
'I'hc i l n l i ua~  Lil~ythm of' (hmbial  ActiviQ i n  Two Woody S ~ ~ a c i c s  
of' thc ( : i . y ~ : l ~  " Maqliis'' 

I ~ l l r o t l t r ~ t i o ~ ~  

RTcr1iter.l-:kriean type c1it11nt.e oxisting in 5 c.listi11ot ar.c:as of ~ I I V  rvorltl, all for~llcl I](:- 
I\\.cru SZo nncl 40' of 1.11~ 13clr1i~t,ot- is a l)cct~linr orlc:, it1 wlrich \V:LI-III : L I I ~  dry SI I I I I I I ICI 'S  

rtltct-t~i~tc tviL11 111i1dly cold and i\fc:t winters. Y'llose oscillnLio~~a il~clrlcc sl)eci:~I fc;lt.t~rt.s 
on thc organisms living i n  tllcsc areas, ~lloaf,ly tlcaling wit11 nd:~ptat.ions to stlll1lller 
clrotlgl~t. 

C o t l s t c ~ t ~ ~ ~ ~ ~ t I y ,  ~'lnnt sl)ccbies gr.ou:ing ~ I I I C I ( T  this t.\:pik of cali~)li~l(' ~ ~ a y  l)c oit,llcr ( x ~ : ~ ~ -  
grccl~ sc.Icroy)hylls or scasorral rli~~lor.l)llics collcc?rl~ing t,lltrir sr11-viva1 stlmatvgy t l ~ l r i ~ ~ p  
the hot S I I I I I I I I C ~  111011t11s (MAROANIS 11181). 111 t,Iris axpccl; il is o f  bot,l\ tmIlcn~.cbticnl tlntl 
pmct icnl itit.crest. to s t t~dy  platit. ~)hcr~oIogic;tl l~chaviorlr, partirt~larly ronsicleri~lg tho 
(!\;(:I. illc.l.t.nsing rlsc thst 1n:Ln is 111alcing in thcsc ~.cgions. : I ~ ~ ~ r t l ~ c r t ~ ~ o ~ . r r ,  t,llis l)cl~rtvio~~r 
Ilia>- r'uFlcct t,lw ntR.y in \vlr  iclt pl:lnts t:syloil. lIlc so-cn-ljcd r:~vo~~rnhli: cblin~iit ic pc-l.iods 
( * O I I I ~ ) I I ~ ~  i11g tl~cir lift cycbl(:s. C ~ I I I I I I ~ : ~  :~vt,ivil.y is vo~~si(le:~~!(l t,l~c Iwst, I ) : L I Y L I I I ~ ? \ ( + ~  i t 1  S I I V ~ I  

st I I ~ ~ ( * s  ~ ( ~ G ~ I I S I ~  i t ,  is pt*ovcss i l l  I I I ~ I I I I ,  I I I ~ ~ ~ ~ I o ~ ~ I I I ~ ~ I I ~ .  \vlhivll is gr~~~(;t,iv:tlly vo~il~~oll[*(l 
ri11c.l fisccl tt~t-ot~gll cvolr~t.ior~ rind I I I I C ~ C ~  ccl-t:~i~) cn.~irutl~~lc~llid l i~~bi tx t io~~s  (~ \VI I .A  
ct. al. 1975). 

'l'l~is . ;)i~l~cr is r L  c'o~~~l)arat.ivc st?rrdy of cn.ril0inl act,ivit.y tl1ro1lgli011t. {JIB ~ - : I I -  i t )  tnro 
s1)cc.ii.s that. grow together ~tncl ail-c ~ I B I I I I ~ R I I ~ .  io tlrc 111nq11ix ecos~~s t .c l~~s  of Urcccc. 'l'llc! 
spccicls arc /I rb%1.bli,8 ~ L ~ L C C I O  (1Criccccewe) n11c1 Q?cerc?~.s c o c c ~ c r u  (Pny(~,(:mfic J . 

