid eo&l 
^olutimi. <& fbtta* t;«my M&tl*l£goixi ootsf&oufco , oaA it* 
•tfttfcllty d&agrafe id tfei» lnfli»ma tp iter- total UpaS 
cornvvfotatlmu Hg» 1c is ia«ppfQp*iftte for total c-.: 

oonoentiattoi* tint 4i$m* wistei^ fpw® ICT* t:# &&» i» 
pa%i©yMiî  tyut for vcijr' high e©o©e©trtattos f &ofl1*21t 

XW$ ) . 

2,6,2 kiwmf^ o f £«h»«fe®lat© sstot)&lS% 1 

In s omaiy st&hSltt^ cliagm. ? 31,:,, 26 }f tl* ratio 
of Vm msmntmtim of ofe*latod-»ie to the ootKentoatlofi of 
total etelat&ng aipat in plotted en a llnoer s#ol© for 
aavctal chelate* to @ftftei£§ft tte oof* elective. &m..ates 
tm le^*. Eiotto the la&lii&dMa cunt selaU f̂c etefettltlre of 
the lo»ohtla*Mi V&fsr s# & fuoeUoft of pB la ;.sU &olotlon« 
Xhft ®&J& llttltatlen to ohtlatlea of I*** Uy t&, ci*» ISA 
C -Itrllotrlaccitlc add ', K8E& c ethylooe {2ya»t&aG&Ao 
etlipaothor tetraacetate ' w& K#2^ c Hydros otfeqraottQrloi* 
dlaolflft MaoBtlo acid , gUsec fxtac. the ©eeji0ti,tl©» of Al** 
ana Co2* vitb i©^* for thtse otalaUag 21&Bn&« ttaaoetltlott 



RG 1A! STABILITY DIAGRAM FOR £PTA IN 

. ,£QUiuJBRiUM WiTH H% Co, Mg3/ 

Al3+AND FeS+ IN SOL SOLUTION. 

HG1B* SIAB,; j fV DIAGRAM J-"A CF i 

.-si H - H U ' f t .: - , i , :,•'.; („«._! >! 

F!GiC:S!Ab!Lny DIAGRAM FOK OX F, 
BGUtUBMUM WITH HtCcu' t tgY 
A!S + AHD Fe

s+ IM SCIL COLUTiCN 

FIG ID" CCA^ARlSCM *. - i\. o ' i A<F 

CIMJXJTSF.S ; \ c . ... Vj.Jf'ON. 

• '•0 M A'^u ~e A "^ •- f-! 
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twm <*a also® si|jiiiri«asUy Melt© etelafclof* of f e - fef 

£2>5&sf CXI*/* ( tr'y&otewno aimUK tBtiaaofttie ae&i &rxl 

•£•':. ( ...iotiiylene fcrtusatfii p<§8fe®&®©fc&e aclC : fcufc tt&s does 

m% tmwm te$©rta& uat i l pis sH$©@ fltavo 6 -co , , *mo»$ t te 

cJMltitliig aoitttft co»@l*»ii f ; aof«f» is «O1QI» tfteanoc 

tifeeiaUen of I<»^ is n©fc m$i®m&$ Ifedtftd fey ocKpoti&ioa 

f m B% e # % l%2*t a* Al^* lis Urn pB «a^ i £me fc to 9 

{ nofwUt w a >. 

a*7 fcol& of els&i&tfcs a»ar pleat soot * 

fit® •f$fcetlv»i»fts> of ta ta l ch^iau & as tatca m%t&®m 

in mUm v*.r*:%j?^ on tbe rat*, of their dtftat^or&oee front tbe 

soi l ao&ufclottt v,hicli ie r t le t ta to fctseir ote&tia&y* oteMllty-

aSû esuse of aftiilsefcio wtctiUotftlfttfto in soil co&u&lom wm-r 

•ojattlfcfte condltloee ( l int**? am fi©r*§32f lrA% Sorwl l , 

%$/?& } fc©f©tter vltb «a$»ris&@iit«i& date cm to ai$a$f?tg|j?s»©© of 

H»©# ©ospottixSi* fy©c tte so i l gso&sifeloc . i .o rwl l , 19/21 

ht£l&m fi>W&M -allacc &«& itaoo* X956 . proTltie an adiqmli 

hz&lz for OMliWteaaif^ t t a l r tehortour In &oS^»imt@r Sf®t®»* 

&ffori-oae« @gaoi*g tfae vorloiM Iron ©telote r_K: of mtmm 

r,r^GipaOI^ teeoui* of ftiittr fClOfciW ©fc&fcil&tias at I 4 # pft 

vt3Lt»i« f&w t J * IW: I t usofta in ©©Us fcte&t uto £&lghtty 

ado1, tut Hi soH9 ®tem pS 7*0 t otter i ion tat»%&um tmwm 

$mmmmg$$ offtet lre in tte at ier F« flBErtr. I l ion salt of 

tytaMyotfcqrl ©ttsyŜ s® OIOB^M tdoottote !-f I*.JJB*;A, o»a 
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f«fcJ2»U l e m g l f i calcaneus aotlSf ttfUfc?ti'» t& jmhtMg 

to tot fvooRAiMM < fesOlllnys,^ A* 1975 ;« 

She gsoatoot tone f i t fsm. ctelf&DH 1& S»©l«aaiog 

nuttiest «vt*l«!ftllity to mlM in tell***** to be UIK to tfctlr 

t f f tet 011 <aifii»lo& ana IDM Clow of Butrteiitc in tfce twettate 

vletalty of plant foot© I&flMftttiy «t$ al# C l^O > 

<iiBottitffttft6 tfc*t chelating ajftata aea inaieocc ttofc diffwiom 

©f snt*i#Bt§ % wing a otltfOa&edi foot t©chRi«3i»» Shey 

Bimm& tkmt tMatl&g agwst® playodi aa tqporto&t solo to 

ovt>reo8siR£ tise rate..-*licl^ing 8fc©pe of solution ©mi aiffWlo® 

vhUfe aft l a t e l y respos®lKlo for tt» ttaffe&ciit of ®$®msm&vi®w& 

o&tSons $M '~®%l&. Hoopoe ot al* C 196? ) ctwtttd tfcat 2 1 Mf^ 

«&tfmte aoting m ehslattsg agent inevoatao' ttie trr,? ŝport of in 

thr«ugh agar J#X f*oa a SflOOj notijo* ©y 100»itiUU it® taMllta 

Qmm&z® twmmMw with a theot^Uoal tfft&texmt ef tfeo 

solubility BM airfucslonal ptooniif? ItfflolwttU O»€onf»r at al» 

I 1$71 > showed that aamtstoii of ftUKSft iaesoosod tl* self 

tiiffUMlon of t'« In soils f tfeoy also cho^c t: ct the t^tato of 

U by aof#tti *oots *ms exactly folated to toto! ©e&Etaao $to in 

aalttfeiMU £t* avldenea 1* rap 101:? aaetMiLat*&ci! that chelating 

aganta ptomUte m aeaa* of mXmiXl:;:U^ derautt ic at mMmm 

~-r*i ttiat the tmmm®& mmmAwMm Savel* rtwifle $m&t®w 

4lfimim oruLl*n%u for the tfwanpofi of re In iioi:^ 

fhe fmstlom of vt^tfecx dtelated tatel cute?a tfoe uoot 

lataai or vhather tfee cospl«% utS£oQiat££ at the xoot ©nrfao© 
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*& oiltft m*m&. w«£Uoe { 1963 1 nnft SUl̂ Cot&UiQjbBB aafi 

Lley&»3BO»s C 196$ } oonoXaiiea tt«ot b&tto oecfcaaiooB m® 

6f**&t&vo« i'-e«eaay Ctattjr tfc tiU C 2-W2 ; pmpoood that 

leduction of r«'3"* at tt# loot ©wfeoe i© f&pcfftcxit lo crtlnc 

ohtlated icf «roiiame Ibr afteoi^ttos# 

2*8 * * • * o f etftO*tft& aftpaj»4 to noil 

XafaMr» and feetotefg C 1975 afctiilwfcc<l tl* dlaapfsogaTO© 

®i m and to© fzm -o i l ^©ItttSoa after ttK-ir ad.iitior, m 

©©Hits!© tftMUotoslatoa 4u» to aOsoffpUon aM fisatfotu ftm 

AmMm of iyoa appllfcu gs 2fc£4ff'> vni> feuog fe> lm a ffcpt 

01*1? waottott* thfejr also ofcowwxa tfeat f«£ &ILA was »itt»s> 
(iteorfced itor mm It* l*on fU»A ly tfcc @e§2 ic our eS^sUXotust 

©*t©afc. 

XfaB ttftetimaKs of etoeittea m& te oSLteved 

aifgaitiittaUljr fey vurtatlaa la ©oil toxtiro,, -or* oatal 

ebal«taa a«§ £li®u taavawllttar on tt» clay U* $oll IWDJ® 

ott»i» up* apt fl^ii C t̂ Olaoa &M I una, 19% }. 

^ $mt iioftosses is»?a natad as Hotelier ap^tam o* 

ifUpplJait lit eMftte* Mfe, B®to@ls mill Kltc£*02. C 295? ) 

fbtaid tsbait dlva&aflt eatsO® til® efeBoifcad lose ysotltty In 

eJs&ctad siian in ionic torn* Gttt&ti mil Mm, K 2*903 ) 

afeaantd the *ffret of feEcm &n4 FaHBEi£& In dacfeaaiiif 

the intake of dlvalaiit §»teO@ snefo as ©egiper sua sl&a, wŝ  
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be at i#ost -p®xU& 4m to s©» of t in dlvttlcofc tafttola taoosliif 

obe&oUML 

2.9 fo l iar agpf&ioatiofi i 

X K O eteltto 8©&nti®» tw» ©l@® b©«m tsea cut Aaftlar 

e$»3f®f US fcgve SOEJC e@@p2@l̂ 8 fos&lO&t@4 by odufcag iwm to 

eafcuxia plant pvodnotK* H» pilneipQl adf&iifei{£ of tteoe 

&*t*i!Ul« over t&noiis eulfatfc l ies it* & totiuoM toadU&ty to 

plants, tteietgr BM&IHg postsible $te mm of fclgacr 

ooftOtiitmfcSflai* I n #ow @®£®ef ©oaoisstiistlof© a© M # i m flvo 

poinds per !«**&*»& fftlta® t3&*o te®» used «&tl0lfaftto*S3jrv 

•IttotMpt HEJXftv foitf?/. GUU fofiEKtfft am oitea tosie at tfelo 

ooAMteittof)* t l » voliio of ®u â @pf®$@ fepcudB prfBaittjr 

on t l» tpooiftO of plant* For S4W&3tsoet ttey ..av- boon ^fttitt 

ottOtooofttL OK nn®f0^pty® &M Aoaetft txoo»9 but en© of 

q»«tS*B«ble vt&ui on citra© and avoosii© t*&ee i allllmjs, 19^? 

Steels oiti Siagtt c X9®6 ) f M t t that eftOieatlM of 

el2@lat»i fbt* of i m t JtoUtift at ti^. ret* of y l^/tm t» the 

»o l l &«p|a«*sfc®ti. tp tt"^ fol iar t-<pioylite of ogt&vdlo&t a&ount 

of e&tiwbc ®r turtar&ke lota* of i«on to thftc spjsos&ap ©ait 

SO ptr aent flee ®#©an»# swryttrfc $131 %SiJ&$.ax&Vog m 

against oocyte aorUO.!^ i n cisfeel; iOot£>. 



