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Rotations 
Colltinttolis whleat wilth added N fertilizer gavc

-grain and straw yields equivalent to those ohflaiined
in the alfalfa-wheat c.opj)l1g s)'ten. Cosilering tilelouis of alfalfa and the relativtely low cost of fer­tilizer N, TI falfa.wheat systel wouli have to pro-duce effects ove d above the wheat Yield ellects 
to lie CO tivc lwit itssamplessamples clg halt 

t"in b 
V1

Ill takell illn 67* ci"r we systm 
och ic ht<:g foundslightly higher organic. matter a' ater agrega

stability oil the alfalat-wheat plots tha u tic fr)tuiltIO.S wheat plots, but found io diffren ' soil
bulk density. (TanSlratich l)o(l;. Sfti. ]t;m
feet of different wheat haid soilon 11111aein t. paLICCbulk dlensity, ;aggregrate Stability. ai Olrgnll C 1ma1t-

ten-. IS Thesis, Oklahoma State U' "ty ' So lo1ng
as yields can be Imaintained thl'oi , 1 use of N fet.tilizer,
and alfalfa has only limited ects beyond stpplyiiN, there is little jusLilica t1i for Use theOf alfalfa-

usehalf allates. 
The IN deficietc Itile r- sstet possibly

naskedl aty bel icial effect lhat grass might have
had on wheat roduction. However, results oW3tained
in fie alfa ,-wheat rotation indicate that hnnles grass 
as sonl effect that alfalfa does not have, even withadeq te N, a wheat-grass rotation will not otttyicld

adeqatel y fertilized continxtlOtls wheat,aeutelv friz.western 
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Iron and Zinc Response of Chlorotic Rice Grown on Calcareous Soils' 
1). G. Westfall, V. 

ABSTRACT. 
t and ZnI soiircc; andl rate cxpterilt,nts were carriedout in the field oil soils where rice (Olyro snrtiva L.)grain yie chlsh id reducdbcc drasticall"' in previous

years 1er seedlig chlorosi, 
Soils where sledilitg ciulorosis occurred werepH, f'CO, Ind Ca conltent aild lower hig ber inin Fe and ltanadjacent soil.i where iorlll growth occurred. Iron silt.fate, alone or in combination'" w'-ith 7riSe, was ite ilost 

effective in correcting serdlio clilor is. A Immilll
yield increase of oer 2,110 L~;a wa obt.ineld %viill the
application of IOU kg/hia of Fe (from Fe.(sO,)..). oiganicsources of Fe aund Zl were itss effirtihe in correciiiiiseedling dhlor'osis aiid lditltiig ) it-hd ii r-:t,.rown 

Additional index wvords: Micromultriclts. 

R ICE, OQyza sativa L., grown on calcareotus soils in•- the southerniUS Rice Belt has been plagtied withchlorosis for a itinbei- of years. 'his comlidion ap-pears during tile second to fourthl lcaf stat or[ gioloWd 
pea c n-z g tot fo t-d h~ l s~ eg (i gwe ss concausing secdligs to beColle mnthrifty fhrequently

h 
to (lie. Flooding the field seems to atggravate Ile cllo,
retie symp~tonis in affected areas; howe'et-, lahtswhich sturvive will regain cit-. vidahorwvor and trcewicha suive,:. Yield I., iff ";lor. andt:- ,lplIic.... (if 

lif I: )itc.,-. i J' i., .\:yitililtii.I F-,lt-1 iniclt S thtlo I. Pre. 

•eiitecd be-t'he l)iv. S;.2, Soil Sci. 
Nio.. 10, 191;9. Rlt-ithed I1h,. 32..i ,ist:1nlt 1114feisot', °lt'xals.\+:1. 

|'lo',,lliu atl, .'giigoloniliuiea, I uxags ;ijI, , "i ::, 

Soc. of AiIr., Delloil, Mteh., 
197.Illi ,'%111%1), Ike.A..\04101llllnal 

,-.A&.M 1nhc-ill 7n1s, ('olltg, Ia. 

.IlAnderson, and R.J. I-Todges2 

)lant poImlation and delayed maturity, have occurred 
in chlorotic fields. The area within a field affectedby Seedling chloo i a
less thani I ha to several hectares. This abnormalgrowth condition has been ohscrved to occill ill two 
di f r n o ldifferent soil si uaio ns: (.) wsituaUios: (a) e e a dSclwhere land tevcling re-emoved the surface soil containing accunttated lnicro­noed soil s wii naturally

ntrients, lll (b1) Oil lndistt b s wy

occtiriti high p1 and C;iCO.1 Clttnt.
 

