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BOMANU [I . , MINCIG' ITUCCI  C i , , FF{TNGU,ELLI  G, .  BRICCHI [ .

l l polline di Guprossaceae/ Taxaceae nell 'atnrosfera di
Porugia
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I  .  A00,  ( ; t t )1 ,  NIAfl,o'
I

ll polline di crrprcsnrtecne/'f 
'Sxtttxruc trell'alnrosfcttt cli I'e'rugia

I{CIM^No I}., M|NctÚll.tJ(:t:l (i., lu{liNoull|,t..,I C ', }}Rlcclll U.

Irlpartinx:ttto tlí lltnktgiil vqtgcÎùl€ ' lJrtit'ttsíIà dl l'lrl"ugìtt

IIIASIit )N'I()

Verrgc,lo rlportnti gli irndrrrronti dr:lfr uunctlllrnz.ittttc tlcl lrolline rli l.}r'

prurrorro/rfTaxaceoe uril'ut,rrotfera di I'crug,ia rtcSli arrrri 1983, l9t{4, 198-5 c

lgg6 c Í pcriodi princlpali di poll irrf lzlorrc,lrr [utti gli anrrl cotrsit lctati lo por-

C.entualc del polllne di I,Uprcssat:MelThxil(:t:uu, risl,ctlcr al conttltrutrr di pr'llinc

in atmnsfcra di tutti j  taxa ccnsiti, ir* r*rnprc rrrpgiuttlo ipir) ult i vnlori (ln nte-

dia ll 3ltrl* ),ll pcriotlo di nruSiliioro r,$nccntrar.iortrr di (.L;rrfs.rurrutf?bxarcao

rrell 'alnrosfcra di ltcnrgia ù cornpr*so l ia l 'ult i lrru dct'.ndc df ltrtrr.o u ltr pri0rn

purtude di aprilc.

P a r o t e C h i a v cl I'ollittc, (.ltlrrl:.rsut:carf'lax77t7()ltcrugit.

s l . lMMAl{\ '

Thc f.lrple ssaceaef 
'ta.xfic:{,?(r p,ollcn c(tncctttlttlion trcttds atrrJ tlrc Frittc'i1tal

l lgriods of poll inirt ion in th{.: i l trnospltcrc of lt:trrg,ia durlng thu yclrs lt) l{3'

ipg+, lgtts, lgfi(i firc rgt)gr1utl. lrt all tlrc cxantirrud ycar$ tlte' purcctrtnge'of

irrcidence ol' tlte tuprcssit:mel'l'axut:r:ar: p$llcrtf flrìr(|rtg nll t.lrc pollcn rccordcd,

wfls thc highcst value (arr arcrngc of 3B.sv,),Thc xrcatc.st pqrllull croflc*rtrctiorr

of (.lrtz.n,1)wrt,rcfra..ztiear, irt lhc tl611rgia ntrrr'*1rhc.r'+ wr$ frurrr tlrc last tcn

days <rf March [o thc fimt frvc dnys trf'April

K u y 1ry g f tl s: Itpllul, {.lr;rle.r.rau:arf 
'lit.ttt(:cfit?, Pf.rllgitl.

P .  B 3
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Irrlrorluriorre

Nell 'anno 198?, rrel la cit f  a di I 'enrg,ia, C iniziata rt t ta inr lagirrc str i

prr l l ini  prc.SCtt l i  i t l  i t trr tosf 'era (( lAranrit : l fu I .orttag,tro e't  al-,  1984;

Marprrcc i  e l  a l , ,  l9 f l4 ;Mi l tc igr t tc ,c , i  t l  a l , ,  19S4,  198( i i  I lo t t t r r ro c t

i l \ , ,  1984,  l9 t t5 ,  I  fJ lù6) .
Nell 'antbi lo di questc. r iccrrr:hr: p:rrt icol i t tc attetrziclnt:  è staln

rivolf a at pollintr rli tu;l 'c.s.r'dccrlf per la lrolr.rvole tllffirsione nclf 'fitc8

o[1;6ttp r l i  slurl io cl l  glcunq: spcr: i t :  Í tp1r;11lc,11e,tt t i  a r l t tcstn f ntt t lgl fa;

particolnrnrcrrlc il [Ìerr(:rc: (]l;zrtr,rrtts è mollo ftcquente c cotlc.orro

in tnnnieril (:ss(:rì?.iale a carattct'izzarc: I'aspctlo li$iollotttitx.r tk:t 1luc.-
sflBf;io ttlutrr<.r.