~1rlr.ttlrts ,tc~retlo is a-n evcrg~-ec:rl sclc~.oplryll sj~ccics. Ncw lcavcs :llq)citr' dr~rillg spring 
:tncl sollre of tlrc: old-~t~at,rt~.r: ont:s have shed c;~rly in S I I I ~ I I ~ ~ ( ! I - .  Ylo~vcril~g O(.(.III.S I ~ L L c  ill 
: I I I ~ . I I I I I I I  iilld ( : I I ~ S  11y tllc crld oI wint,r.r. Ircuit fo1.1rlation ar~tl ripening ~)l-oc~css is long 
c!~~ot~gli n r~d  litsts itl~llosh IL ycnr and Iltorc. !L'ho scco~id spccics, Qsereu.~ cocc<fera is 
cvcrgrccn sclcrcll~llyll too. Ncw 1c:rvcs :tppcnr in cal-ly spring wllilo solltc or !.Ilo old oncls 
fit11 s11or~l.y rtft,cr th;iL, ill oarI\. srtllllllcr. $"'lo\r~cring occurs cltrring ,z sl~ort 1,c:riotl i l l  

sprirlg. Il'ruit furll~:~l.ion nlicl rij jr~~ing is n long process cscr:cding thc d ~ ~ r i ~ l i o r ~  of i~ yc:tr 
('I':ll)l(> 1). 



I n  the light of these data,  it seetned interesting to find out n-hether t h e  cnnrhinl 
ac t i r i t j  of these two species l~asnny relation with ti~ediffcrences in their phenological 
behaviorlr. 

3laterials and 3Ietlrods 

Brnnclres from .4rDulus ur8rdo anrl Orrerors coeei/e,-rr gt.oning o n  a "maquis" sire of Sortla Greece 
(Srnrrol-Hnlkidil;i), ryere eolleotod from Jnnunry 1OSl t o  .4pril 1982 a t  one month i n t e r~a l r  and 
fixer1 with FAA. Arcording to  Faxx (19::l) nnrl A L J . + ~ o  et nl. (1972) cnmbisl activity rtnrts .imol- 
tsnrously in  both small branches nn.1 large stems. Tilerefore, rile cambial activit)  aarl tire loeali. 
z ~ t i o n  of storage m~terials  C L I ~  be st<ttlietl on stems or hrenclter disregardirkg rheir age. For tliis 
work, 2-3 )-ears old branclrea, 3-4 mrn e. we1.e used to obtain free ihnnd seetior*. Tolihrdene 
blue "0" (F~ol:n e; O ' B n r ~ n  1968) was osed to stain there sections rr-hile atornge mnterinla were 
localized nr~d  identified with Lugol. Sections riere rnorxnrerl in gkcerine and observed under it 

Zeiss Ligl1t xioroscop*. 
Cl~rnstie data ohtnlned for the c.oilecttoii sire are inrerrerl in Tnble 1. 

'I'ahle 1. Relation of csmbinl nctivit)- with climate nnd pi~cnolagy in ;Irbelicx ?i,iedo uncl Qncercu.3 
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Results 

d r b z d ~ c s  tocedo: Froni Januar>-  t o  Septeniher cnmhial zone ronsists of 1-2 layers 
of rectangolar cells. During this period there is no change of the size of the  cntrrhial 
zone. Signs of initiation of ranlhial act ivi tyare sho\vn during October while in S o r e n l -  
her this activity reaches a peak, easil:- demonstrated hy  the ~v id th  of the cainbinl 
zone. I n  Decet~iher there is a decline in the width of camhial zone, which is finally 
restricted t o  its initial size by the end of the act i re  period (Fig. 1-13), 

T h e  annual rhythm of canlhial activity seen~s  not t o  be irrelevant to the  atiiorlnt 
of starch accumolsted in the  cellsof pith and  pith ra>-s (FAUX 1958). Ohserrations on 
this detail reveal tha t  from January  toYarch starch is hardly foundin  thesecells. The 
acvun~r~la t ion  starts from April while during June starch is ahrindant in pith a n d  pith 
r a p .  This situation is continued until just before the activation of the eanrhial zone. 
I t  is evident tha t  d r~r ing  cambial grolr-th (Octoher t o  December) storage nraterinls a re  
ahsent  from hath pith a n d  pi th ral-s (Fig. 10-18). 