 
 
 
 
 
 
 
 

 



3 a . i o n * 1 

wfett* qmrti: arsa C lest; titan 2 » . nn© u§@€ after 

3.2,2 Sell 1 

Mmm3*mm<em lOaĉ i ©ail c 0*20 on 2 n§t wrtiaoi 

» i its pertinent prop^rti&s ar© glw® ta f ctac 1, 

3*1*3 GtSftttti carbonate • 

thieiMjb 2 as S&Wt urn mm for tb» pufp^e • It o»ntali*4 

?3 f ®m% equivalent, 

3*1 J* ^m&> > 

A fc^ic $mm® potent c aw? - ) of e*a»i2*~5 a«pi§J$4 



tfmrv 

tatSM 1* &»il $$&®lw*^mAml pmp&rWm of the 
coil wed. 

location i- I Moci:, Cott*fe ©f Agrtct&tait *afttt 

• 5 » | ; *BRas>-.£?-

* 

, * w * » * •t^" — 

a n y <;*) ty^SO 

£«rt»itil class -lay 

EC (1*1) oafco/caa at 25°c Q#gi 

c;r-5 x«o9 
Go£o- •{fttMlMit 4̂ 0*35 

Toted Ivoa Cppfc) 3»0 

/^eilata© iron Ipp©) 1«5 
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by mt0m B*@#a*rt lattate* Pisule gftftfel Vttyaptetb* tiafcuil 
HW UMtd. 

bj iioifl* i a s mm, ) * 

®̂©@a» a«&3» ^%JPI4 vftrtfttgr of mice &ups&l0<t % * » 

SJlitetor of ftuMa9 ItabtJtaft Phid* KfisM V&a?&T*3tbt Jiafcwrt 

mm wm&* 

She 4»©ia aouyeea *s®ea in tt* #sp@ifejat$ vei» 

•tfcgr£eat6UBli» tetre&ectlc ttcid-i^^to jGct̂ oouiuci salt 

ferric tartem!*, f#FW*t» osj&latfc eoi inon m a t t * ft» 

ufc&aiae of tlm* cosipouaos art g%mn in r • b:c 2, 

3*1** ?•**• * 

3*1.7 "Oil ftt&tHf* pots • 

riisstic bsaci»&j C 4liBtt»v»27 o§t f*i($t»J3? «fi ,; of 

13-litre-: aapoeitjr mm vm4 tm p&t et&fcitt̂  c--vrdc^nt *»tn$ 

DotliUB tCt&eli soi l , 

3,1.8 r.mui ©Atm pote ,* 

-ynth&tle polythene qftladtf&aa pots of 3i-a» d i e t e r 

S M 3.S-0E }©i£fct tMffiflg l-£Sa tellSilgi tlDXe 6 t tttt l©^t>t, CTXi 

of Hie 0i#g werc. used fbr tte ®w& culture espetipeat. 
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2&10* a. fto# dttailft'of *ie& s«swie *»oa* 

lim CtftalMMl Is©© ĉ sfc of tt» 

^tbylemcil^:d^c Bull 

©ami©*!!* salt rooOs 

ftslitii 
Ag 8fe«*lfS®~ 

ftM*»» 11,1 i «,180/100 g 

ŝwmm&sr 1 . 0 s»«»9C/500 g 

I t t i l e 

StffDttt 1/ 

Ilftfl frUmU 

Ann* £iy»ta31lft 2̂ »© 2««fc<y$D f 

0mg 
cvyettOlln* C0»5 u6,l&900 g 

Botft*gf* 

? jejune* in ColicidaX 2B»0 
laboratory stiepeaitfln 
fien rat en* m 
lata clilorld?: nutty 
gi^tt i s 
•eetfcaa 3»2»2. 



ffi 

3*a* i - o i l tmi&y®i§ $ 

an gt¥§n In X»t&© 3. 

ftttbctf 
adopted 

1* f*fUfi3ft aiat Boi^uee^ Igrdiepctc? Conine®® C19&2 

•qiitmOtnt 
rs@@auf» ©saletattir 

h^mmm (1999) 

3* Ofgu&e etsleii «JO©y i 1&C& JtM&ton 12.9503 

%» tota l atfttegen t^^i f i^ »t&ed mmmv <i9*5) 
5« Ctc ani ^&s©nii4& acetate 

end se&lttD ®ge%iit$ 

# . &oU pS PottdbltBttsle Jae&soe (29$$) 

7. 3a«@toi«&X G&nductetaefcxle JGalascm C195S) 

^ • ^ B w«*#^rw38(lHH flpMR^Nttw Ortiic?ifb0nantl5roll«c Jbokftta (19!B) 

9. Av&t2®k3,# iron olsen assa €&f§JM Jwtffl<» (1953) 

l ien tstsat® was pmp&md in tDt imlatimtossr* l i f t? g*«i 

©f f am tavft 1^MMU» wa*i alMdam iritis 500 «a of 0,5 B tlacif 

ml\itl®£± in 3*l l tft f&asm© twfetSL* ior $* bows* Foliar lug 



3 

Ofttttflfttgatloa at 2000 rpn for 10 dnuUij to 0tg«icmtaf& 

wm attested aaa &4fta§»t»€ to pK 2*5 &al aULoved to &%m& 

ovataltfbft* ttm piaalfttata < toaalA a©S4 ; voe «0£»*attst % 

eentrlfugattoa* So this saterlal 3.0 per scat fttrls $tto»iafc 

•am a t e € gag slsakaa in l . l i trc pfeaatie bo&tlo ior 8 nous** 

I'ollovSss tte etotrii'iicatftti at ?®Q® tp® for W z>%m&®@ tb* 

aapamaiaftt vao toast Jfemd to «ti©l|*iss teaco and dltOjmad 

aghauattvaly agairast di©t423»d voter until ffeoe of QS&oriteu. 
made 

inssi hum&U t$m$ pwp*m& va» ramfnd fr«B tb* bag, to a 
A. 

volume of 2.̂ 0 ml and £• oonteftt *ai> dftteatiOBd ftp 

oftfaopfaaflavftfcvolliMi ia*t3io&» 
3*S.3 Flaat analysts : 

a) Pveparfttion of t-larst ©«p3o >-

tfca tamoated blasts war© wast»d vlth dtefcillM water, 

tt» ®$mm water wa» YUrt&ad vith a filtc-r popor* fioati 

valgita of 9&aat top© a* w l l a© s&«i roofc© vera jceorde^, 

tttt ciiloEo^yll cofitefife of Hit tmA yom0^c% lamf of ttat 

plant was deteXKited* Xbe pltint aateflB3, «ao drted in a 

foroad air c^n at 70% and tl* î ry natter mm yeoofdad* ft* 

cUled saerpto wart grotmci * ing a p?ooelaii> sorter tmd p$®U»* 

ftee plant aatgi&aa «m- cat&yaad by using t̂eDdaxd 

ctthodft of analyst* as gtm® la f&ol# *»* 
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tMe h, M®th®&® ©f plant aneajreia* 

wiiiomphyll Aoatoat effraction 

Xieft ortiiofit»i»iifcltin»&lfMi 

ftansaaaat Pot@esS.lii aatapartodata 

Tha fraah j&aata W R €5cij*act*Jd vitfc ace tor* itmt tfca 

©attract taaA 011:- ptctro«ic-20 at £i»£ .-.r̂  6I3 ® Ai Jfey 

eia©*®!^!! nfiOa the pouaarad «ixy plant «CBI&C$ w i t dlfaataa 

wing HBtu • IXIC^ C $t% > audi tfce axfenet vac ®«4 ibr 

4et»n4wtiaR of Fa and Mr* < viper, l$fe2 . 

3*2,J statistical analyala 

Ibc; 4ate. OR ffeaali ana dry e ights of vt&m -aant tops, 

ccsiCJfcrjtiutlffla and uptake of It end En of pleat top© aud 

ehloropba&X c t̂f-iafc of ftaab yowgtgt la&f of tatao net® 

©tatiatiaally ®M&pm& % analyet® of v&r&as©o oetto& $&r 

CoBpaetly l«naottaed iftalem of tt* ©aperient c eootitfcfi and 

3*3 i-J!??erii:**st&2. . 

3*3.1 Solubility @f iron aattieae to atodlftea S&agtanA solutes 

Xft 0fmr to study tbe solubility of tfco fl*a eisiiX@t»@ is 

tba liutrlent solution used for gfo^tng E»igo a&tdXinat 

'-man, *>•&. C19**9 5 

mailto:Pot@esS.lii
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i aotilfiftl Boaglawl fcelufeloa . m «apjfte»t m® eon&iettd* 

*tee ilvt-. iron chelateo asi £«#€^ ^ ®» ttW0Mtt« fiowee for 

cot̂ ;arl̂ oB new a«y»«i to t'm aodlflM OMgLegMl ocftution m 

m to psaeh ooiMstf&tiogi of &m vtttlftaae of iRstt per l i t er 

of tt» aftrtfrttt solution* uepftfato portion, of tbt nufctftal 

M&ufctoii»t*eii ton*©© atsftniM vert ad̂ wsfec d &% m® j£> valutft 

of »».5f 5.0, 5*5, £.0, 6.?, ?*0, 7,5, 8.0 aafi «•? % wta* 

€Ht*ts# BS3. or MmU solutions, ibtimn ior tm I> ur;; o c a t o aM 

fso Gbal;er ant utomd ia ^lusit tottlM for & period of 7a terafi 

l& sots© of vbt> stored s®2«t*oi»t seddi&b pseolpltftttt * • » 

eta****, ;***•* 72 bo-«s of a*s®m§@v ti* c^snataiit Mltttloai 

v®f© Olttiftd &fcre>u#i f<|j&ttsaii fi«#%a filter piper mm «bt if»» 

In tt* filtrate* was $&te*»i«&$ t̂ » ofttiofi»i»tti3^to netted, 

3,3»«t Sand culture es^erteeut® 

lor Iwtfteg tias ©fllcacy of dlffevent Hen ooipsMwd® 

a® « noaree of Ft to plants tlwee »&&$, aflLtme ej^sefteesH 

mm m»t®& out. two eatperteeistfi vitfo esti® as a teat m&p 

mm oanrtiid oat fra» a9kt» fetuNeiy, 1977 to 2?tb Aprilf ifft 

end iMstt %*H§ 1977 to **tts J*«»» 1977 ieepect**eXjr» the 

•sperieeM vttb &@fgM as tot tafit 0«»© m* WB'"H4 out 

ffeaa 25tfe **teruaigrt 1977 to 2?ii> Apiti, 1977 , 

fto® cgair^rteel pel3?ti»Jse pots ne««| fw t&* *%$&v$mn%* 

mm thoroughly wmtmd *itti 861 and diattl&d nnter, om kg 

of unite quarfca sand wa*£*d vitti acid, aUgali ©ad df*ttl3nd 

watfc-r VGB filled #er pot. It etood to a te%fet g f l £ « 



loading a &*m space- at tt» top of tt* $L®t. fte $faim®i 

bolt of tla® pot was Gtopp^^c; vitfc s tatoter sto^pus* and w®» 

*ss#i for dmtrairig Urn nutrloi* &olt&i®n m %m$& m w M v 

gtsejn f m tie* to tils® during tin cipcrtrx *•;•&• ft» Stciimp 

£to2* was oavoto* fto® iwldt vith & wad of* gins© v<xC:. to 

pamnt tbo loss ©f 8&H&* ?® ejKjii pot 3.03 E& of &Jy§tiH@4 

water IMP adu&d % cats t* a tfee s&istf betos© cowtlng* % wei» 

of a clean £UIM rod, &oH» mm m&tt in tte &m& up t o a 

<S®ptft of ** ee for oô dng »o®£i ( ttoatea villi 96 f cdooSaoi 

lor about 8 home to pmoat ei£s^$i»f* tBs@ia. si&vtlfe)* Sis 

see^, of tcie& am <ii#t #®©$e of @@r#t*i nuts ®m» ptr pat 

njKi %«** imml? aovoM with s&tis* Aftw ip*tai»tJ®Rf a 

uelfora loiter of* rife s®c4U»# of »«U» ana eisr MOsSisgi 

of «of£tttt ims L.®Xn$nlma p*r pot, flit oecd&iftyp s u e nvttioa 

wilts dlfifclXl̂ u watfcr { about 100 e& at tlnee <3aj?o IfldftmOl > 

tap to H dnyo aft»r swing. &so© 12t^ dqr ®mm&@ 10© *& of 

•otiiJ3*4 B o o g i e mttfttttt solution C fohi^on ot ol, 1957 } 

@03tiRt@4 at pU 5 to 5•! «•• tiAawi p«* 'pot after mi Sato m l 

of ?2 hours, Ebe ©ocpoiilticm of iMg^aM aut*tc>ftt aolntSoii 

ueea is 0mm t& Tablfc 5, ft* nutrient eol$3t$*» wed ©oisttiSis©*! 

a l l Batr^f^ except Iran, t̂spn« niieis &&,4tJk«® of nufefiogit 

solution wort uwte. . aeli t i i » f ttft riUtrtcnt uam,%m l& Urn 

$©t was l«ooftNt out by wsaof&sg to* stopper cixl tiff saM In 

the #©t@ «o© w^hed villi difttiUloa water Ifr giiria§ repeated 

vartftngft toejoto Jfreaii nutrient eolation %am added. 
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fa t t« 5. ^oEipositSoii of vodiflftl IlMtfUltt ea&Uttton ia«>d. 