Irr que.sto lavcrtrr vicrrr:  I ' ipurtrr lo I 'artt latrrctrto dsl curr lcrtrt to cl i

I)olltnc fli (.l lpr<r,t.t1J(r.fr,l(? ttc.ll 'attttosfura rli l lctug,itt Ite.Eli anlti 1083,

l9l l4, I  98.5 c. I  9fJtí  r :  i  periodi 1rt ' i rrc. ipal i  t l i  Jrol l i t taziùl le.

Mntcrinle tr ttrctocli

l l  pn l l i r rc  c  s t i r l ( r  c i r t t tp ion i i t t r  ( : r rn  r . r f t r r  l lnppola t l j  l l i rs t  (1952)

forrr i ta t lal la l .rrrrzoni r l i  l lologna (: pr()vvislu rt i  tcstata sctt i t t tanalc..

l , ' t rpJrf ir 'ecchio dr loc:Al izz,atcl sui lr :{ l i  t l r : l la I i i rcol l i ì  <l i  Ag,rst ' la de.l la

Univcrs i tà  t l j  Pcrugiu a c i rca 2()  tn  t la l  s t tohr .
I ,( :  rrrc:t(rdiclre ir tr l l i rrgatc. s()rì() r l t :scri l tr :  i rr  ulì  l )r 'eccdc.tt lc lnvoro

(l ì lcrrgucl l i  <t l  t t l , ,  |  98 l) .  I ,n t ;urn:nltr irz. iol t0 cl i  pol l ine ir t  alrrrosft:r 'a
ù esprcssu s1o1ìc t ìun lgr ' ( )  d i  grnrru l i  p$r ' l r rc l ro  c t t t to  c l 'ar ia(p/ ru3) ; lc :
conccnt t'*tz io n i giorlrali+t s sc: n o st atc. cla Lrcr ra Í ql (:ornc rr rcd ic Ft:tt l sd i-

che.
I ' rrr I ' i th:rr l i f  icsr. iolrc clcl  pul l int ' ,  son() u(ir1i tr f  i l izzati  vr-, t t ' ini  t i i

r i fcr inrorr lo clt : l la I)al inotcca t lel  l ) ipart irrrcrttu t ' l i  l l iologia voge.l i l l (r
dcl l ' t lnivc'rsi tù r l i  l tel ' rrgi ir ,  At larrt i  t :  lcsl i  spccif ici  ( t tyde e. Adalrrs,
l 9 5 f ì , l i ' a e g r i  c  f v c r s e n , l 9 6 4 ; l i r r l t t n i r n ,  l ! ) 5 2  r r  1 9 6 9 ;  M o o r e  c W e b l : ,
I97tt;  CiatttpoUrri  c ( l re st i ,  I  9t i  I  ,  Lc:wis el al. ,  I  {r8l ) .
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Csrst terisli$hc dclla ?.ona tfudinln

La ci l tA cl f  f 'c .rugia 14:ìut '3 '  N; 12o23'  I ì ;493 rrr  s- l . r r r . )  t :  s i tunttr
str una c.oll ina chtr sovrasla la rrrurl in vsllc: del l i t trtre' l 'cverc, tra i l  Ia-
go ' lrasint(Ìn(r 

s i l  vcrsurrtt: t i lrrrrrir;o dcll 'Appc.rtrritto ttttrbro-tuarclt l-

giano. l l  r : l i rnn cl i  Pcrugia e da cortsidcrar$i subcott l inentale. l , 'unt idi-
tà rclativa raggiurrgc rrrcdirur)urrle i valc,ri de.l 