Chlorosis of rice that is altrilntjed to nticrotit'iet,deficelncies i) stibllec sois is iot fully Inde'stood. 
ct al. (1) fouind that Fe-dficiency cilorosis 

tinder greenhottl.e conlditions was ouvcro e wheni cal. 
carcos soils were flooded. That finding is conlrary
to observations in the field 1y (lie lplesent atithors.
Brown et l. (I) attti,,ited Fe-deficienc.y 1o alitalonas­
tic cffecls of 1 aitd Cu "m I, liuptake and itilizatilct.On tonsalhine alkali soils, l'hlot'osis of I-ice Iul~idr 
s uib nlez-ged soil co tiditio tis IVa[ Observed to occu r. %%-]te i 
die first titc k-a-es were formed (, 5). The iJlatts
becanie more chlorulric wilh time anct eventually dc­'elos (lpeark ntecrtic spots on the leaves. 'l:ts geit­erally died withil .1to 6 wicks. re'titig ill conilplcCh111:11:Iauid. Ili h .114-i ol V,-S() ): ( 111 tl :7ill k,;
(lie hlt io tic ttlOitioltS. ,"tils with Ci 1(h:tle t­

able Ni reqitred :irge- aitiottllts of Fe to C (t'tictle 
chlorolic condihionlacc andt /Ad.111ll (5).(9J) r't' lel(d ihat chhloo is (ll 

rh'e (osec-tihl." Juclttboglsrivg I)wdo ,tlldtittmt llof(alcaroll12 t s:;:;c. I kg,lilsh~i(; 1off 

http:n1:3d17.30
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lo'lOtVt 2(S0.1 );i, Lack of consistelitt coriection of 

Il:thlorolic Conditi o)n was attriht ted to the presence 
N., lble salts :[l(i h llts of Na ill soie soils.,h lit 

h- ocColuI'reC of clilolrois was more (otoseIl)' (olre. 
il ble Ca than withwith tile soil pH and exthn 

,,1l-r viotlilt i ~t[ l ltl'~ iltl C 
* all wt'nie Soil test Itit L'S (1). Pt, - (8) at-

jii'd cll'oris of sCCdlitt rice Itt 11-Cedltrg. '1,t]ie O4
ti ' ,i" :ec utiliation anld to aill ad ser.e Fe:.M n rtio 

l'!t subanicrled coinitions. Interniltien. daintin', 
t, avoid cotntiueci subine.,rg:., idioi 	 c0 alleviated the chlo.toOl, si c cei 

i'(.cerson and Sedberry (7) replrted erratic occur-

:,lnc of "bIiOl/ih " which appeared one1L season but 
!.jik'd to appear tlic' next. Application of Zl o' S 
j!1Il-isCd yields sii ilif ;lcronl). IlOWet', hi/.il"(
,i,ppealed later ill plant delvlopCnellu. thai does seed-

Cil'(hlurois reported litre, 
The purpose of this study was to dtctliie if Seed-

!:., (htlorosis of rice could be co-i-cclcol by the ap. 
,litaliot) of Fe and/or Z Oi linuislitrljed soils with 

ni,.,l occurring higlh p1)1 and ('aCO Content. 

MATERIALS AND METHODS 
IM e 'i. d for 2 ,it dliffttiterldpilnelis collll(I ca1"; 

:.,,il it Lake C1iailco (lav soil i, the 't1bil Gullf Cols. 
i 0.., SCele reiltd rite \i~l.ls in prviboibItlI. tlihcro,'k hm 

lilt Ile SclcCId sil's. Rttilikmi 'lD)wni' :,si planted in 
* ,.Nauill 'lIlll~llit.' in 1 1a. . Mjeiui t~ii ncl ti cal')ett'i siwre,,,.hil on 	 .ltt .111 PIisM(116(ic (Iiitt, a d 1atmhl hi-

, '',ialed illo thte soil wih a iant l ive. 'Tetillli, 'were
I'.:.ta c* fouir tilic,. .\l'ai I l the fcitili;'.r gra 'leI. ,'tO*),