Quereuscocciffera:  Observations on this species reveal tha t  it  has shifted the  period 
of canibial activity to warnme months, compared t o  A r b r ~ t u ~  unedo. The  month of the  
intense camhial activity is Jot>-, a hot dry nronth for the  Ilediterranean region. In 

Figs. 1-9. Cambial activity in i r b a l a s  u,,edo from October to December 1981. ~ 2 0 0 .  

Figs. 1-3: Cambial zone hefore lnltiation of carnb~al  octivit?- and elimination of storage material 
ill p ~ t l l  cells end m p .  
Figs. 4-6: Activated cnmbial zone. P i th  cells and m - s  remain free of storage n,nterinls. 
Fig*. i - O :  Reduced eamhinl nct~uit)-  durtng the l a t  rnontlr of rile year. Storage mnterinls s1.e 
srlll ahrent from both pltli cells ~ n d  ra?-s. 

Figs. 10-18. Inactive cnmbinl zone in .4rblclus t i i lc r io  fl.orn April ro dune 1981. x 100. 

Figs. 10-12: Cambial actwit:- cannot be deteoted ivll~le storage msterinl* atart to aecumuli~te 
in bo th  pith cells nnd m5-s. 
Fisi. 13-15: lecumulntion of storsge marrrinls in srill carried on during \fay. 
Fig" 1 1 0 1 8 .  iccumolt ion of arorngo mnteriplr is terminated in J ~ i n e  anrl leave pit11 cells nncl ml-s 
f ~ > l l  of "energy poolr". Cambxnl zone remaizw lnaetiie. 

Figs. 10-li.  Cninbai~l nctii-it:- of Qser-cas eoeerfei.ii fvom J u n e  to September 1981. x 2 0 0 .  

Figi. 19-11: Cambi.iI zone $sfore initiation of ciiml~!nl nctirir? n-llilr pith cells nnrl myr contain 
storage mnterinlr. 
Fi_ss. 22-24 Cnmbial net ir i r .  is l~igll during Jo1:-. Sto~.ilge matermis ere still .i-lsihle in pltlr cells 
ant1 r a p .  
F igs  25-1i: Caml,inl netix-it) is rrdocctl \ r l~i le  rtorilge m&terisls Ilnve been eoniomed b -  the  end 
of August. 

Fig" 28-36. Illactii-e zone Q*err,,s corc i j r i i i  fronr Jtlnuilr. ro .Igl.il 1081. x 200. 

~ig.. ? Y - ~ o :  ~ambi . t l  zone n,nmina inncrrvc ~ l t l l , ,  tlw nerum~tlntion of storage m a t ~ r ~ l s  ] ,a5 jnst 
poorll- atnrteil. 
Fig* 31-:16; Storngr m;,trl.i;ils i t r . r  accnii~ctloted in l o r p  q i l sn t~ t ies  in >lorell to  reach t l l e ~ r  
mtix~rnurn Iby .4prll in bor l~  p i r l k  r c l l ~  i ~ n d  m>s. Cizinlxnl zone iloes ltot ~I lor r  eirlr t% cligl~r -8gn 
"f aet,v,ty. 
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.June there are signs of initiation while in Augl~st  this nctivit:- stops. D,trinp t i l e  fol .  
10x5-ing ~tlonths, yarticr!lxrl~- from Fehrrlany t o  -4pril, c a ! ~ ~ h i a l  zone remains pt.ncticnllr. 
inactive (Fig. 19-27). 

The  annual r l ~ ~ - t h n ~  of catrlbial activity correlates to starch m e t n l , o l i s ~ ~ ~ .  It is 
ohriotls that  this activity s tar ts  in a period when starch is nhrmdant in pitli and l,itii 
rd>- cells. While eanrhial zone is still active stnrch diminishes t o  reach a s tate  of co11,. 
plete exliar~stion just hy  the end of the  active period. Restoration of starch starts in 
F e h n ~ a r y  and  seems t o  he conlpleted 11y March xx-het~ canrhial zone is inactive (Fig. 
28-381. 