' l(Ju" 
, Ia piovositA

nrr:rlir arlnuít ù dl 900 illnt c le. te,nrpe.ralurc nrt:dit: uslivr; crl irrv$rrrali
s( ln(r r ispr ' , t t ivarnentc di ?3 t ' ( :  c 4 o(j  c( ln una rnt:t l ia irr ìrrur r l i  12,9
"( l-  I  vc:nl j  <lortr irranti  provongono dai r luatlrauti  r told-oriett tole,

i tr rru t u tttt o-lttvc.rtl o, e sud +ccid e.ntale, ilr priliravcla *:sl a l c:.
L'atCA intorrrcr al la cit{à r l ,  caratlcr ir ,zatt,  in gcrrcrukr, clu una vc-

gctazionc cli tipo srrFmedite.rranr:o-rnonlalru, Nelf a z.ona sttll-tttottla-
rra le. cofl t l t t t l tà arboîoo sot](.)  cosl j lui lc t la bo.rclr i  rrr isf i  di  lul i fogl ir . :
tra cuj pre.valgottcr osIria, {rlrlittl lu, castugtlcr, ce,t'l 'o, pioPpo tre,tttttlo
e sporadici re. l i t t i  di  faggio. Ncl lr :  z.()n(: r , :ol l i rr tr i  sorlo prrct lortr i t turrt i
i troschi xerici fl r()vcrella scr.ctjtuiti, ncll(: zúrte, pitì calclc, clt lccclo.
1.,1 i11)na Jl larr izialu prcrssirna al la cit tà ò caral lcr lz.eata da ooltut 'c agri-
cofc quali olivc.ti, villneli e, sonrinativi. l-a vr;g,t:lHziorrc: dcllc .r-;xrn(k:
dei fiurrri t! tlornirrlta da t:ntità riJruriali tl i $'atir.;ùc(ittct Iìctulaccu* t
tllmaceac- l.,t: (:rbt: rrrrlr:rali piir rlifful+t: apput'tcttgono a Urlicuccaa,
( ì tu rn i n rtu c, ( )il ùt1t o s í t u t:, (.'h È n ù p o d Ía C ea e e, IlA n t a g ln A ceUe,

Ncll'arc-;r sitrrtliatu lc: I attti6',l lc. di (.ltpressacea(. o di ' l 'n.xatcae

sono ralì l )resctttale, prinr: ipalrnenlt:  t lal lc: sclgucrt l i  sl tc:cic: (\ tprt*t t ts

sctntp(rvirut$ 1,., C. g,lubra Sudw,, C. arizutticu E.L. Crcr:nc, C, nta-
ctocztrpa IlartwrÌF,, Jtttti|tcrus colnvnratri L., .1. ót.)rcedrus L,, Cha-
ntil(cyparls /alsotildnfl (4. Murray) Parl ., I'hula occldc,ttalis L,, ?.
orlental ls l- . , ' laxus hact:ala L.. ( ' l 'ut in el al. ,  1964-1980). Ll i  que.ste
Clr;trcsslts ,n(rcr'(?carpe, (.hanraec.lI)aris Iawsttniana, Thuja ctct:idtntu.
/ds c. ' l ', orlenlalf,t sono ltrcse.ttti conlc piarrtc orntanlctrtali lrr parr:lri
( ;  girrdit t i .  Ncrl l 'stcf i  oggcltu t l i  sturl io pr 'csclrtarru rrrt i l  l rolr:vple cf i f-
frrsioltc Clultrq'sst/.r ,lrlrl/rfl'uilrfns, C. arizonica, C. glabra e. ,lunipqTsg
tronulrutli.r; k: allrt: spr:cir: s()prit riportate, Fr(r$(]nlano rrrta cfít' l irglone
r i t lo t  ta ,

(hralteristiclre nrorf ologicltc clel pollirrc di (iuprrsf,accflc c 'l 'ffxacefre

I gt'attttl i pollinit:i tl i (.lrprrLl'sncrut( lrnluru ltrrrna gr:nt:rallrrt:nlc