Volute of s$@*fit l^fe^ntjj £fcoal mm* 
uzlmUzn per of #X«wt®ftt 
l i tre of Ileal (P9») 

l^iPVn 6 H 2$fr 

vaCBOOg Itfigt; i» & a^ 
x o ^ a ^ a Wfi 3.60 

N^% 78^ * r la 
*# 3& 

Kg 

Ki*A i ca M 7 
i B 0»27 

Jif&'CJjU M**-V i 1% 0#JJ* 

fctjao^ jflLu * SB 0*&3I 

« * W ^ 5%. X Cu §•©32? 

s f̂ee^ <s$ ^MoOjj 31 Ho 0.1$ 

* Johnson fit al« i IW ) . 
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Umun Mmf «t«*te4 cppt*ring vt»» tfat t&aflb8 %̂f@ tee® uttfee 

oM, Aotml *j®ate®efei of differ?fit itoft ©$%*«©© u©f@ appaiM 

trm tfe® a®i #®y on*mt&& m %®%<m* flat otttsic^ {jolu&ion 

with tarn i » s «*we© « i scukd @s p@r t*®atof*# ?fc» wststof 

®f saad ai& etMitioa of nArSui* eeautlcr* tn® ffeptaM after 

wery Mwtota/ tvc bcu*e# fti@ wifeiiesfe solution v:ith i n * mm 

thus applied A M fclaste airily th* gU4«y8 l i f t of th£- crop. 

Tabl* 6* «*ta&3A of *f®ate«tfit©t 

•Wft* iBpwwww r«»»ti*«».-4*i 

* * » « * 
CM» 

x» 

a. ftelX^ 

3» MOT. 

fc. I®03C 

* • socxs 

6. frmW& 

?• i$m\ 

0»tftl&o 

* • 

• • 

* » 

» • 

* » 

• • 

ModMed Semgi«fri$ relation 

ttodlftftd Bofgtand s«Am$m 
C«lttao«b Hi) • £«$t pptt f® 
ffcQtt ffe&G^, 

K*odti'1je(l B&®gXess§ fttilufeloA 
(vittoift l'« ) * ls»» AMI *• 

Modified Iloasl^id a elation 
(witlsoiifc fo5 • 2*dt ppo So 
f*a» Mien* ©«&&$»* 

«©4if I#d BMGtaDd SolUtioft 
C%?4ii»«fe I*) «• 2*2fc ppa fie 
Draft fferrle eitiatft* 

Modified Hes^imii gestation 

fertie l&ftoetic * 

Modified Hoael^d soittt&oa 

fsrrie bias&tc, 



j 3 ^ r 

.: aeh t*®&te®i& was to$lIeftt§4 mm® %im% In ttot ®0t« 

oi r:s£sm m& fe#© tints in tbfe ettt of tof^Nt* if®® HxmU 

vm tsttd lor tbt ojsptrtwat oa mats® ouo$ otnftaetftA f*m 

ajitti ApsHt 1 W *© * » »&# 31W7* At Sfctdoyo of ftfftf pUnt* 

3»3«3 Pot etatwt ftapoftatat ; 

ttm mm®M8mem mMm bladi te l l stf OfsloHm 

carbomts:: i»pi ciasa tfeotot|gi% to bring wa£€~ ooeteat to 

21 per ount W weight, Te-ivkg port-ion of ttte nWtm wm 

ffrtttd m fcacfc of ttot S W R p in t l e buefette. &t«oj»a i» 

tfet los« of Oft** ftse©piie«t» i s tin Jfots f}̂ >&»p!»sif>tmbi ft®& 

p®t®Ji*£tk< ill tl» tote of stulafee of pot^h wm mkM4 mutfk 

vtaer* ill top XO-OB laj*? of soil in mtm pot to sî spljr S, r 

aad K. at tfee tut® of 100, 5©t $0 kĤ feft* tiltNBOlfO wmm 

nitft ©own ptf* pot to » dtp ttt of WOJB ftM pot© titft watered. 

ft»r gemination & uoifora wml&r of tour plants wtt 

caintaiacd in each pot, fti® pott utie tNftevod tvm mm 

to tin* a« mr x^uismssmt. fft© pots wise so f4noe$ as 

to mmfm atetltiai oaSy in tbt Boshing imm* fter 

ateut M3M8a3» iron dtfleiftacgr @y«$tom8 eucli e§ ^-l^loving 

of flttgjr tfcjwm 2»&f ©taf*»4 tppearftnf* rio« fcjMtagrt of 

plant &&> iron apray was giwa wifcts tl» I W ^ I ^ iron 

compounds «B « source ©f 1*0% X'eU»&9 fc*.;a^ r«0£, fMX9t 
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lufMif m& Mtm* tlm %mm *mmntomMm of tt» dpngr 
toltafcacm. taed was o»5 pir @§i&* Si#ifc ©psB̂ m HSK gi*ta 
ajttt* twiy 72 touts* «si«re tm̂ c after lact ups^iag tt» 
p&ant tops ¥•*& bamftted enA It© c-fcloropbyH, F» aail Ha 
eorw ntratiori n§?e tetewUiftA ^ given in eccfisn 3«2»3, 



 
 
 
 
 
 
 
 

 



ttm n>onltv> of Hie ft?© «jg«9laialS0 o e t r M ©i*fc Aft 

reported gynf ol#@»@e«i fcfclow i B the Jb31*tflAg 9e$i»mft ; 

fesptrfiMflt 1 i pfi mmm solubility ©f fit© difttosviitt 

otwlatM ns®4* 

: s-orlijeat a i &m& &m.wm mt»timnt to ctu&y tgw 

•fttetoy of dbelattv oo fc&ioc* 

caffcfe f*fera*y9 1977 **» X7U» % m f iw? J. 

©ffteeir ©f ebelftttft or, i ci.cs 

(Ihm April, 197? to Mfc #»*• 1977 ';• 
: ape xl^'fit % i S@s& cloture «i3gp»fi»»t to ctuuy tt» 

tlftoacy of olMlAttft on sorgbHft 

C2$tto l ^ m i ^ t 1977 t© X7«to AJWSI, 1977 J. 

Lapirteeat 5 t fo l iar upmgr t r i a l of ejselat©© ®« aal«» 

grow in c©X©ftPioi» soi l 

{SMto ttavcfc, 1977 to **tfc $m% 1977 .-

CHAPTER 
RESULTS AND DISCUSSION 

http://ci.cs
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aediflod Boagtaetft ^olutiaci, 

flit data on tlv e#2ul&ta&ty of fcts© gtfferco* iron oourefê  

a t 4iff* ief& pfl valuta f » « ^.5 I© 8.$ m a&O&fiei Xtoagbutfl 

ftolufcloa ffips fftpovted in ftiia© ? cuat friguae s« 2ho stanckisti 

jua©*ga»l« ##»iw^ vis . r*&*^ %mt it® soiM&Ci3% mtfe H M in 

pa fio® u*5 I© 6#5 and ttem fosoiaod s^n* or 2«@a ttwoltftil* 

% to pB 8*$* AS&fSg tttt etiolates v t:<:LDl , mti) Wm 8©St s©2*lfcl© 

mwm of lfo» at 4lfftvei& pg low lo , flooevor, roawMiit j of 

£'C&£& also gfoAUiaiy 6»0f0o»o4 vltb tnet^sisiise |̂ 1 free <p»»0 ppe. 

st pE **.5 to #*.£ ppe • * i» 8*5* *«cxi tooortioa ttoo fei#»«t 

©oinfoio Iron QQ&cuntmtlmi of 1?»6 pp® at p£ CO, but tte 

solubility 4»ov*ooo6 lost at pB 6*5 < 5 fps ) ®®A t&on * w * on 

$#ef®a©log gjwtoolly with farti.cr rte# I n p&» *t» oonofeoftiotlMa 

of aoiiAdo ttoft fare© lots*! source wsoiaea: steset atoo4)r in a 

mmm toage ©f 3.*# 6© 3«A s*p»# Tbs aolttt£o iton fee* roox 

slMMOtf |»a& oolufetlity of hmh pp* ot pU of 6«$* *fs© ?o2tf& 

sbowd fto© lowest soltit&o i e valuoe of 1*5 owl Q*1* pps at the 

tiro ex&mtm® of its® pH f@»s» < *•*? oaft 8»5> reopootitoly ) vi th 

a pone of 5#S ppn at pB §«0» 

Xt s*y fe© t®f&$®m4 tbeA t&& to?© %«lit£o* lf©B tsuio 

iocladeL, ionic, oonplfijo^, Oholatoa m vei l a, loo pairs of 

i*oft i n ac&t»wlo&» ttm BBfA $$mm o loiottooly h$a$% opooiflei% 

im fo^% sM m ®§ao*alt M s e natal ofaBlofefro ©£ MgU atobl l i t | 

f &oml l» 1972 ) • tOTA otei2at(B© fo^* ^woet t ^ l a e f c ^ r ^loir 
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Taio* *$ i %&Hmim ef pB ©a ®®im*l© iron 0*0001*6 f*m 
differ nt Lstja cource& Ja «®^f$ie4 HB&gUuMl 
solution. 

$8 of 

solution 
a t tiit 
8 t&.#t 

mmmbi 1 soliiiJ m iron In 
CpS*> 

i»i solution $8 of 

solution 
a t tiit 
8 t&.#t 

Xi ton s®t&f*» 

I IfcOK i 

$8 of 

solution 
a t tiit 
8 t&.#t wm>sm i t«a*i 

ton s®t&f*» 

I IfcOK i t FfC^ 
'WW*. -jiftW i»W«,«u»<ftlW*fl# Muslin* 

*.5 55«*® 3U2.5 2,0 X#5 aA 5.5 
f.© **9.5 9.2 2.0 i . 5 2.8 t*6 

5.5 *#̂ .5 JUL**^ 2«fc 0.7 **•!? 2*2 

6,0 H6.5 X?*6 3.6 5.8 3*9 1.3 

6*5 **a.o ^ • 0 %.** !.«• 5.9 Q.S 

7.0 â«@ **•# 3.0 1.0 2*0 0.8 

7.5 <3n"1t or %#« 2*8 0*9 X#w 0*# 

8*0 3*.3 3«0 2.5 0,6 0.6 

9.5 #••5 2»@ 2»0 0 > 3#a o*6 

I«« ®&m4 tti?ou$} **cto troa &oure& » 56 ppc f 1 «tta£noa*/llt, ' 



FSG. 2 ' INFLUENCE OF pH Oli SOLUBLE IRON FROM DIFFERENT IRON 

SOURCES IN MODIFIED HOAGLANG SOLUTION 
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ofi 6*3 C Botwll f 1972 ;» W» date i» tee ptoceat ojqposisftat 

atoll tte IA£i ooliAiltt? of tioa vt&oa ssay bo Ow to aitf) 

•tafeUlsy of wfcwlft i s wti&eat solution tmm pn *H? C 55*®® 

ppfe Xfo ) to pH 7»5 < **2#®0 pgpie ft* )• *he Oato Q3,$o siiew that 

I tl,,i \ could ©oiatattt Iron la solution, taougb to a install©? 