::I Iuso, showed l 'i C itr lle of t.1,\ I Ildthi 'e itl motnts 
Zn (.031% and .00ti1,"). The 7 SO, 11:tlteial contained,f O.1,\ }l.'olulde F. Dutrhng Il ic lli-itg sc.'nt a tnt:tl 

,-.lli.litib of 51-77.17 kg/.h, of N-I'.K w:io applied the flist 
,,elipeiie SolI Saiuilhl5 iidlil ifl the ('1ih.21i1 :lrc :iii adjaent 

.:1:1l rice.prtodtitcinit alcai in the saile fild werc takeii dill'in 

,itedt lItili' ationl at I te 1' cii1. iied at !;5 C Prolintd
i and 

ia 2-itn i v. 'lIe K, Ca, Mg. Na and .in we-e -sitractedS.1.LN (Nll,)O.\c 	 (rill .l2 and /i itl i with 1TI'A-I ..\ 
LI.L.id.,av midl W. . Nov.ell, pult onal c(llllllication). 

'ltoiU Iva's extiacled with diltt Ic acil-fhrIhmride aid a Ied
:,.tICtti1(all (6). 

'!.nlt i;tils wIee (ollettLd from tihe iilost I'cnCltly nliatuted 

i .i the tllerng stage ofgtovli, dried a 70 C. ,iniind in a 

. iteel mill to 1IZ. iCe dti-ihln'I. ti
.1N a 2ll .1111 

Ol filc soil eXlra(is %uplesanditiitie s dcirnilled 
, :i ,i toilliic albiollilhm Sputtiundholoiec-icr. I'hIoqIlhrii itl 

li'tlie s.-umple. wii deterninctl by a Ihtblnolsltdenuuc ue 
:'ilil (21.
Io (.0 , I1Co, aind L.C. (ihulicital Ctourti'it.,G ) we'i' (etr-

oilti Satrlirtolli exsti (11). 'l'lle pil of soil ias 1wa.5 
11tl I1tilt glat's-hnlcil eleultodes,.
l, ciCt (0.9i I.9 ill) ilt- i,itt% it% hIt citedilurtinn x uf hat 

tli, lited with a Vogc-l lithiiltr.. Alitet ti-anilltg and ( filh

'if tbloqli rice \-ete dc-ieriied atdale io oil 
-

i 
, 

ll i et 
tt ill itVrbIltti. 
li 1'iill liile R:llgt' "rk,,t (To les'el) ws Iised Io dceiCt 

.... 'I aisitk.:il ifletentees. , 

RESULTS AND DISC1JUSSI()N 

Soil Alialyses 
• C t iiliCal 	 analyses of soil salipies collectled h'on 

W 	 tXeperimental al is whele weX'Illiing clloosis 
tltl ;Il~it('it. i il,,-* 	i' 'l ;idte~ t! at Iiic' ~ 

i~e l~t~'etiI-~uh: .' am14!'.-......'...t. ",hll, 
,t t1 s ,e,1. ,,,!,ti, , ,+ ,, ~ I r, . . etm 

0V- (lilltetil hrti time- iveitl t tliliol, kIle 
teIs ol soils whlte seed'llitg ilil'nis o'curred 

1I Itlott (,11 to I.,- ini~liti'hrl Ilit lie Iti of 
1il1tl itl Igroslh t'ieas. The Ca it i alil 

Tal'e I. Soll aialyski r.sultls 
rice grlowlh. 

utivr ltde-.ar-,a It EX C1 


!L,.1_.""mnmsl"m
(LQN 
Seedling clorosta 7.5 0. 0 1.37U 
Norrmlg.'rw th 6.7 0.92 4,430 
1liueballe 1969) 

cor,,2, 7.4 	 1. ,i 11.170 
orm jllrowih 6.8 	 1.33 4,2i00 

lion was ,')Iroxillately
toil tan .11iorial soil; 
Na or P was found. The g, Mn and K concentra­

tiolns were lower il clilorosis-affected soils as Coi­
pared to n)Oral1 soils. BasCl on data showing a lack 
of )ield itlcease's [roiui nilaterialis sl'iplying these ec. 
nients (1). G. Westfall, W. 1'. Anders'ill, It. J. Hodges
and N. S. Evati, tnltulislh( data), it is concluded 
that lack o' Mg, nlitor K was niot a limiting grnowth
factor. No trend in th Fe: Mll ratio was 'videit to 
slggest the exisitclc'. of aln adverse Fe: Mn ratio that 
niight affect seedling growth. 