P .  8 5
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SfClOidalo, 25-3(r gnt j t t  diAttt t ' .1rtt ,  l t r tr t t t) f l !r i ' .1{g1'nt i  Ctr lr  Utr }rutCr t : i t '

c,olafc poco cvidelr l t : ,  L'Èsifru l lsi lata È sot{ i lc; lo soxitra d: gt:ncral '

nrCIt tC t t r ic . rogl t : l l t tnt(u $() l  l lcuulr t ' .  i t l$FUl iu 'nì t r r r lc  s1. ta l 'se,  rar lc.  c <lcci-

dtrel  1o t ' texirr f l  c l  p i r ì  sut t ih. :  dt : l l i r  lcx innr rr tc: l l l rc I ' i r r l . in i t ,  s l rcssir  l ' i t to

a  6 ,5  1 l l r ,  r ì  a  r l i r t : t to  cor r ta t to  ( :on  i l  con lcnuto  c i top l i t$ I f l t l l i ( ;o  ( : l t c

l )u(r  i t$sutt lc. l 'c .  foutra sforoidalr ì  o t :HrÉrt f r r r is l ic ; r r t t l ( r t t t ( !  stc l lata.  I 'cr

la lotcv()lÉr urtifontti lA dcl poll intr rrr: l l 'aut[ritr.r t l t l lr fnrtrip,l ia risulta
r l tóf  to <l í f ' [ ]c l le I ' idelr t i f icar, iont :  r lc i  r l iv tu 's i  l i ( :nrr t i .  l l  prr l l l t ì0 di  

' l 'axa-

cruItt t l  lrrollo sil l t i l t : a quello cli ( ' trpl 'c'e,îddrfdfl 11(11 In(xl(rl lo s$xirri{ 'rtr

l r rcsur lu l l r . : t ( r  u l ì i l  ouìautsl ì taziot tc oD)f ig,ct l ( ' . , r  < l i  gr : t tur t r . :  adclut tstr l t :

l ton dcclc l t tc,  l { r  spr:ssort :  r l t : l l ' iu l i r ru ruggi i t r t tgt :  i f i ,5 gnr c. i l  cor l {e, l ì t l -

to  c i lop lasnra t ico  . rssur l l (1  l rn i t  fonr rn  s lc r l la tu  ( l l yc lc r  c  Adf l l l1s ,  1958:

l ra t :g r i  t :  l vc tsc t r ,  l9 ( r4 ;  Moor t r  t :  We. [ r t : ,  t9 ' l8 ;  l , cwts  t l  a l . ,  l9B-?) ,

[ . l r ra  a l tc r r ln  nna l i s i  a l  n t i c losco l t io  o t t  i co ,  ( ro l t f t rn t ta ta  t la  ( ,ss ( Ì l -

vueiurr i  l l  Sl ' ìM, l r t r t 'utct te,  i l  r icot tc lsc: i rnr : r r {o l l r r i  ; i rurr t r l i  pol l i r r i { . : . i  r l i
( Ì r ; r r r rssacfr tc da r lut : l l i  r l i  ? i r l t r , r  úut : t :uÍ t t  ' i ( ,1)ral tut to 1t t : t '  la divclsa

ot ' t ì i l l t c .n tnz io t tc  es j t t i c ; t  ( l i i g ,  |  ) .  LJ r ra  a r ru l i s i  u l t l  r : t l  r r t r l ( )  Í rG$\ t ra l i t ,  a l

l l l icrosc( lp i1 l  1r l t ic t l ,  $u urntrr iu l t :  ar . r tospt l l 'o lugi t :o l r r rst :o e11 i tnntc>

trl lc ttr,rl vcl rirro, I 'r crt;111.11tcrrrrrttt( ' . r:cttt t ' l  i t l  o t l lac'.t:t 'rr lo, l lclt l  t lotlsttt"tf t l

fa r f  is t i r t r , ione cle, l  polJ int :  t l i  ( 'u1tx 'sst t t ' t ' i l ( 'da r l r r t , l lu di  7 'u,r 'ut ' r :ur ' .