#s*©i*fef ever; in tim OIISBIIIK fM mm~• Bmrtl m& ifertftll 

{ 2956 ) mM i&xxM®$ ot ol« C 19C7 ' hewo fttatoa that MEitf ** 

tsos oteJAll&y *o»§9 t*0® p8 3*0 to 8»0* Irec-pt ioKiJEA oil 

otter soiitoss hm® steam poor ftdUfelllty not oxii*j la slfoatne 

roagt out raso In addle roage, fodf appcr^.c to to* tetter 

i»oisg Ux- s»ia®iaiag itoa so***©©® with umm solubility ( alsoiat 

Id p|*s le ) Ixrttieea 6 pH fo»®e of **»5 to 6«0» £OGXf MAK 

aM I'eliUE: appeared to b» oleost ©a par in tcopect of oolvlftft 

iron in nutrient solution up to a pil ©f 6*0 to 6*> ?1» 

vulass of oolutfto iroa fueordta lor loci, leito.^ sua f̂ HQH 

note wry low at the different pH values. Jbcoc result® 

are la agio^»Rt with tb» fladinae of fioffveil c 1972 } in 

lesptet of rcdT oad p»o&* Xfa* ptooeat ©speirtoafe efe©t»d 

tlmt 1 eXAiil aoil loaTC vote ast ©nets diffterc&fc ftoc tlft feci? 

and *OGX in ronpoot of U » 1 F ftolutbllity, foroll C 1972 ) 

lias oplassi teat Iteax i© net sttfflelcfiQy etatfio# A peeoli&r 

ffe&t*»e la Ux present oxptrteoat i s tao eteost n»Uor©f 

fmu^ji low, soluble tnm values for J#Et*; m tiu acinic as 

veil as alkallm pil raag©. f asss the $wjt solubility did 

not appear to 1» wgy ©»e» IttnuDaeed Igr the pU ef mitilont 

solution* 



M 

%»S tapartaBnta 2 aaa 3 t &onft ouCLtuic csp(;rlaBnljs to atari 

effloacy of cbclatas on mlm 

**•£•! Xht ylcad of plant top© uni foot© 

Xba 4ata oo ffcoste nelg^t and ^ vaigbt i s plant tope 

ant root© ftiii reported la "2at&ee a ana 9 for ©*;*riiawita a mafl 

3 s««paetl*c.ly» 5fl» Osta a*; gva$btoally ptfceontcd In Jig. 3 

for Hie ea^arinafit 3# B» ^ata of "lent tor* wcxc at&tlatiecuj 

pmm®m<l* £ut tnc date, of plant saota eotfl4 sot \& proosssod 

ote&latleolly eaiaXy t3#eau»ti of the assail vcljfoto of tba i&aat 

root© 

J«- data lncEeate ttatt ©&dltioa of lira ' ourecs to 

ntttrtefit eolutloss stfiisifXoiaatl^ ificiaaaoci tbc fxeifc aa « U 

m 4s® vtitfatm of s&ant to;* o » r oontiol* :.&JLtlon ©J* 

different %wm sources t te mitrlest &olatloo moulted jta 

psoduoiios of slant tope < diy weigfct *• i s Uffl folios VOQ 

mtommixm order. 

RfeSXA. >l;eliH! > i«&r$ > I-eCIf > r»GX > f*w^ > **mtrsl* 

?t» fteafc isoî bt® of ttets plant top© fnllovod & nIMlar orftBr 

a® above, ltlitli vac umd only In It* •sperfc&QKt 3 and mt In 

tnt axparf&ant 3 . ftoe « e j # t of plant tope proutieed tgr 

application of f efitH *as taorc than ttefc rrcauoc..; fy aey ©tlaor 

eoura© except SOSD&i, 

2t» dlffaienofca In v o l e t s of plant tops eon b» 

attributed to tt» ©fleet ot dif&ytnt ttoa course© on sOaat 



t*a 

ttMM © i I ii«et ©f diffDxcnt l ion c^iapeee on Smzk voigfri 
aikl city Mv,u±t, oi plant tops ar.d matt of eais® 
Siivim la ®mA culture for SI ofcye C earayiaeiit 2' 

Iron 

Control 
A' C'w Oji 

fee* 

SOCK: 

fe®l#St Of 
plant toys 

k-Clf^lt o f 

n s b 

lGBb*3 & 

1V31.6 fe 

a39i*& f 

l$Wf*a e 

1733*3 a 

1905.7 • 

50.29 

109.58 

>ry mate 

210*3 a 

a38.9 fe 

**$»#6 f 

311*9 <a 

3^».9 • 

20.65 

109.8 

182.** 

» . 0 

173.7 

^*y 

no*o 

79.7 

79*3 

HeiMm iollowea by tb& »mm I&tur in a eeatwa aie not 
s ipi i l leaat ly <Hf«»«cot at 5 per ©eat 5CTCI of ptototitoiaity 



H 

oQg <iiy veltfgt of to;* aa<l m t e of aetla© grown 
la ©aed eifXtme for Si 4©ye { c*peiiu©nfc 3 » 

ContnoX 1035^*00 ft 197*1 a 122,9 **9 

1311*00 b 236*0 b 190.0 72 

-# W-i •«tAiM*> dilO«00 0 k®S*® $ J^»2 JMSSP 

1'tOA. 1^39.^ © S9?*9 c lpt«6 €3 

# c € I . I ^ # 6 ^ e ,323.0 4 aooua 81 

rei&cs 1927.00 4 38$*** © au.9 «#* 

Htiftftl 307*»»67 f i*§7#a f aaM m 
*#8«C& 9.62 

-:«^"» 103*0* 3D*o«t 

l iam !• :!..stcu by Qm $&m x t t t t r In & ©eslsiss ago m% 
BiiMf^MUy Olf ten-nt at 5 per ©eat Xev-X of pnrtttMlftgr* 



EfG. 3 . INFLUENCE OP DIFFERENT IRON SOURCES ON 

DRY MATTER AMD IRCM UPTAKE OF PLANT 

TOPS AND ROOTS OF MAIZE GROWN IN 



h$ 

gtowtfc* ftonsf l«£iE-u
5 cotfLd t» oowideyttd at tfoo totst of tfee 

1408 u-ouroeti used la tfcft ^f®s©nt loft«tl0rtioit« 21* mm 

tnp$«tai& fact Is tis® felgOy1 ^itmlileE^t effeot of $0H9t on 

p2a»t meigst* f t * offtot of IW £fi& an 4iy cctttor wOA fagto 

t?@@t} 4UB to t»i#»r uptei* of fto lqr tbe eJuorotic plan** 

< tato2® 20 ) . tut ttoft flOaost eoBpsfamt offcct of tbo t « l » 

©oiilci twm imm due to (a) it® r©2® to aiipf&sr&ftg i w to 

piUBfcii ( Safcjit 20 ) ®M <o> t t * powitii© dls^ot eflcoto vfeieb 

occur wl»» hm%e BV&m%mm& mm tm-mn up ty piaffe foot© 

( a&mitmw rnju iChfjji, 297a ) • ''otenova ( 20& ' !;©s lopoffM 

t i n t se-Ol eotsotatftitlom of h%ml® £8taitafi©e& < i . e . tg> to 

i t pp© ) oatottBOt* root 3«w2®ps©flt @tsd plant gnwtl}* •• ij&t 

M i .?-JLshofC' ( 2 0 7 , tew c0.s© tapofttti at&ulattng offeota 

on I'/ucic st&atanosg on nutrient vptoka and gfovth rmt© of 

plant®. Al l other onalataa mm u ipiiftoaistl^ super!©* te 

t t * inorganic sourer vis* f a*c^ i n ttotir of8»et on plant 

giwtto* 

lix- content of lion in p2©ot tope 10 reported %® 

S&nia 20 una granbionlly pwaant&ct 1© f-lg# J . TJMMIO data 

olco indicate that tn» eont&nt@ of iron la ftaJt© top® 

fottovod tte tout oMor C ewmpt i n tua oaae of f©®tt and 

lefiUu* vbieh nan? ©a par ) f o» that ©f dip antter of plant 

tope* w©22a©efl>X 2 0 3 ) too* sis© reported tnot ©tsi©r©ti© 

plants nto J»i*nt&a22jr t§m 'an i*®s fsofi a et»iat&cl source. 

Xiao tiff yifelis f©n@f«s22y oomspondad to the I I O R whlefe vas 



1*6 

Xable 10 i lollij^Rec' of d l f f tvaot %mn eotaroes o» qpta&e o f lson and 
imnpafi*®© tfarouglb plant tops a^d s^ot© o f mXm gtmn in 
sand eultttt* ftor 51 <tey»» 

s lr# t III* t I t s tfe 
I £opt i ftootff 5 top* i i^oetS! fopc t i':ootB i top* i l&Jt 

control ^ • 6 3 ^ 16*79 10*15 & 0»V6 

WrtKW. ' « W r '".I. - J * <.>» -ft, 

36»5fc © X3*8? 3*83 & 0*5 

icoc^ 6*** 23 h W * 17*18 to 0*78 59.93 to *i9*82 16,26 b 1.A 

f«W2A 1707 • 66*22 36*75 * 1*87 106*3.3 £ 73.20 39*08 • a.̂  
^feiiH 66,66 b §6,20 19.71 U %m 6$*&e e f9»3© 20*17 t» 1 * C 

. oci; 73.3^ « 6 * . * 25.1*! C 0*30 77#£* 4 73*71 25*19 @ o.s 
re*/»**«* 87*73*1 59.3$ 31.67 «* 1.2g 93.C& • 60*06 31.99 d l .« 

J*HW » ** *> *» 97>5® ^ . 3 3 3 M 9 & 2*3 

»-#*- *** * *».30 1.76 2*38 l.ffc 

V * * ? * 9.36 3.83 y»21 **.15 

a»M»W...Hiilii*» i ifi»ii»W*li>»J«W|lW>tW»W*<Ww>^^ ^mf^,,mm 

mrnm JbU<M*4 by Istw ®wm 3»t&tr la * eolucn cue not fiigatfiea 
a i f i tnat afc 5 per eeat level of pftfafelllty* 



f stole II i influent ®f ttfEeveiit lion soufocs m etttaroffcyll in tec 
Ŝ ung©st leaf, f», Ha e^i **/}*.& f&tlo in plant t®p§ mai 
roots of mtm %mm la ©«mi anna?* ior SI days 
(experiment & >• 

Iron 
- pisyai in 

tb® 

l»af of 
plant 
or ftww 
vei $s t1< 

36* 5S a 

Tope raate 

10 Km A 

i 

fc@®t® 

C*atn& 193*33 a 3*5 

- pisyai in 
tb® 

l»af of 
plant 
or ftww 
vei $s t1< 

36* 5S a 

Tope raate 

10 Km A 36.5 
JF^iX!^ 263.6? A 6?0 39*61 * ?a«o§i? u 3*73 A* 55.83 
}'«£ xflBft »3*33 ak 60S 80.70 c 95*33 € If 2*50 a JWA 
stox 23N-.C? fee 8^8 **6*59 a 69.33 to 13 3«3§ to©A 66* 0© 

mmt ^•8,00 toeA 8?o 62.W* % 81*33 to© H 3*0 atao 79*09 
let MS $«7*33 to© ?5® 65*13 % S9*33 e 26 a#77 ®& **?*P 

*j,#^***-'5 * 20»£?3. 5*5? $M ©«33 
W^*.-'# 22* S5 12*13 12.?? 

* - H « M W I w W i f w - • 

0«7* 

..««*«&»* is*-a**?*• m m 

I'̂ aiss i&LXoved to^ fcb* sags® ifetui- in a celim a*» f»fc sigai&aaiitly 
atfitxcat at 5 p®3P eent Itwl of psatalilllty. 