A miiared dii[ereitci in DTPA extractable Zn and 
Fe was observed blwecll soil where ehlorosis atnl nlot­
mal. grolthi octrITredl (Jri'le 1). ].Xlractable Fe wvas 
lowlr where seedling 'lloi-osis occired in both ex­
perillnelits. Zinc level were also lower ill soils from 
chilorotic areas than i fro, noriial arteas. lIoweve', 
there was 	 i large diffecrence in exiaclble Zn1belweeil 
the two expetimntl siles, ailld lhe liOriflal level of 
one was lowtrl. lhan tle level where semiling chlo'osts 

-red in the other. This sa e ano nalyb 
eicouttred ii s;oil atnalysis data from other arias 
with Fe as well as Zit. For this reason, it is difficult 
to set ill absolute valut for a soil test rating. 'his 
stgg-(sls it ilay be ilore meallilgful to antalyze paired
soil satimpsles from affected and iiol(nial t'iolti aieas 
and evalhate then otl a comparative rather than olatt absolute value of Fe or Zn. Current soil tests are 

iriadc(u ate to tiieasttie and predict Fe and Zi avail­
- ability tilider these soil contditions. 

The 1IGO3 conlten1t Of saturation extracts Was con­
sistentl)" higher from tie seedling chliorosis ar-ea than

etiet edallfn of 
t'oil I l ilotal rowth atca. Detimental effects of
HGO. Otl Lte growth of rice has beei reported pre.
iousl' (41,8, 10), till no) agr1eemiIelt exists Ol tie ac­

tttal ileclhat isil or its alltiagoniatic effect on growth. 
t is geneiral), concl(e(, however, that HCO 3 plays 

a part it) Fe ilsake and/or metalbolisin.
1 1 Siii ti l ( ile s in til lon tritiols of G ,Sio 

Zn, 'e and I1CO3 have "jcill observed betweeil Other 
chlorotic and niornal rice-p)rodttciig soils. Utiliza­
tion of cotnpai-atie values of IM, Ca, Zi, Fe and
HJ a03has 	provel sticcessl'tl in detetmiiing whcre a 

-respoiseIo 	applications of Fe mid/or Zn will occur. 

Micronittriint Responses 
Visial ohservatiotis of young i-ice plantts indicated 

that only tihe hlighest lal s of Fe sulfate, atlone or' in 
tttiibtil:tliOiI with zI, had a t'neficial erffect ol 

YOtllt" Ncl'thll: (it:11lil:lilltlilc'tl Colotr 
., t ltl rtet pihill isl , ill both (c-'l,,iein iri . 'laiii pi . 

1hatiot 'ereIhtice'd as itt(ch ais 9O' by ti-.,att:illlts 
which did not coilliol seedling clhlorosis. 

Plalts which Sumived to tilte 5leat sla, of giowilh 
appeart'ed to outgtrow the cdhoroti: yimptotls, E.ven 

703 

front aras of chlorotitiri and notm 

M it i K P Zre C0,l 1101, 

ppm 
452 25 124 140 16 13 4.7 0 104 
678 32 1.11 231 26 	 46 17.7 12 .19 

37U 16 271 13716 16 1.7l 59545 30 296 162 18 	 32 3.2 II 21 

2.5 	 times yrreater in affected 
ie significant trend in E.G., 

http:51-77.17
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thoug chllot'sts diappearecd, plains \Vlih hld heetabinlll Tabli 2. *'|ue i%0 
affec ed in dling stag iteatLlCd sevcral (l yt,' ct Inuti, I t t e|M i lih. 
ltcr, were shorter in heiht,lqand lhal fewer tillers iitnt in Ii' (rTtltivir

than plants not suffering fromi1 serttling cllorosis. Trv. 

Leaf Sailiples wLvic c lecd for lissue anialysis at .- ,.,:, 1.91 
the tillcriug stage of gruwth Since tln signaificant (if- 2zr.4,le,,ll. I. U.21dif. I. 

fercIucs iiiti'intrient .llAcincit levels uCr': evident, oilv . I.h, 
reprcsenitativc dat ai;v presetced (1 able 2). This hitl,

of inflhieic oniltirieniit (Oliteit was qiiite uI 1 bicl(tnce of 1"cn;cl
UC peCued, Table 3. 

tUW 
g 41; I I! ofR tWtw i Ir c 
'JIhtln'). 