Discussion 

-4 ronlparison of the  annual  r h y t h n ~ s  of canihial activity in Arbutus uiredo and 
Quercu.~ coccifera shows tha t  the  t v o  species hehave quite differently though grojr-ing 
under identical c l in~at ic  a n d  soil conditions. 

The  behavionr of drbaiss unedo revealed stronger correlation with nroisture con. 
ditions, while that  of Quercas coccifera not so morh. The period of can~hia l  a t t i r i t?-  in 
the  la t ter  seems to be nlore restricted in time and less controlled by nloistore arailahi- 
lit- (Table 1). 

AYTL.~ et al. (1878) con~paring camhial activity in Chilean a n d  Californian ever- 
green species fortnd tha t  in all of then1 appears certain activity throughout the >-ear 
(even during the cold winter a n d  the  severe drought period) with lnaxin~~ll i i  atririt>- 
either in soring or in early sumnler. YARG.~RIS & PAPIDOCIANSI (1978) found that 
phrygnnic plant species (seasonal dinlorphics) appear maxiniuni activity during spring 
too. Cambial activity in Qaercus coccifera seems to fit  more or less with the  above, 
xvhile t h a t  of Arbutus r~nedo not. T h e  case of the  latter seeins t o  b e  out of the  general 
pattern of can~hial  activity in the Mediterranean species studied u p  t o  now and  heing 
either evergreen sclerophylls (ALJARO et 81. 1972: AYILA et al. 19i5)  o r  s e a s o n ~ l  di- 
m o r p h i c ~  (>IanQARIS 8: PAPADOGIANXI 19iR). This plant species seems t o  exploit the  
other  favourahle period of t h e  year, the  autumn.  This observation reflects the  differ- 
ence in the  adaptation mechanisms shon-n h y  these species though they aregro\ving 
side h y  side. 

-4s stated hj- F.4~s (1958) a n d  it  has been denlonstrated for other mediteimneari 
shruhs too (.\IARCARIS & PAP.~DOQIAXXI I9iR), changes in starch content shorr a tor-  
relation with the  course of canlhial activity throughout the  year. So, in hoth species 
studied camhial activity does not seen, to he irrelevant to the  consunrption of storage 
materials. Starch is produced, accurnnlated a n d  nlost1:- consi~nled hefore the  initiation 
of can~hia l  octirit5-. 

I n  conclusion a n d  with all necessary caution would say t h a t  it  is possihle in the  
saliie ecosystem a n d  under t h e  sanie environmental conditions, for evergreen plant 
species t o  hehave different1)- eren in their hnsic developlnental frtnctions. 

References 

. % ~ u n o ,  \I. E.. I\-ILA. C., > I u ~ ~ > r a \ - .  .4., k K u ~ r ~ r n n o ~ ~ .  5. (loil): Tito annual t.I>,vtl~m of rsrnlnill 
aet~ri ty  in txro \\-oorly species of tile Cllilean mntorral. Irner. J .  Bot.. 59: Si0-88;. 

.i\-lla. G..  l h ~ ~ ~ i t o ;  >I. E.. -4ni1-A. S., Y o x ~ ~ s c a n o .  G., Rc,r,renow, d. (1973): Tile ica.orlill 
enml,iom activity of Ci~ilenn n n d  Californian sl?rubs, irner. J. Bot. 6 2 :  4il-478. 

FIHP. .A. iIYiil1: .a"llll~l \ r o ~ t l  rillp t l~r~$opm(.af  i n  mayriir trees of 1sr;lrI. Palest, d. Uot. 51'111- 

r;ilem 6: 1-26. 
- (I9Jxl: Xylrm - rrucrntvr  i t n i l  aiinnal rl~yillrn of  ~ I ~ i e l o ~ ~ m r n t  in trrr* nrtcl -.llruhr < o f  t l , c  , I I , -~I .~ .  