I ter  quc's{o t t tot ivo c J)cr  la t :o i r r r : j r l t : r rzu r l t : l  pt : r i r rdo t l i  pol l i r raziont ' ,0

i  pot l i r r t  u; l1 lat ' t r ' : t r r ' , r r I i  t r l l r :  r f  ur  f r r l r i ! . f i r . ,  ; .+urrrr  r i1 'q ' l l r r t i  r , t . ' l t r r r  ( . ' t r l r l ' t r ,s-

st t t : t tur f  
' l 'u . r ;ur : r 'ur- . ,  

I  i r :cr t r l i r t t r lo pt ' t  i r r  c(r t t t ( r  p, i i ì  r l ( ' l l r r ,  f  
' t rs igt ta i l tc idcl t -

z.a rlt: l  Fct)t1tt | i t,t ' tt,r.

f l i s r r l la l i  c  d iscuss ionc

I l  ctrnl t : r r r r lo t l i  pol l i r r r :  t l i  f i r l r t ' ( ' )J(r( 'ú ' r f ( ' f ' lù. tut ' tT r(r  ncl l 'a l t t toslelr t
r l i  l r r ' . r 'ugiu ha nrost l l to rrna r : r : l ' ( i t  vat ' i i t t ) i l i t { l  r t t ' ,g l i  atut i  ot ì l tcr t lo <l i

s tu t f  io r  n ta  u t tR va t ' ia t ) i l i tà  t to t rvo l t :  ù  s ln t i r  an t :h r :  l r : l l i s l ra (a  l ru l  i l
r :< l r t te. t t t t to lc l tet l<:  c l i  Pol l in( ' ,  ( ì ( ìnsi fo n ( :nu!{H r l r . : l  r l ivcrstr  l r rdnrrr t ' r r tu

t:l irtt a I i r:r ' t vcrr i l ' i  ctt t osi,
( lot t tut tque nt :g, l i  anlr i  txrrrs i r l r , : la l , i  ln Pr: tc:r , : r r l t ta l ( r  c l í  pol l i r tc r l i

Cuprcssace.at : f ' t ( tx i l t f t t r ,  r ' ispcl tu ul  cofr l t : r rutu r l i  l ru l l i t t t r  i t t  i r l r r tcr Í , f i r

r i l  d i  t u t t i  j t a x t r  t : r : r r s i t i ,  l r a  s r : l l t l l r r r  r u g , g , i r r r r t u  i p i i r  r r l l i  v a l o t ' i .  N c l -

I 'gnno lg t f :3 ,  rn : l l ' a t r r ) r rs f i : lÉ r  r l i  I l r r r r rg i i r ,  $ ( ) t ì$  $ l r t l l  cc . t l s i l i  2 t {592
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trig. I -- ul (ltprr?,r$r/J sc:rtqrcrylrerrs 1,,, tillM x $lltl$; b) ?hxrru bacculu I,,, SIiM

x  5385 ,
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1r/rrr:r , rli crri i l .1.5,5.5 * uppurl.crrr:nti if (ìr;rru:s.rrrccutf ' l axail(tî
(  I  0164 p/ r r r3 ) ;  ne l l 'ar r ro 1984 7f t - ì8( )  gr / rn i  con i f  ?4,4" to (  191 22
p/nrs ) ;  nc l l ' f l r rno I  9 t l5  I  04 i r03 p/ ln$ con i l  4 l  !38v,  (43240 p/ l l r3  ) ,
nc l l 'anno l9 l t6  f t4500 p/ rn3 con i l  32,65v"  (?.7.59? t r /nr i ) .  Nrr l -
I'alntcrsfcl'a (fi ltcrugia il polline diLlupressa.ccacf'l 'axur:ctttt ':,lt:i tguul.
tro anni stt tcl iat i ,  rappfcscntft  l t t  r t te.t l la i l  33,. ' rvo clel pol l inc calrrpio-
lralo irr rrrr arìf lcr,