MU ost11111Y 1itulcd ha' 

.. .ii iI iIn 
V. V O.:l (,.3 Ii Is 
R v.M o.2L 1 3IN 

0. 2 . 3? I3~ ii 5' 

lit (i file )it.d aced Ilhitililfy i'f 
paiti ulari) w eiicre iirei0 iates of Ae a11d AI r1 ll. rhcc itn' oil ;ill alkahitc moil hi I!i68 (tuil"a 'i). il'). 
plied at Seedilg, albout L. l I icll.etcrl illC4. trday,,,efo.9) I i....... i1. rn,..I
turc of lanit tis ue tO reflect ajpiel Ae and Zn Cas .... . - - ­
skep)ti .i (iil the v i tit" l rice fc'itiii/Cr i'CCOTlflCIl- 7ri(o, s, 60+'3, 1 2. 1n .1,f,'+1 606 112 
dations based nly (il a atals. , .n ,o,ltant Nevertheless, 26n 4 

the visually o her'(d re(siiolie to ii iates of e ail e , 2t.)6U., 
nn). ii.nIc ol. il tile eveitioi of chilow;is and Inaiitell. so, 11.2 

alCe Of I3101 ]O lliL)Ili wfas sil)4 i itliatt.d by sy liili.caint yid i liCilC~ic (. ('r'iiles II anid 'i). ('an MI4 4, i,.,acc ,,, ,tlsl:,, i- , k ._,(. 5. 

T he iax in uinIt f . iclsic d 

i12t-, 4,. ,, 
V'e .,%1! .w 2 

12I. 1 ,3I 1l j be 5 
4 7n 3,U14 be 4 

V 0U 

of 1,670 kg/hai was oh Table '. in flnecce of Ft id Z :1 on IIt #- )itt I Fie grown o i 
tabled with iliapplicaction of 112 1:g, 'ha o Fec Plis 2n ali;lim" SOl in l15hi9 (ciIdier lItlicle).

of 
illcraimvs( were also oliit aned Krvim a hiigh Iate of Fe,_,... _ .­

12.1 o/a ZII (Table 3). Sifl;ificalnt veld r .!i_ 

andli froi a lower Coiiihnion rliae (if Fe phls Zil. 

1 e low rates of Fe or Zll si i v
yield,,. d id i Mot iii u itl ,y ic 

* 
"AiCfollow il l Ihe 11111112"ber if ]F. and X1 tlcal-

il1ts used Nvere ilicreased to includc FesO. I aind or-

gaiic soiwr cs ('able d). The naxicrin gaiti yield3n

of *Ir: k',sia was (ltaihned wi ill ialciratlion 
o f 

100 kg ill Of 1( (| 'cl (SU4) 1). C. 'Ckvl1(.usijiia bl J-Igo. 

rCSJ)Olcs of the ille , ratc.s of Fc'2(SO.-).l and FcSoi,
1oth iil Oiil.)lti(ill \i t~i ZnS .i or" a'llole, cidic'iC 
that Fc:(SC) i); and 1SO, are equally effective where 
seedling chlorosis exists. At tie tilleriii, stge of 
grov'th, platits in tile plots that received Fe2(SOi):;
weriCgreener in color thinilthose that icceived F(SO.I. 

CoutlamhimiiatLion of hi in the Fc stesl]cs and At in 
tlhe ZnSOI. piobabi v pl:t ed a part in correcth "gthe 
nicit'it li'iot dehficincy. Its actual iiiificw;ce was 
not q tialititative), kiowi, but since yields froi low 
rates of Fe,!Zn sulfate werei Comparable with high Fe 
sulfate alone, a deficiency of Fe and 11 was i ,ndi-
cated. SonC acidifictuil'ofn soil i'macuht. froi 
addition of FC sulfate (11). ']'iis iindoilltdlv oC. 
Ctlrcd with the igh liate nsed, aicl possibl)' icreased 
the availability of hlatlive Fc an< Zli. Its Significalce 
to yield is dif'icult to deternl ciu iay Iiave uffectc, 
the rcsiilts. 

T%%o Zti polylavonoid materials applied at eqitiva-
leit 'aws of Zn resilted in a yield responsc fronm iI 
pol)'flav,,ii.id illaterial A but not frot polyflavoiioid 
material J.iThis jidi'itcats a difference in availahility'
tid.r Ili.te soil (oilditioils. 