I. T,z,, ,uz;.~: t,pAglI,(. 'Sro]~. \ l ~ o o ~ l ~  109: Sl-!l4. 



.Anno;il 1:ltytllm of Cnmhinl Aetlvify -- sag 

Frmi.:n, X.. S O ' B n r ~ s .  T. P. (1968): I'lunt mir-mtrei~nirjur: s o n ~ ~  pn l , r i~ l c s  a1111 new m ~ t l ~ o d i .  
m e r .  J. Bot. 55:  123-141. 

l I . % n c ~ l r .  S. S., S P ~ ~ ~ o o c r ~ s s r .  P. (1978): Curnbial activity in o m ?  plants clomillnrlt>g p l l r p  
geknte formations in Greecr, rDYTUS (Bucnas .Awe<) 16: I-.% 

A I ~ s o ~ n r s ,  Y. 9. (1081): Adaptive t ra tcg l r r  in pliirrti dorninntil~g >lrditrvr~%nenn rlpee;oryatems. 
In: F. or Csmr, D. IT. GOO~>.&LL R. L.SPBCHT (eds.) -\letlitermn~nn.type sbrnbhniis. 
Eeosyrtems of tlie 1Vol.ld TI.. pl,. 300-:ild. EI*erier. . lmarc~~lam-Oxfor<i .Se\v Torl;. 

Aut1lor.s' addrerser: Dr. l I ~ a c * n r n  .4nraroursor--FAn.~oc~~~iiii. Division of Ecology. Drpnrt. 
ment of Biology, Faculty of Soicnees. Unirari t :of  Theianloniki, Unir. Post Box 110, Thes.alinlki. 
Greece; Dr. G E o n o ~  Ps rn rv  and Mr. > I r r o n o s  Cxniszooour.~rrs. Institute of General Bornn:- 
Cniverrit?- of .4tlleni, Kooponia, Ilisia, Attiki, Greece. ~- - - ~ 

. 

Buchbesprechung 
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Trotz zahlreichea in den letaten Jnlxen errehienaner Einrelpublikatioilen existieren kaum 
neuere zusnmmenfassende Darstellongen zor Rolle der cliernirchen Bodenfnktoren aur o k o p l y - ~ i ~ .  
logisoher Sicht. Aurgehsnd von reinen langjhhrigen Forsthungen auf dierem Gehiet unternahm 
claher i-ler Hersusgeber den Versuch einer Gesamtdsrstellung der ai~tdkologischen Aepekte cles 
pflsnzliehen ~Iineralstoffrr~eeIiseIs. I m  31ittelpuni;t stnnden dahei Anslyse unrl Bsirwrtung der 
pflnnrenp1,j-siologiscliei Grunl-llngen. ohnn dall jedorh ilemgegeniiber der spokologisehe l ion tea t  
der Problematik antler acht  gelassen ivurrle. Im Eingangskapitel wird r o n  KINZEL zunnelliit clad 
ron ~llrn alr Grunrllage seiner. .iru%l:-ren verwndete ,,PI>:-riotgp-Iionzepff' erllutert, xrorunter die 
Gessmtlieit der ph>-siologisclren Eigensebnften vel.rtnnden ~vird,  die den Indiriduen eines Tnsons 
gemeinssm rind. Allerdingr erfolgte die .ln\endung diesea Brgriffs biaher nur ~ruf .4xgekte drr 
Ionenhauslmalte;. 

Dle einzelnen Hnuptknpitel des Bticltej brhandeln: Haloplr:-ten (.~LBFRT), Bnsenhau~l~nl t  
(ICrxzer), Serpentinpflariren (Iirczrr, o. IT-EBER). Hocl~moorpfh~nzen ( i i ~ s e ~ - F ~ r ~ \ r ~ s ~ j ,  