Il lrtl l l inu <li C,l,tprr:ssut:t:at:flUxaceac, null'alnrosfora di l 'crrrgia,
vicrtc tcgistt 'nto dal l ' i rr iz. io r l t : l la slagionc invornalt ' .  f ino u prinravers
it toltrqta. l l  perio<lo tf i  rnag,giore conc,entrazione di pol l i l re irr  atnru-
sfera t\. cotttpre,so fra I'ultirna rlccàde cli ntarzo c la pritìla pentarle cli
op r i l e ,

I  valori  l t t t t$si l l l i  c l i  cottccttt laz. iorrc giorrral ir :ra r l i  pol l inc in atr lo-
g lbra $ot to s la t i  tcg is t t 'a t i  nc l l 'anno I983 i l  l9  rnÍuzu uurr  I  l (18 yr /nr3,
n$l l 'anno 1984 i l  25 nramo con 2619 p/nr$ ; ncl l 'arrno lgtts i l  ?7
nl irrz.o con 3BB2 p/nr3 ; rre. l l 'nnlro 198(r t l  25 tnarz.ó con 2565 p/rrr l  .

ln Fig, 2 Ò riltol'tato I'attclalttcrttu tlclltr colrccntraziorrs di poltinc
rJi Cttptassac:euef'l 'anactùe nc'i qrlaltro anni oggetto di stuclio inslcrrrg
al l 'an<latttctt to cf cl la concenllazicr lcr l l rur l i fr .  l ,c l inro tratteggiatc.
tÉUtl)t 'q$entano Jl valore. so!t[ i*r,  corr isl lorrr lenf o al l ' l  v, del contcnul(r
t0lale. att t t t talo cl l  pol l t l tc dcl taxou uunsidr:rutu, ul r l i  strJrrt  t f  r : l  qrrale
sot ìo del in t i ta t i  i  per ioc l i  an l tua l i  p t ' inc ipal i  d i  l lo l l i r r i re i (uro.  l : ) 's ta to
legl$tralo t l t l  srr lcr pc.t ' ioclo di pol l inezirrrrc rrcl  1984, lnenIre pirì
pe. r iod i  sono s lat i  rcg ls t t 'n t l  ncgl l  ar rn i  lg t t3 ,  198.1 c  lg f ib  ( ' l 'ab.  l ) .

t'tl', t, 
''"''

INI i I IO lrlNf r.

t yu3 a) ? fcl t l r tr io
It) I 7 lttnrlo

rt) I ftrtrtrrulo
h) 3l  nrrurc,

r 984 | ' /  r r r t r zo |  |  rp r i l *

I  98s s) 5 nrrrzo
lr) ?t? trrrrrrtr

l t )  I  r r rur?.rr

Ir) I ?, npli l*

t 98f, n) 6 rt t trro
lt) I rrup.p.in

r l  4 tpr l l r :
t') 3 nrrfiplo

I t)tr
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l i '  intOfr:SSart le. e.vit l t :nZiAre c' . l tu, l tot loslatt t0 UnA c0rla val ' inbi l i t t i

rrcl  r :Ottterrtrtqr t l i  polt ine' ip atn'rosfe,ra nt: i  r luul l , t 'o at l l r i ,  si  r isc0nlra

unit n(rle,vole. sirttl l ittrclirrg nr:lln (lulirta clcl pe,riotlo di pullittnz.ionc

t, rrr:l pcrioclo rli tcrrrpo irl r;rri cotìrpaiono i pirì (':lt:vstivnlot'i rlj c'<ttt-

centrf f i t . lotte, cl i  pr.r l l i rr t ;  i t t  tr l t t tost 'cla.

(hnclusiorr i

lf l lollinc rli (.Ir;u'c:ssut:r:utfTir.xacrtac, ttcll 'atlnoufcra di l '$rttgia,

rapprcse.l ta rrnir r lc: l lc: 1: l ' i rrci l l l r l i  c:onrJrurtt : t t l i  del l 'Ae.rospc)t 'e pt:r la

llotcvolt,., prcscrr?.n, lr*ll 'al'ea oggr:llo rli sttrclio, di CilPrc.t*firtac ill

u'do particofarc clol H(ìnr:r'r: Crr;rrcs,rlr.r. 1,fl diffq,'.rt:nza rtttl c(trl(ctltttf t)

di pol i inc in atrrrosi 'cra, cturatrtc gl i  arrni 11i carrrpiottatt tclr lo, t !  t la

tncrrc.t .c in rr: Inz. iorìe crort la variat) i l i tà r l t : i  futtot i  cl i rrrni icivt:r i f iculusi