The Zii-]':1)'lA was ;iejilied alolnc ail ill 'oiiibiia-
tion with Fc-LI)])] I\, which is loire stalie at iih 
soil II I vahics thcaln titay o1hr Fe chielates. Tlie resilihs 
16eiT cocliared with €licllatl Fe aitli Zil 1o NI'A 
tuti i ;I ft'I'llic i hlli) 1,,lh,( 1). Nel ;i.-lifical i lt-

.jlii .:a i Le,iU .5li;iIi' !, l . Il t' i l]Ijcl.di~3 Io 

the (NI I.0. l N fcrtili.cr soliotv, aili' S l.,5l0o!is 
fron l or XiI silll:le \v'ctilou hw osdt faliail.Also, ire. 
violls iv.,,ii( i hi? ihi,ialitors has ilvaled lat i iv-
Sit)iin.o S apipHieit.:I a.ll l-hiaYl is illt ollaitii. 

mp.,,3 1a00tic4.3.3 
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Coiisiderable varialtiol hi date of La:iturity was oh. 
ver'claniong ti'catiit.i. ie Fe anld Zn coibina. 

tionts treatmnli ii;it ui.id H and 9 days bc'fore twicuk 
plot (l'abic ). A1lilicatIoil of c ( r ii ,t'J3)i!'5t|,'
enhanced early iill hltyirre c1ivc via sigllif:Cdllt 
incre.ic in yield. ,\attiih)i raiiinil.S 1wi(' iot ileI ini 
1969, but iinln., sililar" L 196S werc iiote!. "rciat­
msntits wliich gnavc a sigiificait yield ri '1l-Olse, paltic­
illad). tliuC coitaiilli "(-..103,):), FeSt)1, aid ZiiS0.1, 
iattired before toiiCr IrllImilleCIits. 
Earla)tlltit) Call be very inpnoitii91 if aI rtoOl 

(second) Crop is io Ill, ,,lailled the sic prolwi iif sea­
soil. in the Golif CJoast Prioxl, low i.iliaiatuiies ,nl 

reduiced stilili.lil in lie fall are major lactors witich
limit yields of the2 t cro Cr0)).p Ali c.rlier inattirit)' 
of 7 to 9 days Oil tie first crvoi (lll suit in inichcn as 

i0 in , ldieas a ),v i5ci ease i Ahi i i'ztooll caoil 
(J. WV. liiaseil, Iersoi ll collillinic itioii). Colscilitleilt­
ly, this earlier Ililatil)'ity gives ;ii even im(re lwiloli1iilg 
pente ial iilder a ralooi i cropIping sy.'mil IIii for :I 
first Cro) olly, as repot ltl iii this pajlr. 

SdI M..LV 

hci~hc;" i1'. p1], (. ,i;:! ic(:.i :nul £I,,Lc'. ill Ft' :cltiI /tt 

tihlii soils whietc noiliaI growth otlurlid. Colllnpil 
son of these vahltes Itwcit. chloroti¢iantd tiotnil 1soil 
areas Ii,'; siive'ii Sl~iesslill in dlcilliiinnlI tile iier, t 

IorrItaFe atid , 

9 
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Ir ilates oF ]c, in the sulfa.tc fnori, arc effective 
rice sedcili ig-chlorosis. Whenlin was 

ini
,i~lcl<:I cuibi~itlt l whWt!)c, jt' a;t~ Of IC coulI 
,duced by 50%'o, and (O'tIpa1bibl ) ob-)iCldi were 

Zn alone did iut give iililtLul );. t -iel.tnl 
jc~i~'.' 


I O rate's of sevCl tlc(u]ltC(l aid it!) flavouloid 1it.a,li*l weIe not aiseff tive in C rrec(tiIg seedling chio 
:_i, andI loduchng )} ldi.ipollse 'a" wcre higher 
; of ]e or 1 1 01i/it 11 Still'liboniiI'(es.AcidiF 
. Ai*•il f,,_Ifitlutpontelli 1itC4IS m y jatal c olladditiojifor thof Fe,(S()).i•'S~h nIal)' ilhIlly~) a.c;ounlt for the ap)ii'arit 

'!) sources 

lil . soucesiabonalhe 

i'll: it ity'of tleset ijil .llic of Fe ovC "o 1"-

tl S......-
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