. . .  . . 
plryten natilrlielrer Stnndorte. die dorcil Ergcbois+e ron Kulturrersuchen erganrt wird. Dahei 
r i r d  die unrorrehicrlliche Strntegie bestimmtrs, T-erxx-anrltschaftslc~.eise (z .  B. Cllenopodiaceen- 
Poneern) rur Rc$alation illre% Snl~ll i l l ldl~~ll to~ diciltii~i gemacilt. Selll. tlmfilngreicll wird auf ,lie 
s t o f f ~ r e r - l ~ , e l p l l ~ - s i ~ l i g i s e I ~ ~ ~  .4.il,e%te rler Salrproble~naril< eingegangoa, s-ohei rrR~ealiche~.n.e~.e 
fiir den scan~loitinteressiertct1 01-ologen Brzi ig~  csrllslten itad. Hiniicl~tliolr dcr relati\-en Salr. 
empfinillichkrlr grandlegendcr hiocl~einiscl~er e-LC p l~y~ io log i r rhe~~  Prore*ae stnnlnen -alrcmp- 
finrllielre und salztoleratirc Arten g~.#tn~i.;iiril~el~ ribrrris. Aber nu,' Ibri den mlntoleraniea Vertre- 
r r r n g ~ h t  rs  die e ~ o l u t ~ v c n t i v ~ c l ~ e l t e  Viilli"lrrit <lee !~~~ter.;el~iedlieltcn Eirrsntrrc ron  Ionanpitmpenzur 
Enrlastune. a to f f~ i -ec l~ ie l~~ ie l~ t ig rc~  Zclllram~,n.t~nicnre. Ilie B~l~nn~llxiirgclcr rlral Hnlopl~ytenknpirrl 
~ I ~ ~ P ~ ~ ~ ~ ~ . ~ P ~ ~ ~  Gil,spflanzcn mncllt Erkent~lr~islfirlii.~r nuf diesem Urllirt rlei~rl~rll. \Viin.cilcns. 
~i -rrt  rriire em etn-n.; nu~fii l~rl ivl~erei  Eit~gclicn iutf llitr T'rohlem at,tllrc,pogcn bc<lirtntc~t. Boi1r.n- 
~ ~ ~ r ~ ; ~ l ~ t ~ n g c r ~  in jhrvr lVirlatllg Z L ~ L ~  C : l y l ~ o l ~ l ~ y t ~ ~ ~ ~  w x  f:~kktIt~~tavc l < ~ ~ l o ~ , l ~ ~ t ~ ~ r ~  ~ C I V W C L I .  



Solm oingehon~l xvir.1 'lor Problrml i t .e i i  anl<:ieolc-cnlaift~gc (nzidop1lih:-l,osil,lbilc) J'flnneen dnr- 
gc*lollt. 13z~fioulicl!, d i l0 <lor Vorlibscer stcLs borniil,t iat, don Bonliroten Lioa~rg zum Verltnl len ant 
Stiinclort l l cnustu l lo r~  u n d  dsm i t  nuv ICliirung rlor Wido~spr l io l~ l ic l l l io i t  mnnclior <lor nu  hoobilollton- 
c lo l~  Erul-:lminungen boiaotmgcn. So o ~ r t r l . r ~ l ~ t  e i n  Uborl,liek, <lor d i~s  1lrroiel1l.r zusinnrnor~f:~fit, i lb r r  
~LUCII Bd<onntnis l i i~ l tc11 eusweist (z.  13. dio umsf r i l t cnu Rul lc dos Nitpats ff ls clio N - E r n i i l ~ r t m g  
clor Ericnceon). 

I t n  ICnpiLol Sor1,clttin-~'~I~IILLLLLL rvircl <IILI.RLIIO~I, <l:&B rn<:ltre~.e U~.snc:l,on flit. clic Exinlanm van 

I'llrrnzeit f b u t  Scrp0nt~i t~b6~len v o r ~ t ~ t ~ ~ o r t l i ~ l ~  sintl. I ) $ ~ b e i  lt611~1011 i \ l g * i . i ~ b ~ ~ ~ ~ I ~ ~ ~ O .  ~rI1611tcs 
Sul~\ver~noLi~llr~r~gcbut ~ u \ v i o  Ynngel  : ~ n  r?inigen JlsopLniihwt.offan ontcrsc l~ iod l ic l~  bo l r i l ig t  u t ~ < l  
Ursi~clno <lor nic:lll saltcu zu l roubscl~ton~lon Krnrismtts scirr. O f f c ~ ~ s i c l ~ t l i o l ~  horul t t  <I,rl,c.i <l ie i\npiuc. 
song die Exist,onz nef  Sc~.pont,in in (lair o i l~zo lnot~  Vcr\vsn~lt~scl~sflalimiscn (Pntni l i r :~~) atd ttn1c.r- 
scl! iccl l icl lo~~ Strnl.egion. 

