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Summary 

Bccch (Ffiglrs ,sy/l,riricri L.) hark was wounded in early April of 1993 and tissue changes followed on days 7, 14, 21, 28, 35,42, 
49, 56, 84, 112, end 140. In 7 days, tissuc at the wouiid surPacc bccelne necrotic and discoloitred. In 14 days the walls of the 
parelichyma cclls i~nmediatcly underneath the necrotic tissuc bccanic tllickcncd and aflcr 21 days bccamc lignified. In 28 days 
thcsc lig~iificd cclls showed inlracellular subedsatioli. In 42 days the ligno-suberised laycr was coolinuoits willi the phellcm of 
the superficial periderm. In 35 days we first ]noted differentiation of tlie tiecropliyl:~clic phcllogcn untler the ligno-suberiscd laycr. 
In 49 days sitberised plicllcm of the necrophylactic perider~i~ dilTcrcnliatcd. At I12 days the pliellern of the nccropl~ylactic 
peridenn had coalesced witli that of the surf;lce periderm. In I40 days ahscissiot~ of the wou~ld rhytidomc began. 

The formation of a ligno-suhcrised layer and the necrop11yl;tctic periderm started in tlie nonconducting phloetn under the basal 
region of the wound and proceeded from there in two dircctioos: toward tlie tissue under the original periderm and along tlic 
sclerified rays toward the cambium. Sclcrificd phloe111 rays protruding inlo the xylem rays did not prevent the ihrmation of a 
ligno-suberised layer and oecropiiylactic periderm i i i  hcech. 11 is supposcd tliitt the ligno-subcrised lnycr and llic necrophylactic 
periderm in Europcan bcech is generated fmol living cclls extali1 at the lime of wounding as well as from rccctit phloic deriva- 
tives of the vascular cambiuti~. 
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1. Introduction 

The formation of new peridcrm in thc mechanically 
it?jurcd or infected living bark restorcs c o ~ ~ t i ~ ~ u o t t s  peri- 
derm (Esnu 1965). It is rcprcsented by 21 g~.oup of necro- 
phylactic peritlenns (Mur.l.1cK & JENSEN 1973) which 
always occur  immediate!^ below the impervious ligno- 
suberised layer (BIGGS 1985 a, h, R1~rlNcrl:lz et al. 1987, 
W o o n w ~ ~ u ~  & PEAI<CE 1988, OVI'N & TOIIEI.I.I 1994). 
Early formation of the ligno-suberiscd laycr provides 
a barrier to furthcr moisturc loss and ~nicrobial inva- 
sion of living bark and hence maintains the condi- 
tions for the fortnation of necrophylactic peridern? 
(Brc;c;s 1992, WCIOIIWARI~ 1902). Its formation is a 
non-specific active response and always occurs when 
bark dies, no  matlcr what the cause (MULI.ICK 1975, 
1977). 

The specific anatomy of European beech bark has 
been repeatedly investigated (HOI.IIIIEIIIE 1951, Wlwr- 
r \ to l t~  1962, BRAUN 1976, KuC~iltn ct a!. 1980) and con- 

sidered as a possiblc fcaturc predisposing beech to bark 
disease (BRAUN 1976, 1977). 111 European beech 
attacked by Cryprococcti.sjkgi BAR. bark cracks along 
the sclerified rays to the cambium and it is suggestcd 
that the presence of the rays themsclvcs ]nay prevent the 
f o m t i o n  of a necrophylactic (wound) pcridcnn 
(BRAUN 1976, 1977). 011 the contrary, in American 
bcech (I.iigus ~,zind$?~lirr)  it was observed that neither 
sclcrificd phloem rays nor large groups of sclcreids 
interrupted thc nccrophylactic periderni (OSTIIOI~SKY 
1982, OSTIIOFSKY & ~ I , A N C H A I < I I  1982). These filldings 
imply that European beech bark rcsponds diffcrc~~tly 
than docs Atncrican beech. Information o n  the ligno- 
suberised layer is also missing. 

111 compariso~i with the wound reactions of European 
hecch xylclll (cf. PEAIICI: 1990, SCHMITI. & LIRSI; 1993, 
Tort~ir.r.r & 0vr:N 1996), thc bark response to i11ju1-y is 
relatively poorly known. We prcscnt the sequcnce of 
anatomical 2nd histochemical changes in European 
beech bark aHcr mechanical wounding. 
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