111r1 Pr:r iodo c$Ílr l ì i l ) i ì  t t ' ) .
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l l l l rL l ( tc t rAI r tA

Clx*uur l .LU l l r , t , t t l t rCt  l { . ,  St t t lSc}AL( . r (J  ( ) . ,  l t }1 , tN;  ! , ,  MIHC' l ( ; l t t r ( : ( : t  ( i . ,  l f t r .
M'1H(, IJ,,  [ ] l t l . t+cuti l , l , r  ( i . ,  l i t t tc:cl l l  [ i . ,  f  gtt{ Cott l tott t t t  t tu Ip rctnt l t( , , l t t t l t ,1tt t l l tnt,

t'tt ukudìÍfuv dci ptìtnìptlí ln\u arhprt'i irt 'l 'oriutt, 
îcnu.iu t Axt,li I,itrn, ptr glt

un i l i  1981,  l l l f .+  r  I  g .YC.  $uppl ,  1 .  ?  C, r1r1.  I to t ,  l la l . ,  l l t t :  .q0,

(I , tmfrrr, lNt l l , ,  ( lnfS'r ' l  M,, lgg |  -  Arlonto rtr i  1.t7171t, j1lpt i  p( j i l i , t t  al l t ,rgttr ir i  i t r  I tal io,
Unlvcr* i t ì  d i  [ i i r r r r r r .

l . ì l t trr 'u4N (;.r  l9.re '  ! \rrrrn t tvtr1f l1qtr1tg.t! . .snd l l ( t tn ! t t .r*rturn,1,.Artt f t ,q,t ,nrru, Atlnqvisr
dl i  Wikrcl l ,  $locklrolrrr.  , '

l,ltlrlpt.+n (i-, l9(19 llurttlltuuk rt lrlhUrultr6,1, - hlntlillstlpg-y, 'l 'qxun(tt1,\,. 
h)r0lo11S,,

M unkrgaa td, f lolrnrr lral lp;r.

I 'hl ; t ixt K., f  vt i t tsttN J.,  I  g(,4 r iext lnok nl I ' t t l lwt Aual,t ,sis. Mrrnkrgnxrl ,

l rRuNr i r , r , : r , r . f  ( i . ,  f {c rvrNo [ ] . ,  Mrncr t ; r ( r . r ( : ( : r  ( i , ,  f 'A{ rLn ( } , ,  I t lgc :cgr  l : , ,  lg f  |  .
Colt'ndarlo pttllltticct tlí Asti,rli !7rrtu. !. Annct /g,g/. rutrr. l,rc. 4p,1., Ulrjv, I,cttrgla
$lí ;  t89,1(t7.
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lInS,l Jjyl., l952 - An atttuttalit: ttoltttttt ' trt( r.orî trsl 't '  Arrrtrrl* *l 'AFFlif 'd fflol 'gy $0:

?.s 7.

I fyt ln HA.,Atr^run K.F,, 19.5.U . /  t t  alht ls u! ' t t i t lnnt{ 1tOI$n []&tir t '  MlcMil lrrrr '  lxrndol l '

lg?E -.. h,iltr ffsrlcnrnr, suppl, Quinttutt' otto Ko0ltr' sclcn* Putrlishcri' Kocnigulc'ltt'

t 9 }0 - I n fux l . l t ad | t t t t t s l s , yo | . t t h t t | t c ( ] l s r t l l l d t r t t l | t 013 .ox f ' r : t d '

I.tiwts wII,, vlHrV l)., i 'titlGllR vJl,, 1983 ' AitUnnr 74d fillt ',rgt'ttlc ltallrrt ttl Norult

Arntrica,Tlrr' i ott n^'l lopkin r [t n ivcril t y Prtru:i' Ht l t lt119 1e'' tr trl l *,It don'