*§»§. 

f atfto 12 t XaflUMMt of difibierit im» #o*i«»« $» clHotv>iMyll in 
Um 'y&mi0t»% Hraft Ifct Iia aM Sfr^tt-tatto in plant tdpt 
aisd toot@ of ©ais@ gnnm In Sunt cttttttitt i'or 51 &§0® 
< exporiwsmt 3 -• 

#|lftl^ft^Wj»B||jWW*II^J^^ *•' ",v W ' * ^ . T W > ^ v ^ to.«MW»nWi*|/«^t«M-« ..iWĤ W 

Coatiol 1S5.33 a » 16,39 ft V5 • jtiP* i*M€ 32* OS 

I'-#S[k 2$t.0Q • 692 **0*©3 b 69 to 1? 3*68 o **©#71 

t-lll IK'A 220,00 be 610 72.8»f 4 81 d 20 2*72 « 30.50 

f«0X 229*0® e 872 *&.53* 70 fee I f 3*2$ b #P»*3 

X&CX* *&*13 A %Q Sfe.1*© c 70 o4 as 3.09 ab 7f#03 
ier/JRT 2^1.33 d m *3.$* # 83 d * & 2-myX & 35.**f 

i©Ba*t 213.33 b *3o d3.5t #*i ?§ bod tk • r .ai © 3b«3$ 

**#fejy# *».73 ^•98 ^•18 o«i« 

***•&# 1®4& 10.60 8,95 QM 

lt©at» JtaOlotied by Use a$m letter i s & colas* are not tlgdlleftflttlj 
diffuse nfc at 5 rasr cent 2#wl ©f probabllltv. 



FIG h : INFLUENCE OF DIFFERENT IRON SOURCES ON (RON 
CONCENTRATION IN PLANT TOPS AMD CHLOROPHYLL 
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&wmm wm ateoffettt m& tr&̂ sl©©&fc©<i to tfee pi&Bt t-sps, fist 

I*tgt»s$ irori cor^ocmtiratta mi î cort&d in tb& pans! tope Jlrt 

witt J%&£̂ # tht aigatitwutfUr It** qttontttgr of pamsfe top* 

pveOieed dut to ffc&Ĉ  eppaio&tlou < ?•&•• a <uadt 9 } fay be 

tMpofiilltt* Ibr tfa» *pp*f»mt&y mtmntrntisag ftfftet «n *ta* ii^a 

detent, In «fe* Sap©f*©»«fe Z the ftmiolog tiefttnenti n@t§ on 

l>®* in f*np®©t of iron ©®g»s&mfcl®it lo ta&$,@ii f&aatoi tope. 

Howewjr, In tia, c-xperic^nt 3y ja&i«&«r*iig vas tho decreasing ord&r 

of iron cojmntratioi& t^sed on statistically olcftiliUMfit 

By sad largfc, i t appaajfc f m tfci 4fteye»fftc or^r- of «ry 

w®i#fc* ( taction i+.2«l , aiki lit>R eoaoEiiitya&ieit aett* above 

ttet iroa aoneentrati©» was invt-rseXy proportions:; to tfe* ary 

nti#si« of pl«afc teptu f his ess be *ttiltefce& to u» dilution 

•fS»ot« 

t l * iron conosfttratlor^ in rootc ( tt»u^: mt 

*«fej«et»4 to statistical analysis I tatteiifee tftc ft&3mim 

dccTOBSin̂  ©*a»* In ©xjatrteenfc 2 Hi well ®s in espe&UBM* 3» 

stexf 7 s«ox > unm y $m\ > FIBBM > afire,', > codtsoou 

%«i«3 Chlorophyll eementratta in tte y©*8*gt»t &»«£ of 

®&i»t plants ; 

Tls» 3&t® on totel cl&ompltyH eaoaeatinifcSatt in ti» 

l^mgsafc a®&f of ®ai*» plant* a* laf£tiMao»4 tp Ŝ > difi^-rent 



iaae mmm am rvpotua in ftMXm XX m& 12 fm tfet 
oxportwafcis a and 3 ^up^ctivcay otid graplU^n^ piwmrttft i s 

Tbc &&%& lodicatc ti:,at tJK. total ataoaqp&QOl 

®on@sit$m&l®fi la leaves was ws^mm Jit FCtiZR titatMfc @®d 

va& on pur vim £*BQK t m t M A . ttm cecomi aatt&iy of 

obloiopttfUL ŝlu®® vao tksfe of ftcx; ami ioX/,.-:,. fb§»® new 

on p&r vitb ®@oto otb»* but mm siam&oajtt&y less £&&& tiie 

IcBSSA vausii, Sfcg tfclJPd category of tfOorqpltfUl m&m® in 

tt» a©cr%mslng order consisted r fcbose- due to I'cCX ®IMS ftsc^ 

vfetab were on par vltlk each otter in both ttie *a$tfiwiitft» In 

the «j^6fteesst 2, oMoropliyll iw&«*s for i^-'.. vi.a m:'% mm 

on par witb that of the control uttf&t tn Uv ®g$e?i«»»fc 3 

chlorophyll valuee for FoOX and f ©SD̂  nor& elrsidfleuBily Bore 

tbaa that for Os© control. 

h92*h CoEvpar̂ on of i*w ami chlorophyll ©oiiokfifcfwfcioiii * 

21* ecffi^ntratloa© of iron la pl«Ufc teg« ĝ si <50oropby22 

in tbe youageet loaf of mia» f&antt la fcte «ig*il«»att 2 i»& 3 

are graphically pt»aeii»a' its £lg# %* It cay bo «@oti Umt i t» 

plains ffea vttb ithv^ on or« teni m* tbe piar.t^ ftei vtth 

iCl̂ XA ami foBIS* on t!jc otfaftr IMtcat*- ©©nfesisetSJif tienfe* 

Z t e t tbouiih tfae iio© coî cfcntmtl̂ a in plant tops fid %rifl* 

lewt,^ w»s hi0% the ohloropiayai 6»npeitt«*ti(»8 of fcfe yotiapit 

l«ar vaa low vbils tint oppo»iV nas the *tse vitb JTifcJBZA aaa 
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l'@tiHf searafcs, *®C3Ul
8 f«msf and &%Q% indices a Lnt^rc^aiata 

tf®nt# iOoiente s t cd* { 19% 1- tew ©hove that tlse soaw&le 

i l ea smttor ttea the totsl ij©i* in Isaf to fepofttifc for 

cfoa.oropî 21 ptotttettoA* Thty h®m skiom tta£ the cbaoropi^n 

ooMefttsfttloa asft ,p©*©*Mt©® activity veto i isrtel^ v»}«1*& 

m ttic eoXi&a*! toon conz^ntmtlm in leaf* It is possible 

ttat a n^jor j*ft of I c t&l:en up froK leac^, ^n«m» ooiftd tevo 

fimil)@4 In iiiocluLIe et&te MMB t&e a^Uib..-, vie, jti&tfTA «nd 

le&fe Bight !i«ts helped t*b© Inai* 1® 2#&f to rciaaUi in MitiB* 

state tteiety w&atatine la lmm®m& dtitovdpfciyia. (tauten* dm 

to tht< latUr aowpees* Tfae late mtft ate fcr&m depleted Isy 

;.ca.p and f•3P/w*S indicate ttet ti*©e dbtlatee ecsifid t»Xp the 

piant© t© Laiataio iron && &<u table &*» ©nlf to a limited 

•stent, vtaUfe was superior to &-% feat init-rior to »,PtA gtgsd 

ffeffitt. 

fct8«5 liangantte oonesntsmtion @nd ! €/>n ratio i s ©miss*! plants t 

lata on tot* mmgmm® em&mtnxttm in mlm p&aat topo 

nml roots as IniluaiMed fcgr applteatlatt of different ifon inarms 

«1» f&pofted in Table £2 for the ®^tri»nt 3- 2*8» addition to 

nutrient solution results la tamaa* in tlK' w p i i i i 

otnoontintton i© plant tope* xt» ^angasese ©otjoentismtieii in 

p&aat tope due to f « ^ application van ®» -rir with ttmt mm t© 

i*0*f ana tefiOt* Wm&mwf the 1* eoaoestimfetea due to- feTO 

was also e® par vitb the* due to ffcCXf, MDSA and $«£&&, The 

hn wmm%m*$m in ealft* *eat» al#o stewd ecttpaxfttlteOy higtesr 

va&tiM due to application of ittBUs, fefAEJ and r$u®i« 



*& 
JW 

m%® on w»/w& f»ti© $M mbm p&nafe tope m<& n>ots mm 

Am ptpo*fc§4 in fata® iZm W$ *iat£i indicate that f t / to fella 

of %m® than 3 va» ofetaima in p3a?& topi ill tint* ta^ateo«t8 

fi## *tf'i8A9 fftfttif *f* MBfc. She fc*»*tttitxtft ViCX C 3*a& -

tat f*€Xf C 3,C*9 } n»f% &>uM to tfi OR psr villi $M§I #tt*r In 

m»p*e% of f%/HB rs'ifcio in plant *e$@« **sc^ addition to 

nutrient solution result* a in Mgj*«t l%fi.n ratio ®t 3«63 to 

p&aut top©* i H w ( 19̂ 3. ) ha# g;:wn 3..J? to 2«f ©s tfao ©$*i»*»i 

f*Att patio iter rjom&I gwvtte of vim plant, J: iteagh Hint!®* 

vtau»t5 $»r n i f » «*«8 not m£Ul&« t i t cpp»aieC tbat It* ratio 

vm ms$M&bm€ !»&ov 3 toy ft£&S&f JtfMiT mt SofJOK iadlfttt&ni 

ttotir $vtf#z<iox-±t& emr Vm% and l*ttf tsisiefe* to turn* utm i&um 

s^ci ior to I # i ^ in w&ntatniiiiz « 904 MABue tottetta f ® mA 

Ma o@g)e&titfmtiots in wt&m plm% tup* 

ttm im*f fei# viAta* of I tAo ratio ia w i s i iwote 

laflloatii that Jm was ttaatleaata4 to pl.ant top* A m seed® «m@ti 

better than lyon, I-artJser, tt*i att^paffttttaly Wmw Mfym ratio* 

for root* for tat tî &tfattste 1^ J$A9 feXAHT ®M 1'%!HM probatay 

jiliow that tto© i®«ro*« tsnifw4 »©*» Iron ttaailaafttiaB to plant 

tops than the other sources. 

ftoe data a» Ka ggaotnif^ttofi and VaA3i ratio in ®»&m 

taps tM raots for taa e^pariistitt 2 ( i«p@fte4 Is fulaa* U . 

Xatift m to 8i»tisr <so»«lu»toj^ as detailed atom* 



m 

h*&S %t*sts© etudte^ t 

Tim data on tiptoe of lc md m by &ftl&c pliKta ««$ 

leportft* SB f&lftft %® fm tt* caqpftiiumt* z m& 3 and &e 

Uptaî  of taeJi bj unlit® * 

I t ig obitmti tH&t mltiit&cr. of lion uoutooo to auferfeot 

colntion line ^^uitea 1B rtaaiCUwfttgjr H c ^ f lapfcaM of iron In 

m&s® plwt tape* Hie dot* tadtafcte tfeft itflauine d»@f»tt§lo§ 

t&tMl £& tlK> *3Sp©?iS»!lt 3-

ftKiOA > leSSK %= ffe£AK? > t'aCXT > 1*0* > ffei^ > €#»tfol. 

fist data of the c$perit»nt a indicate s i i t o * ttead 

®»@pt that tt»- I-® taptaSes dm to ^cUi %m on partottb ttmt 

of *tu^» 

Th» data on It uptake try ©als© saate eoulci soot to 

ata&iatlaalX? asalysftd* &*»#*§ rt the data ludftaofte tt» 

following mGm®Btxig trends. 

1 *p*f4i»ai 2 i 

reCXV > I-afcUBft > fatAitr > 7aGft > r e l ^ 7 Caf*f*l« 

&Spavla*&t % % 

ffeCX* 7 larsfflft. > *afABS > f*QK > icBOM > f^;% ^ S©atfoX. 