U c n t l i c l ~  gcmscht wirrl irn ICt~pi1,ol 'Hoc l~~noo r~~ f l n r~nen ,  clnli ortt,gogoa fr i i lmr ve~,trctcnon An- 
s i r l l t r n  nicllL n in  aiaaelnor Fnl<t,or dos IComploses N; i lustof fvernorgt~~~g iibnr d t r  Existonz rlar Hoc l t -  
nroo~.~,fI~~nzon r;abrol>oirlct. Dor VnrS~.;*or aoigt su gut. isasgo~vii l~lten Boispialc:o, dnl1 noban inoln- 
roron ,,blattgelc!omontoli (I,c8onrlors N n m l  P) soc, l~ nnrluro J*nl<t.oron wio ICBlto uncl l \ol lar \Vos- 
scratibn<l f i i r  clio StofCproclttLtiu~~ joa.uilr onfsc:l!oi,l,;t~,lo 13~~cI1~11t~~ng g ~ ~ ~ v i n n , ~ n  Itiitlncn. 1111~11 (lit 

\~irlfi,cl, g*ii,,l~urt*, Vol.st,ollrr,rg ,lot. il,rssr;llliolllit:l,t>,, lli,,,l,l,,~ vo,, l-l:"c:llmoor,,flrbr~z~~~~ a,, <,,nl,ru- 
I~.ul,lto Stt~nclnvto wil.,l riornr lk~.iLi*c:llnm~ S i c l ~ t ~ t t t g  u~ l t< :wogc t~  IIIII L ~ # L  B c i s l > i ~ i l ~ n  w i ~ l ~ ~ r l ~ ~ g t ~ .  

Boson<loros l'nt,orw-c? irn ICiq,ilol S a l t r r . o r ~ n o l . i ~ l I l ~ f I ~ ~ t ~ ~ r ~ r ~ ~ ~  b u ~ ~ n b l ~ r u c l ~ t  din IkItb~o HCPIIIIXILI.~O~~~~~II: 
drr zwiaol~on S o l ~ ~ v o ~ ~ m c t . d l ~ ~ I I ~ ~ ~ ~ z ~ ~ n  unrcl I'flnalaon \ , c l n  Norrnz~li i t ;~nrlortcn l,estoltl;n~lor~ go moil^. 

~lanl<c,it,cn in ilnln~n p l~ys io log isc l~rn  iloolornismon (AuSt~i~l!rno end Tr,~nrloktrt ion) w i r  i l ~ r c r  U n t c r -  
sr~loioclo (Ucrlc;rtl.~ng <lei  GrncI~;s r l r r  Scl~~\~ormot,i~lltolorr~07. f i ir d ie  Yort,oilur~g <lor Sa l t i v~~~rn~ : t . i ~ l l c  in 
clc:l.Znlle). Si( : l>tbi~~, ~ v i u l  i ~ u e l ~  din Bcd~c~t.<tnp (IUC gc$\-Bl~ltnrk AnalyLit, tun nu f  r a l ~ r v e r m o t i b I I ~ ~ ~ ~ i i : I ~ ( i ~ ~  
I3iirlcn dio innxirnal p f l i ,wcnvovf i igh~. rc~~ Srllwor.mot,;~llo zu a r f ; ~ r s o ~ ~  i m c l  onLapi.r:c:l~oa~l w r b o n  m# 
I<<;,,,,",,, 

Irn Scltlafll<nl,itol wirr l  i~uC zlio I'rr,blcmntil~ rllrs Vorlronnrnons i~ t c f  l luor -  uncl l i ~ ~ l o t ~ l ~ : ~ l t . i g * ~ ~  
IJbrlc,tl v o r l ~ o r n r n ~ ~ t ~ c l ~ ~ ~ ~  Art,on mtfino~.I<s;$m grrniwl~t,. IOin spoaifisc.l\cn hl,,.c~lb:bniatocn sul. 'I'olcit.io!.~ong 
1,ra.. ~ v i ~ c l ~ s t t ~ t n x f i i r ~ I c r ~ ~ t ~ I ~ ~ ~ ~  N < t t ~ u n g  tlor g01111111t011 I':lornot~to s ind tla1l>ci zcttn 'l'cil noc18 UII~P- 
,,flm>,,<1 l~~I<,,,,,,l~. 