M,txcuccl Ir.,SÌxsl I",Ilt xlt()MttNl(:Q lt', (lls'r xtcA C'' ftrr'zrnltt G'' l(rlut'

N0 B.,MTNCIORU(:CI G,, }'XUXCUI'ILLI (i,, llxtut:trr lì", 1984 -' Thc dtaxnufir of yan

polllnoils trt c:tiltlrtr, Ilrclultnrw uf tht ltolllrtizotiur r.,-{r'r'rr. ltur' R+v' lvtnd' 't' ' nhrrtlt'

$('l- $,

Mrrtctcnrr(:(Ìr G., Roua*o rÌ., rinr,:rucrur,:l,r.r cì., llnrc:t:r{r D.' t gt{ ' Indulnc pall-

nololJrd dellhttnosftrtt trhona tll l 'truxtd. lgs4. ̂ rrrì.lrac. Agr', urrlv'l 'crugir' 88;

3 6 t - 3 ? ú .  I

M l t . t c t r ;Ruc ( : lG , ,R ( )M^N( ) l | . , | ' n t i nc \ , I ' l , L l ( i . , l l l < . l t : t l r { I I l , , | 98ú . | ' o [ | cn ( ' { ) , l l : c , | .
lrOtlunE irt Cenlral lluL, {AtCOll ltit:c'tttr ttnd !'t'rl.tR,i[). A(rlr.rl.tiolop.il , Vgl' P', r' l '

M o o n r i P D . , \ V t i u $ J ' A . ' 1 9 . / I { A n l l l t t r , r r t l r l t t t r | t : r o l , p | l m A n a l y t ì s ' l | < r d r l t ' l u r t t î
Stouph l r r l r ,  t  ' o t tdo l l  '

l lo rq* l , tc r  I l . ,MlNgf l . ; t t t , r r : r : t  ( i . ,  t? l r r ' :Nt ;U l ' l ' l , l  (1 , ,  l f t< t t :c l l t  l j ' ,M ' t11;1) ( :c l  I?"S l t t ' t '

st  |  , , ,  I ìutt tr( lMtiNt(:() l l , ,  Lìrst ' l t  l { :A (: . ,  l98d coleldsríc'  1a' l l i t t i to ln l lmhrio t  pol"

linosl perliotìtnc, l. Sittdirt prcliminwe nt:llu ?QnQ tli krugia' ltalia AIlc:rt'rrl' lll ltìU'

no l .  ( l l i n .  S t ;  313 -3?0

ROUAfqO l l , ,  MtHCl t ; l (L IC( : t  ( i . ,  t ; l t l :N$t l t ' ' t ' t ' t  G ' ,  l l t i rC: t : r l t  U ' '  l9 t t6  '  ( i " ' f i ' l r ' ' ' t to

tlei ftolllttÌ ocrc>tÌi!'fr.tsì nell'atmusltrp cliltentHio' igf.S' Ann' tlct:' Agr'' Uttiv' l 'cruBip'

89 :7 ' 17 -28 ' t .

I ìOUfr , rCl  I Ì . ,  MINCtC:Rt l ( : ( r l  C, ,  I iR l i l " l t i t r r j l . l , t  ( i . ,  I ln l ( : { : t t l  I i "  198ó (ontaru lu

di polllnc nellhttnos.ftra dl Pt,n+:iu ntlì ùtttti lYStt e I9dJ. Atti ll (ìnttf.t' Naz" Acr'

Itnl. Ac'lubinlnF.i;t'

T ì ; r . t t . l  1 . f i , , I | t iYwclc l l r  v } { , . I |un$ l : l i  N.A. ,M(roRl . :  l )M. ,Vat , t i l t r . t t . r l :  l )J l ' ,Wat . .

i inJ'SU,, ù1tu l) .A., t964-l9B(l ,  / ,?r 'ra l t 'urutnr.n. Jtol.  I ' l l .  Cnnrhri<ttrc t lnivorr i tv

t lrcl ! ,  |  ,ol t t lott .
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