'Use data indicate that t% atidtd ttsmigb ic- ..>'-'• was 

alftasfetd by toot® and trr^^locatvu to plant tcr-G t© tlio 

bi£l*ct assent* ffae M#s atabSUty of Î k,<T - 5$ w l l 

daauatttttftd la Utaratuie ( ItO.l wcttlngbGE aod Ho^W«»©» 



% 

i*m% utM^ ®t ai, iyw\ ponou &m tm&m* x#9; won*** 
i t a l i 2955 )f •»* tt* €?spcrlDent I alao stB«*4 high ooltibtlttar 

of I'o£D»v C 7oM* f ) , ftaut t&e &ow©§ of feicf*M3t otofeUttgr fl«, 

So!. ...•,/• was absorbed to tl» hlgbs^t fester idicauino tin dlioot 

fOXftttoOJMp betoken tfcy stability of m iron GOUS-OO ant Its 

©toooî tSoii. *Co»r̂ r ®t «&•( 1971 ' ©toowei tfcot tt» uptsfce of 

i*©® fey 8o#gt»» roots was dirsjctly lolofcod to the feotol soluble 

lion ia solution, UridS£# #t al . C 19©? ) tew fltK*f» t&st 

delate etaMlity glopvuso aw « e M In p*f»€ietlag plant 

*oe»o*»® to tfce iron oMliAto. Ilal¥of&oo ( 19?2 ) ta* lis© 

efcmm tts® uDoiwimst. of etabUlty dlagr&ee to : motet, m& 

latoipiot plant nutrient i»8po©*®& Hi nutrt^at ooXutton 

e^@rl@»nt0« fit furtb&r &&m& Hmt Fo? SXU m& the otot 

source at pii 5*3 ana 7.5 @@ong tts» tow ©o*«o» tm tried vis* 

HKCHfe, MLS&&, fofiVPA nasi ftfi&Ufr* fto® a n t o | s of the ptooont 

infosttgi&loii oonflni the ©apriority of Fon>fA a® a @©B*OB of 

iros to w§&m «mn$ tfee chelates useu. 

Sfc© highest cbloropfcyll concentration in mm ?oua@5mt 

loo* of plants feet vitfe M M ( fsM# H wti X? S&r Urn 

%Xi&TimntQ 2 md, % ) also supports «fa» ao»f& o%@#rmtlo» 

t»oj»»o i t &bows «bat Urn %pm tmm fo££ff& ms tw»loo«fc«€ 

to %£i® plant tope, forttsi*, Urn Iron ©upjal04 ttqoq0ft foiafA 

o ftbaolir lnoseas#4 Kolabl̂  Wm ©oaten! m p&oftt loaf @&<S toeis©© 

*o»0tt4 In pfodaotioii of tte feft0»ot ofclofapfcgrill oo«oteti®t&®*i. 

tbt question of *t»tl»r chelated ©ot&ls ©ster tt* toots ist&ot 



n 

or mmtjtmt tfets oocipX©̂  6ti>floaifet*fl m% tm% tmtnm ha* t3®®» 

m&tvtd lar Wlfl0B*( X9&3 > an* ®®» metttty tQT MM* 

Q®%mm$m® md hlstyiUSwm ( 1965 ;* Xt»j? fcm oooeSUMltd 

that tiotfc the- s:,cdianî ifi @u» ©ptrmtS.*® msi dlCfetefittal 

l^fgil» #f tfwlatlag aflflal m& mU& vari&c on fesstof® ftttetft 

a$ gAaft* ®p©@i®®t &!»& of E l a t i n g apixt, £>E etc* S;c£#Sft 

e®&9 tl»i©$&fnt t» callfcd as tit® toat Ivan ®wm@ mmg W* 

ilfffexuafc iowe@s tried in this $j3f@et&§&ti©fi because i t «a# 

absortod in m&ts and sla® fciwigi©@&at«l to the tap© to tl*s 

highDet ajdattt. 

f bft *&%& an tfca ratio of the I * qataije of ahao&a * fa 

aptaha by rooty as infX^«c©ci by difftiaat 4®®» courts mm 

tap**** la la*3* 13. 1ha fact chat iioa Ja4 tfetotajh $aS&* 

was eaBimratlwly leas la plassfc roots but @oft la plant $©1* 

Indicated the* htasat® could trr.r&sl©eat& co«pe.^tlvolj jaos-e 

ta»& fsws roots to plant tops, i&kock ( 19^; * fca* also 

sfcaU-d th«& hmxc aclda proisot© tfea tpaacOoer.u:k>n of iron to 

leaves sM m pmmmt efe&aiwia* ite d&tn fepoita* in *abie 13 

In m®g*e% of faClf ia&Lc&t& thajfc probsl&y ttiexc yaaa rsaximes 

difficultly s In trarusXoeatien of Is®® aqaj&ifct* &* ita* citr&tc 

ID plants m ®m?am& to the- att*r chelates X&a awftd al*o 

fe© U& reason for the Icjwer rnvtomnnc® ©f leCXX pa^ticittjiifly 

ia «e©pat4a«i* vltb p*?Aitr« ft* uptftke ©i iroii to pXanfc tops 

(SBB F*OJ> ©oppnf»A t© that ffcoft lecc^ was all&it&y flow it* fete 

®38»3*$l!®Bfc 3 while la the aaaartaant 2 they mm osx pax-. Xfea 
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ttfeftt 3*3 * XnfXt»*KSi of 61f!*v«fkt lam aossmc ©a tfeo f*U* 
of fctna uptake of ** in plant toxw/qptafee of f» In 
loots of mim plaafe® p w » l» taad et&tuio lor 

Iroa Uptslife of m / Bptrdii of I* 
mwm* (plant tops / (soot® ; 

Cof&IOl "5 l i . j | ! • $ • 

yo&o^ l*kB 3**l!0 

fO^UTA 1M i#**5 
*«0X m'0wmW 3 M.SJJ. 

mat 3*05 X«0o 

S07AHS X.^Q 1.55 
r«m • X»79 

* Hot OttemlnMi* 
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tarn relocation of iron pmM®»& trough ttoo fe;o oeafo»«» 

Hitfujbrs, @$p»oJ»<i to to* OEJOOt efe&lar* Coa&feriflg mm 

poor ufedbility of irsts oaalaU ta oolatSon f ZSem&t 29?2 " 

tl* poor fei^,r^aocati«m of 3JO» tip* f»o* in ^Lsnts e*n o» 

•Tv-i-y w®ll esi^ctfttt. Shut, f •<& does mt toon to •Cfara' oop 

great w&anta^ £a tj-suiiOoeaUwi of iv&ii in f&ffita $mw 

ionic soujrce f i e , Bt*aĜ # In respect of root qp&afe» ids#f 

I #01 was cm!? slightly be it©? tfann *'#£C #̂ Xtt ^ M ' I W , 

gfpo&l© itmt tfcOJt «* an i w #oHW© for ©eige g^anti is 

either cosp-ambl* to or not far superior to B»i%* 

rh© o&ta la t«ia« 13 *&»« taoiatte tte&t t^vimmm® @f 

ItfSA&X was a&»o*t equal to that of ftBttte in ioap»ct of 

twmmltmmtten t St tnm roots to top®* It can tfeiit, be 

concluded $lsatf anottg tt» ®$,tmmn& cornsrvtcCl chelates tried, 

F̂ rra.̂ ' occupied n&* 2 petition, next In i»p»rtefioe aniy to 

1*&&\ vbicsfa w&s Hie b»»t chelate; trli^i. 

4 OOfiptrŜ oft of « • re u*»fc&k& ci&ta of te© emfowA md 

low^ sources indicate tls&t, In «&ot»« of «np otusOatt, tvtn 

I*£C^ vouid ®s afcl» to supply tnpn to ®ai«si janufce* ?uftl*r» 

the 1% $vm i:^\ app©m®H to IMRP* t*#ft tfwtfreatCMl to tbt 

p:iaRt topi ©sHy to * limited extent, Tb§ IJefcted irsiislocatiofi 

of Ionia Iron in plants is noli looim* 

fc#2»7 Uptakes of swa§B»*© h$ mt&&: plants i 

fl» data en Sfct&Ss© of »wgsf»## 13QT win* floats Xn tb» 

GspcrlcentD a ana 3 ait reportei In Sifel.* 10. tbo uptefeft ©f 



MttgtfiM* fey oaiesi s&ant tops taef»*at6 •l0NUHaa8fe3jr «ts» to 

application of iron e#*if©>s, *t» fattening deeveeft&ng or<3er 

of ttan§Bi»@# t̂ fc&kfc ts§r plants tops &@®**1 0m stailsfctm& signl-

fieaiKje was AjbMiVftd in tts» #*$®yis»{ii 3. 4 

$«£IKA > Htm ^= FtfMlf >f*CX£ y Mm > frtJC^ > CM*StiU 

ntsttar town* «*§ also ©fefec-msd in t&t •«p»t&a»0fc 2* ft* tain 

fpf* upta&« of taajagsnas* If mis* root& we*© tt'iy )«*• Tl* &&t& 

for root t̂ take? of mm&mm art not §t«ilatletitty an&lyaetU 

Ikjwver, fcbc cista geoercllj indicate aljsil&r %mwA m la planft 

tppet partitaar2^ in itftftot of fttat «s$e*taiifc 2* 

^ > iKl^fteti** t* i §«&& ®mtmm t xptfteoiffc to staty the 

efficacy of ?• chelates on s«r^»« 

The imfimtm of &ifftet©8fc lie® ®otife©s on tbt fytth &n 

dry vetghts of plant t©f» ®ti& raf&sf i«>o net cftagantat oonesn 

tmfeioA mA vgfaem sM <&aorQ%fo?H maimtfomtiMi l a Urn youa@e 

leaf of eotgfctifei ĵ Um&ft wa» also studied t« m Hand otiUtfit 

eaperliacnfc. a * «3^eti^»t «ai»Sfttft4 of fc-o aejaAeaUotfi *ni 

tl» owiop *@3Ua&§ aft 2*pcrt©a Mo** fj» data aw aot 

subjected to atgitistioeX ar<*Iysl£, 

^*^#1 XI* yield of plank topi &ad roote i 

rStm im&b and d*y wei#ts of plant tap® m& loots of 

Sot tas of % d&ya age a* laJXataatd tgr dUMfciant i » a sources 

are reported l c Table Ifc and Fig* 5* She dato IfMttaett tm 

fallowing dee*a»*sii*g tsead ; 

MJffA > FefMHf > ftCSX > mm 7 I«BCL > Contsal, 
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Tatti* 1** * Ltttct of dlffrfcat injn AOHIWMI ©o ffcc&i n6t$s% 
ana dry vel$*t ©f tap© and roott of cafgfiflB gvam 
in ©and ©mtuffe for §1 6«ye. 

SCHtPOS p l a n t ts@p§ 

4tB*r *?»™#»»»MftW»^ ' - -aw wt*«W««*"*t M B * - - ' » 

Ileal* *flpy 

Control 105*25 50O* 70*^* 30»a 

Jhn^Ojj. 135.75 &3.1** 91.6£ 3*.a 
I t f l & i 195*3 93U25 165 •&» 6l«20 

f *Qk 15?.5© ?S*00 lCfc*?G 39*80 

iOCX* 182,86 03*12 aia»ao *»5*?o 
i f f A l i f 3.86.65 87,a2 l t f»*3 51*00 



FIG. 5 : INFLUENCE OF DIFFERENT IRON 

DRY MATTER AND IRON UPTAKE 

TOPS AMD ROOTS OF SORGHUM 

SOURCES ON 

OF PLAMT 

GROWN 
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A cotcparloon of tbft &&ta on SOV#MB vltfe steH&y O&ia 

ol' :.,aiao yield piaftiM in % <Sa#s In ©J^Oftoeat 2 'M&® S or 

f ; inflieate tbat the vidu of plant tops of so*#t*i vm about 

W Ut:es leas ttaa tlmt of ©aits© vtaf* tops, S*te dry righto 

of mv&m plant tops %*©f® about h ttese i©g£ tims t&©s® of 

&a4a@ plant tops . Xbs @or#t» t&©© ptoaueea ffe&<& an* &y 

\̂ . iglite of plant foots vbldb ww about ooc : all I& vtight i s 

coe.paxea witb tfeow of esai«&. Bowser* slttfettgh the- vsigbte 

of s o r # w V I P comparatively i s s s , the tuna of tbe sftfeet 

of tb© d&fStetent iioa @ouf@e@ on weights of plant tops ©t̂  

mote nas similar to tfcat of tmim reported in ttse vy.pzrizcnt 2 

Stiut, ti» yteld data of cor̂ bUD oofiflf@B4 tl» analogs 

regardir^ tin* effect of iron aourees teportea uodejp tfcs 

cs-perloent a OS isais®. 