I>ns vo~licgccalc \\'ot.li i i nn t~  in xoinor Gosnmtkonsoptioa mio i \ r l  rlor W r r f a l l u n g  ala <.ill golnlc- 
grncr Y c i . r ~ ~ c l ~  nngoaol~cn ~vorrlotr, clcn dat.aoit,igcn Sland der ~ l~op l tys io log iaa l~nn Konr~t.~>isac dc,s 
pfl;r~talic.l~rrt R l i n o ~ ~ a l x L o f S ~ v c ~ ~ I ~ ~ ~ ~ I s  zo s ~ ~ n l y r i o t ~ o n  IIIWI zu aurl,ou. 1)aboi blc)il>ct~. \via V C I I I I  ~II.I.>~IIs- 
g c l ~ ~ ~ r  sc:lbat oiulr.iton<l ntngr#nol.kt,, o r w i ~ r l ~ t n g s ~ e m i i n  ba-t i tntot ,~ \Ylinrclno o l f c l ~ ,  IDinr 1) iwxto l lun~ 
<lcr l t o l l ~ ~  <IGS Sli<:l<slul'L's itn 3 l i 1 ~ ~ ; r ~ ~ l s L ~ ~ l ' l ' l ~ : ~ ~ ~ ~ l ~ t ~ l t ~  d<>c I'f1~~vv.o <&Is aigo>~<:s, scin<w J3<:dctzt.ttt~g w t -  
sl".cel~onclox ICi~pi to l  rvii~.u sicl~<,r \.on vir:lon Soitcn 1x:griil)t u-ot.don. So f in<lau \\ i t . en ilivsorn J'ibli- 
lorr~r>l<c,~nl'lox no,, vc~.sbt.rulc, i t )  cinsoln<rn l<i\.pitoln :ua.lt ansfi i l>~.l i<,l~oro J J n l r ~ a ~ ~ l ~ l t t r ~ g ~ ~ ~ , ,  clic nxtn 
sicl, ax1xi~mrnn1l~<,f~~l1t, rwcl drtroi! imclr;ru Aal,olrLn (N-Hisusl~alt hri I<uclo~i~ll,flnn1:~1,l rl'giirt71- PP- 
u-ii~tal.ltl. Iliiltc.. 

I.,.tatal.l. II<.,,,c.IIII,,I~,?,, ,nil,-lll.,l ,l,~,,tli,~J,.   POI^^, "i<.l~,.ilig<> ~ ~ ~ i i l , ~ i < ! I , ~  1,1111 ~~~. \v~L I .~ . , I I I~< .~ I  si,.l, 
,nit d c n ~  iCvxl:l,oir~l:t~ citw:s I ~~c ( . / I ~~x  ~ ~ V X I ~ S  'l-il.oI# \-(li.bit~c/~n. GcncrcII ial, dip li~.itis<:I,c 5i<: l l l t l l?g 1111(1 
i\nft~.rl,ritutbg dos ~ l r l l t  a o r l i o ~ o t ~ l o n  Wcrl- arcgrun<lo l i egando~~  t ~ ~ n f n ~ ~ g r r i r ; l ~ , : l ~  Ei!rzclnniili:t.i;Lis i l ls 
gclr~i>gon au Ibrsric1lt~c.1~. Sc.in l.:r~r.li,:irwn win1 dnllor \- ir lcrorlx ~1ui~lib:rr I,cgt.ii0t ac~.<lt.tl. 

1C.-Ci. h l n t l ~  (Hnllo/S.) 