**,**«2 Iron consent ration la sovgte 

The &&ta o» Ivan ccneentrtttiori in plant t©i* aM roots 

of ©©*#w m a!T©Qtca % oifftftiit lson soughs a*t ««*p©r$ittd 

it* Xnbie %$ &n& gyaphictdly piesofsttil la rig. 6. 2ns data 

invest© ttos following $!®ei©©$ifig ®*0»r of tfen ooaeeBtmtios 

riant tops s f esc^ > **»v!if > ftsQSfc > rtCET> I&oit >eoiitr©3 

ilattt »ots : JeX^ > ffeCX? > *©IA*£ > ISO;-, > Ickisft X-or*tj 

As pointed out unoer eats© i section l»»£»2 " tt* s#a@on 

for Uils tfend r:ay be the aonQC8tie.tlan or tiiltttlon of feet Our 
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1-atO.fc I f i Jai tew© of OHffcient itoo ©®ww@o «a ctfiompfefll 
in fcto© young**t l@&ft St, isa oud Ife/I3& stitSo Is 
plant fc©p* oM rooU; of &o*0m Qmmn to -sixi culture-
tot *& 4ay@# 

a*****" ************ ————- iu youngest 
^ot» lea f of 

plant 
Ct.c/1CK) g 
of fxesli 

W*1 ««<«(rt^*.**V*^*«# »•&•$!»**-•*>««'«•**••.#* viht^.^w.fc.WWiU*. Al^-ft. T* ** 

tope i'--©ot*'.-; £op« Boot 

u>*itrol 233.33 9?.3S 10.C? 3.39 *f% Iff 

I-fifiO^ 1 ^ t*6„€? 3H.33 **s 1<£#CX? 3*21 m*m 
1 * 4 ) 2 A lMf 366.6? 133.51 5*2 9«33 s#7S w*m 
I O O A 138 *+oo.oc aife«?2 16,GG 3»1** 2**00 

I ©4& * 3fe& h$o*m ia?»ai §2 vum 2«73 z$*ffl 
JM'Mlf 150 **26.6? 126#36 % i%m 2«6§ B.f9 
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FIG. 6'. INFLUENCE OF DIFFERENT IRON SOURCES ON IRON 
CONCENTRATION IN PLANT TOPS AND CHLOROPHYLL 
IN THE YOUNGEST LEAF OF SORGHUM GROWN IN 
SAND CULTURE FOR 51 DAYS . 



66 

* ŝpt«tlv%3^« Sbt aetual *els»s of lm® ooooenisofclfli* WIIO of 

lm*r order in @of#st»'* 

W*»3 Chloror%U concentration in th© f^iitiopst 3*of of 

soTfpm * 

th® ciatii on et&©ropferll ofiao&atff&SoD in tfcc yowigcst 

leaf of &o*#»»8 ate jptporfctsl i s ffcMe 315 end gt&ffoioaSlF 

pjtoentod in fig* 6, tm aoefeofli&ig o f^r of efc&ot9g)ti92P. 

cQiiCL'jatre.tlasi given Lclcyu also getstrslly agst'ta v%W Urn 

*«*ta®isg otfrr &tm&rmd in eatac*, 

21* above &V&T i s an iiiriiroet ir^oatlor* of the ©fH&otiwaesg 

of the titffemnt iwsm sso***©®® la eortecta.^ the ij»iK*io«®6i® 

of torghtm. The smas ovd&r of efffcetifuoess --.f t*« dilftofeot 

oboSAfcte vao oksenma In t&© oo»i-' of isaisse , *fcc s&ufc&e lioo 

eonotmtmtlow in loaf vaa cUfmotay gel&teu to ct&oiupbjOJL 

ooooonftifetJoft of %6&w® I Uotoitte et •&• 1^/0 ,« a * ? 

although StoL^ application shot** hl&l&? total Una 

ooaoeatiatjAii in ©ofghias plaint tope < section h*k+2 ,: the 

;:oluLle UQH eonteat in tt» loungoet leaf 1. - cH- :aw Ixren low 

m % result of which pfottalOy **ry low 3*ftf ^Jlomfii^ia. 
concentration -mm f»«Ditio<i* 
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h*h«k vwiofgum»9 ootwtt utiwtioB *m& ft/ton mtio tit 
&or#os plants . 

it* mt&. m i4»pBei@ eofMifcttttBtloa 1& plant tops ana 

toots < Soto* I f ) i n^os te the HjJlotftac tvoatic -

Llant top© : i«l/v»ff>i"«fci^»ci«ci* >S:«iX^ > *t*.;. > Costm 

riimst loote » u c i s > *cax > fot-^ > x-eX/.B? =• Coatiel»>re£iffi/. 

l!je r«/K& jmt$0 of p&a&t top® of s©r#«$ %*@8 l@«® thta 

3 oi&y iM th» eas^ of f«£4ttfct Feels &M RfftfS, A ln/fea latlo 

te©t%»©» X 4 t e 2.5 lis ©s»ii*?f«?«i IdecO. f©* nosed f$» t gxowth 

C -bife, 19% ># Shut;* the t h m chelate 6e«o&» Yls«9 I*fc&?A 

. c a r ana :«8*wf ©OWM he ©owtienta a$ letter chelates es the 

have pftetiuoeg l^ArnvtiXum miurer the ju^nl v&uee, ,,© als®s 

i t cay Lc a©t®$ that thtft was *e*y l i t t l e ditto ic-see in the 

f«Ai« i&tloo of Fee* aM reix^ iatttoatlag the »ia*M2qii®lity of 

i*© two 6o***o@s of i*©®. 

h»h*$ OSpftake o f i ron and ciaugoai®® ^ eori^ac plant ; 

She data ©a û taicfc of ttm tsar ^©f^«- c ?sl&e 16 ana 

S ig» 5 > iniieate tho toxaowing #t««a®isic eifler 

?lont tope i ra*ff& >HriftK? > feGSf > *«0X V leit^ > ©oists&l* 

ilant roots i H&JJCA > Fetftfc? > loCJT > fto&^> jteck > Control. 

*heae titcris *m a3**et similar to thee© tepartfed for tnise la 

tin sxpQri mit 2 QM &mHm the fintSngi of the caiee 

•Xptrtnent toe&fdlifc; the ©tier of •fffeet£tano98 -si' 4iffeseni> 
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f a%a© 16 % Xailutmcfc ©f dltintent iwm eoiMpeoe on uptake 
of iron ani D&ngtyaê  $fo»*i^i f&£0& to:M m& 
mots of mr0m &?©*§» la «nn£ etc tun; for 

f£©|»S iS@®t© *©?** *06te 

Control 6 . U 7,05 1«G0 0«32 

&€!<*>»• v l . 9,72 16,39 ^.03 0.*#-2 

i;0&«iJ£/* 23.1k 22.M* »«••?!? 0.57 

1 OCt 10.35 1^.92 3. 3D 0.€fc 

10.80 20.5F ^*3S 0,79 
feftAft? 13.08 2U?6 k»00 0.^ 
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Th© &ata on qptet* ®f Mncatieae tor ©orcfstie. p&iteta 

< $olft« 16 > Utfloafec- tho following ^esea&lfie o*at» • 

frits! top* s i«JWiS > *t£i£A > l^iat > peU > I V X ^ > Con***?!. 

* lent tooto « tots? > lock > lofctfffc > ioSM(2 > 2*r-:'^7 Goatmi* 

tm &@fc& geBtwslly Sftfletted tbo ©*tn«r$0»ltr ©f SeTJffA 

ana iotM& in tte absofptJoo $&& tiaiM3boefit&o& of aanaao§©« to 

plant top© of tortfrab* 

^ jqptiftsftfiit 5 - i"-;li»r &p»qr t r i a l of «a»l&t^s oa I A I I S gsowf* 

ta cale&foorae sou . 

f!» iBfXuttioe of diflbyoiA ifoa toure»c ops&iod is 

t ight loliay epamys on tm -rodisctton of ytoid* l ien 

concentration of istiss© plant topi and tfOoiopfcgll i n t in 

lounges t 2»of of satins plant® grew la s tf&ecsoeue soi l 

C 21 £ U t * } , VGS studied i n *jptr$a»iit §>* *2« ©upeitefsfit 

eoiMSftVMl oi&y of a tlogk* i^pHettie© tnl the- a&to tetilA 

m t bt tuttftefeftd to t t t t l t t i e t l te«lp*i&« She* #gp«te@afc 

&cgrv thti t f fett , be o©f»ifi»f®4 on « Ifeolcr t i lca* 

**•?•! Xh* yt t l4 of plant tope i 

f t * fettli m& 4igr « t l # l s of s&imt tore of colas of 

?2 d&yo agt an iafinssoo^ top ibl lar eippltccitior, of tiHftveot 

lf©n ©owpess ore *upo*t®»4 m tmWM 1?» £t» «ate inftleftto: the 

following «tee*iafilfig crOt-r i 
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Sate© 17 s t f i l e t of fb&iar application of different l®&® 
®mm®& @s DNN4I weight Q M firy voiflfct of plant 
t®p® ©f eaiae grova In <M&OBI*QUC ©©13. £©* 
72 doya. 

Sno aoiaroa wel$it ©f plant to?© Cue/plant" 

fiegfe **ry 

C o n t r a 5&30 2300 

I f e l ^ 7**70 1330 
11 W * " -* v 8 ^ ft 11*50 2900 

l«Q& 7*30 JJ#60 

i*cat 7700 m® 
U?A£ff 10230 3J00 

X B̂GIt 9570 2160 
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coil vltb the Oata of eata© gtovn la @a«i cuHtus* txparttfcfst 3 

C gahl® 9 IndlOttte that yields ©** dljr pleat tojs wii« about 

% to £ tiote Dorc than those in the ns^rtecet 3* **hia esay ha 

time to lanpr growth :<©r̂ >d of 72 ac^a in the orr;«rIr c-r,t 5 a® 

aossparto' to 51 days of gwmtb period %Sk the csnericeBt 3, 

liowver, the tiaod of tilfltiaat iron -ourecf. qped as sprays 

on ?lkld of plant tops WW slr;ilar to that of the e^»fis»nt 3, 

ffet*8t tb» yl^M data eotsfUWB the fiattagB regarainf the afftect 

of iron iiowpe®© rcportea. tsxSar tha aiparJiao&t 3 emi also 

©uggest the util ity of the lion sofcsroan for foliar application 

to oorteet iron Ghloroe-tc. 

^•5.2 E float of foliar appHe&ties-i of iron -OUJ^G on iroti 

and c&lorophyll eono&ntratloa of ea to :;©GWS . 

tha 4ata reported in fable 18 indicate that tte lion 

Is ths* plant top© and chlorophyll in this yeu&xpat laaf vcm in 

th© following 4»a*©a*jing order 

m la the $ mtmt > men > *««& • Feu?&. > rasas -
plant tops 

% > Control, 

cnioiepfcgrii mmh > mma > i«mii > ices > rcox 
in tt* 

fotmgast ityOk. > Coata»i« 
•af 

I f eiaoropbyll oontiifit %» talsen ae the criterion of 

ehloroal© oometl&g ahUltF of tt» dlf&ftnt lion ©owe©®, 
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?able 10 s lnHmsm of ftiUar application of dlf&v&nt lion 
ii©«ress « efta@*©f&|»lX is tte youngest leaf sal I* 
in plant top* of mim Qtmu i s COIOOIDOUB son fbt 
72 toys* 

s ^Hfaftetfli 

leCXT 

l«f*M££ 

fceir**: 

i f i n pi&iit t©ps ctaoftrptoyll .to tte youngpst 
leaf of ?icnt teg/LOO g of 

200 

320 

230 

2^0 

soas 

l£t«60 

107*00 fatal© 19 t t&Hmtm of foliar afsplJUsaUori of aX£iev»TL lion 
COWOM on lian eonV rtt in plant t©-* of calai 
gram la ce&e&j©©**© soU Dar 72 dn^o. 

l ion source ir&n eonUrit c t 

Control &Q.00 

* t w y L aro»30 
1 ©i'iX*-'- 63C«O0 

1*0 A 3a»;l0 

ieGLt 36i a o 

ictftiir l»$U20 

I'ftUUK * # . 6 0 
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dseieiialng ©fsfc-r of #fffee$lWf»fie #1* different %ma &mmm 

$M oon&ctUic chlorosis ©t isalcD* 

^.,.,3 tmm aonfeMkt ia plant *®p© -

$tae 4ata ©» Ivan eonfent of cmlne float !<©!?© I ?attf* i f 

tills ci«c^^irm trend is slssest ©$®H&f> to tbo t*oa& in tte 

«ip©r*ia©»fc 3 C lata.® 9 ) #»s^fc fcHai tibe *&&&> for MpteOs* ait 

ae&f£y $ to 6 fclses feigner U>o,n the&z of the 6jEg*«Uiftnt % 1'Ms 

©ay £® due U> fctofc biijl^r ylc&d of mis® tcrs. csai sis© tt* 

probable root ataorptiosi of lion ftm t$» mil i it* a&H%S©R to 

ioliar aboorpfcion ; %n tt» «jg*«l£*&t 5* She e^exioftot $ has 

ttttfio&teu ijood seope &*» using sow of the cftelfttee iiln»'HE&S*'*| 

Sfeffift acci $*&&» for i<pray application toootiBt- tt&i? spfay© 

f*«ilUfea iii eyfastafcis& Ivan cotttftt&i in ©ctls© |Oants« TO* 

afoK^aiu eto&X&tss slewed a dft Unite ateaafeoou over the: 

laorgai^e fcoupa* vie. Jfc&ĉ  tibsefe j * OMeooly awd fer 

correction of lf©» ch2o2tK iU r^rtxeiilajay ty tiao etattratoiB 



 
 
 
 
 
 
 
 

 



bmid-ouimt* «xp©rl£*fcte west e n r i i ^ out i n Use 

laboratory of \gricultur,*a jfaralstiy m& tteU 'Mew* 

^pertscjent, l-'&hatê  Phuly KrUld Vldyap««tfe9 . cliari, to 

fttititr the e£fn®tiwii§sa of &*u <Uffkfeflfc efeoisto ©§ a 

source of iron to corns et ciaon^-ls in plants uelog oaigt 
f HE E>8311 ' variety fiaoooiwiJoifclc -Hybrid &a£ 6off0aite 

C k0t&UH M£$£|l£ U •• Moeaeti ' variety OT? '* ^ the test 

crops. Tha plants vert; grown for a period of ^ day© % 

fetdt&f thee; trlth Dodifled lioagl^U solutlor. pL £;.0 ^ 0.2 

sod tfco affect of four oaesaercially available eta©ist©a v i s , 

•tajOftiMdlamliia tetr*-ae**ti© aei^fteyile noaoeo&itits salt , 

feyrle tastasste, fferrie citrate? out fertewo «»&&*» @®d 

©r* cb*late ptapatasi I s tint Xa^mtofy v lr , iroc luaaata on 

a^7 tatter yield, iron, oltlovapfcaftL. and ©e&sass&te cosvteRt 

na@ studied* lerroua *sulphat£ nasi uaad a@ a ®%maAm& 

in&rgaatc sourae for eaopar&tafi* -c-p&rafcc auti&aat solution© 

vcrc prepared liQr adding dtffetaat ITOD souro..;- to aodlf]#d 

SUMMARY AND CONCLUSION 

CHAPTER_5 



n 

m&$L%M solution s o w Id ©tfcuto a wtftxe total i n » 

eonocivtm&ioa of 2»^ pps 1» f»p©«* of ®tssfe eotttoo. ,&aoa 

tba «fa£LaM3,i*sr ®f fct» «!*lftt»* dentate ea to I* wisalalttg 

I s solution, tfat solubility of atioh iioii tottf** in tte fltt&flo 

HoogUMt solution la tt* pS *®ft#i of ***$ to 6*5 tup studied. 

efeeifttio wed* *»&>£& fhg«»<t tb« fei#©3sfc 0a&t&&Xl&;r* In ao<&tt« 

i-oaslac<i ©eantrl©» at dii&icut pn J»w2s» £<M,its&t& »afe©d 

s#c@««t la ttal* itspftet ifcUe all otlj&r cfac&ftt&o mm al&ofit o 

par vlth cacl: otfetr* F»»ftNR«tt Ei&lot&lwD̂  a Xm sM olEost 

wafom aaliftiiifcy ijifcftfjftettyft of the pB inariafclo*} iwm 

f * i*?y mfotmw jri&ld * Addition oi* Hfc£fi& to fiutrlftist 

aoltitlea lest&tftd l a pawttiott0& of the tilgtmet U27 isatusr 

yi&ia of oatc* «nd sorp'eei* &wong the feu&t&aB «**£»%»#, 

ic^nttMfte aad £««uuftcdmtu f«tt»4 mow& wtA ttdtd 4a this 

3* Xwn upt&te ; B©ifc the ©f©p© vte» wfec- and ootgiUB 

dsumwl î ptote of Uotk In the fell*: tag ^©fcuciso otflar •. 

»&*£& > FeiSES. > f»tu$uuu£> !»azitt& >i*cxatft3s: >iar.r 

*K aaojptjpfegsi * Jiic&tioii of *t Iwsmt® to iwfesteit 9©; 

*«©n3.te4 Ut a daofoplqax oonosafenftlon Hi tax? yotK$»8+ 
of ct l j* and sorgbae,- plant® wtolcfc nae cm *** vitib ttm 
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Uoagtaad solution ©@ ©8 to obtain a unl̂ brt total lion 

oanaciitfvtloti of 2«^* pps i s mpeat of ©sets bowee, uw< 

tt* availability of to et*l*tft« depends ©n feiff feralfltag 

in solution, the colutility of e&dt iron aowob in tto® mdlflc 

HeftgLattl Gol«tlon in the pB ranij, of **»£ to 8#*? uss 8t**dii§4* 

ttm important i'ir&Ui&c of tbe iiweettoakiosi alft 

2. .©autility of iron &©ia«©es % A&eng tJ» different 

ctoelftteo ueeat Se&XCA. etxmed tfbe toa#©st fto&ufcliUy in ©odifie 

BeagXtnA solution at differcafc pB levfte, io»Cit**t& «mfsid 

&#$©»& la tt&t feepeet ybU« all. otter cbcl.aU-.'. u©f<® almost ot: 

$w with each otcer. tf*»bHMA* ©aiatainea a Xa# sni aleost 

mUfof^ uolufcUIty in«t>r*octiV€« of tbe pR Wifiailoo f*ae 

**•£ to Q.5. 

2# î ry trntter yui& * Addition of u&ssu* to outsfceAt 

solution icuitea in production of tbe MLfbftet dry t3&tt®r 

yi&ld of ©&to &ad sorbite, Aeong tb* Sifc*ilrJl»S el*lata8, 

ic-iiUaatc a.xl ic-tartarufe. nufik©4 tycond and t&ttl in tliifi 

l®sp©Ot* 

3. X*es qptalai ; Both ti» ©sop© vlx* wlcc otxl ootgiui 

oboved «s*t£0» of iron In tbe tallying d^ett-iieisg offer • 

l*Ei«A > l * m S ; > F#l*HIAU*Si> rftGHBtfE >leeXAlA3£ >feSC^>CoE 

**. wblorcjpfcyll : Mention of it huaufee to nutrient solution 

refill tea in a cfclotop&yll ooftQeatratleii In tfoc youn^;et leaf 

of tseise end eot^mg plant* vbleb vae on ^«r kltfc tbe blgbeet 



n 

©oiwiistFmtiom p»&a*i©f«i ant to leuflto a&ltton. lc< t&fteyate^ 

U filtrate, m ©aalatfe mad l*sc^ followed tbc t'c tniMBV*9 in 

ttefe order, in scuptet of leaf cbloropliyll ooaeafitsatloa* 

$• 2**n§u»8« uptake t Sts© wptuSsft of ©a&p&fTOe % naif® ats 

sorgHoi vss alcoflt in tbv Base oixiwr os tbat of ttoe Iron intake 

§. S*i/*!n ratio i AddltiMi ©f oaŜ r tfaw* cbc-Ootes vie. JeLaiA 

Ii- huesatc aix. *• tartarat® helped to agproaeto ttoe IdNil raiigc © 

leAto coHCkiitrtxtlan la E&I&I ana sor$iup plant tap*, 

7* A JML*r trial conducted to ©oepif* ttffcscat i^en 8©nw»s 

lor ttosir •|ft«ttv»aM« for foil®? agp&letttioa cm mlm §w« 

tt» • « # trtuid m noted isit&r *• uptaisi or efclorapl^a! 

concentration obtained tgr root fading •^er&iuit* 

lvo» the above r#st&tst i t my b« oMielud0d ttmt Urn 

iron feueatc mtsp&wd mil witfc the imported oM oo©tly 

I'eUffA as au •Motive 4«&a so**®© $sr etneotl&s i a n 

chiorocls of wiisfe and -orghua. i"«3«g the eoa:.aycioll^ 

available cbel&fc^ tried, iron tortaratt! wen letter thm 

Iron cltraU ond Iron o»&$t®* Stot* oxalate w&s not ©ueti 

l i t t e r than the inorgfaiiic ••wot VIJU ferrous '.ul->i^to In 

i t s chlorals-correcting offset on nato msd cor&Mb" 
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and iaant llufil. 2S t X97-20U 

'£h&rm9 i>„w, 29**X* ^netofs inH^iieing 8<*Xi&iUty of ln©u 
and pto@|teni® i& clilorottc and f3oa«el̂ orc3tic 
sseas of firnu tiLay 2©ae. Iowa ivtate UJOI. J* >•©!# 

21io*i»f &,w» ®u«S A» ¥@X2s©&» XSN*-. t « * tostess affeetlng 
fltttofoste 011 feigi 21cso fi©12s« 2. u-»tw» aod 



a5 

Shorn v M»^»» !»!-• i«aan* owl «» liobiaeoat *-•• xo$0* flppotfctoii 
cones--jMUiig Ittx-iiiduau dbloiott** -oil oi. :oc. A«J 

l?«fi»af L*. • I$i6» *he iiea-caaonnMo telaacse sni it* of feet 
so tk* ftiowttt and ^©wl̂ ipS&iit of f&assto* l̂ etr Pfcsrttol* 
b$ t I M P * . 

* Vooouardbt C#t», l»B» tlftv**, and 0»B# Coulo* l$i8* Th* 
&teiB»t$«fi of radio Iwm la bioao;"lcnl rat^rial 
vttb particular i»4»rcaot> to pirlfieotSoo ami aopo(r*t$« 
of Iran with isopyopyl otherf gibing ond ©loetfoplmtJtai 
teohi&tMft* and accuracy of attfeod, J. Biol« Cfe§©» 
1?!? 1 39M*<5*K 

* uellMBt A» 19>»« fcetei oh»l*t©« In gleet fsifeatSoa* fb* 
I«UAQO1 iyfO»©» Pal© Alto9 Calif, 

* liaHaoe» /*# &9&SU *'* steeodfc of earntfcfttle chelating ogfrnt* 
ia taoflgAtile vSUot autrltioa, lm AftgclOL * 

* > alloee. A. 1963. Jievtov of obegatioa to plea* autiltston, 
.'*gr. ^ooa •;!»». 11 « 103*1©?, 

• «Haofct A* 3,9o3* io3® of di luting agents OR tie smila* 
blllty of nufcrlfcntu to plant*, Coll -at, -;oc* Aa*r, 
vroe* 27 3 17&-179, 

* v.Bilaofcf A# 1971, ; agnation of ttat mlej^natxi*-at statin of 
plants by cteXatli^ agenta ©M otter fbotoss. 22?8, 
I: arisen nwnut't lo&, <VngpiO0t Calif, 

- t&Uaoe, .»tf cwlE,J# Ifewitt, 3.^4, :'tu£ks on tmm 
fie licitncy of ciope, X 1 rotate* of Ixtsa iKflolonogr 
am the Isritciwj^latioftohiv.s of mlflftrcX clc^nts to 
Iron nutrition. J* M o l , 22 t 153*161, 

w*U*a*t • , and O.K. lust, 19$6« .; cue t i c - of eooe sine. 
n@se and Ison chelating agents te various soi ls , 
iiel. :'*<5C. tear. Vroo, SO t Ŵ 9* 
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