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AHSTRACI 

.l'l~t. pi-rssc.ncc~ of lxdlik(. stl-~ucturrs in tilt pit chambcr of film-tracheicls of Ribev 
sc~tlgciiilctrrn l ~ a s  I)t,en desclibed antl illustr:~tecl. Thr. possibility of their protective function 
for the pit 111emhranc is discussed. 

.\titiitiotlcil lic!/wortls: M'ood strrlctrure, ontogeny, rlltr;~structl~re. 

Iluring all investigation of the clevclop- 
went and fine structurct of septatc, fiber- 
i-~-:ich(~ids in t h ~  sylclir of Rihes scln- 
gii i t le~cni ( Paramcswaran iultl Lies(, 1969 ) , 
cc>rtain unusual features \t7erc> observed 
lvithin thc pit chamber, nrhich are dc- 
scribrtl in the follo\ving.' 

Thr, ~ ~ c o n d a r y  sylcn~ of l<ibcs is com- 
~ m w d  of vcsscls, parc>nchy~na cells, and 
fil~cr-trnchrids; about 90% of t h ~  fiber- 
trachvids arc, sc,ptatrx. As has bccn pointed 
out in thc paper citcd a \ )o \~$ ,  most of thr 
fi11c.r-trachcids remain alive till Intct stages 
;inti becomc, septate; sonlcb of the cc,lls lose 
their cytopI;~sil in thc course. of ontogeny 
;und function as mechanical clcnients. 

M7ithin thc youngest threcy to six rows of 
l'il~cr-trachcids, padlikv structurcs Lvithin 
th(5 pit chambers arc prcscnt (Figs. 1-6). 
In cross sections thc pads appear likc 
c~rc.scc~nt-shapd plates on both sides of thc 
pit mcnnbrunc. The tapcrc,d ends of-' the 
1 ) ;~ l s l i c  in :I dcprcssion near the annulus 
\vithout direct contact wit11 t l 1 ~  ~~511 wall. 
Their occurrcncc. is strictly confinvd to 
fibcr-trachcids. A half-bordrred pit-pair 
I)etwecn n fibvr-tracheid :und a paronchy~na 
c.c.11 exhibits the pads only on thc fiber- 
trachcid sidc, whereas the parvnchyma side 
is providctl with n protc~cti\-c, laycr (Figs. 
1,  2 ) .  Si~nilarly thc pit I)ctwccn a fiber- 
trachcid antl a \.csscl iiicnib(~r possesses the 
11x1 only on the fi11c.r-tri~chrid sidc. In 

' 'l'llanks arcx dllc. to Mrs. H. Schultzt. for her 
I~rll, \\it11 thc grrpnratiotl for electron n~icroscopy. 

large pads filling the pit chambcr. plas- 
modesmata or remnants of them arc often 
prc'wnt; these a.ppear to be continuations 
of those in the pit membrane ( Fig. 1 ) . 'l'llis 
applies particularly to pits bet~7ccn filler- 
tracheids and parenchyma cells, the I'orn~er 
still with living protoplasts. Thus the ],ad- 
likc structurcs seen1 to exist from the \.c.ry 
early stages of pit ontogeny. 

In the fifth or sisth cell layer from the 
cambium, the pads c,vince a graduiil dis- 
integration lead-ing to final disappearance. 
This is mostly i:nitiatccl in the middle part 
of thc pads and procecds towards the taper- 
ing mds, so that at some stagcs tht. rcm- 
nants of pads are present only at t h ~  csrids 
of the pit mcml~ranc. Son~c, stages of this 
disintegratio~i process arc shown in Figs. 
2-6. The cxalnination of numerous ~nicro- 
graphs leads to thc assunlption of a 11y- 
drolysis resulting in a dissolution of non- 
cellulosic polysaccharides ( cf. O'Arien 
1970). E\lid(~ncc for this supposition could 
bc seen in some of the observed cases 
\vhcre the) pads and th(. matrix substarlccs 
fror11 the pit mcmbranc. sho\v signs of tlis- 
solution either at the same time or in 
sequence; the pit membrane is thereafter 
con~posed only of a mat of cellulose fit~rils. 

The chemical nature of these patllikc 
structures is still unkno\vn; ultraviolet spec- 
tra in the rcgioli of pad occurrencc: gave 
no indication of the presence of ligr~in. 
Their contrast in clcctron rnicrosra~~hs 
when comparetl with the cell wall and 
the process of degradation underline the 
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I . .  1 1';itl (arron.)  on thv fiber-tracheid side 
( 1") ;,nd ,,rott.cti, I ( 1,1 ) Oli p;,rcllc~jpma l71(;. 3. Pads fillillfi thr. pit chanlbc~rs ~f fibel.- 
.;idr ( 1 ' )  tl,c. n r r l l l ~  ,r;, nc.. k~~a. ; l , lO~t , s l i ia ta  in traclleicls; tlics pit ~llcllil)ralit. is l ~ e i ~ ~ g  hydrolyzed. 

[ ) i t  ~~ rcm~l ) ra~ ic  : I I IC~ patl. 22.400 x . lfi,800 x . 

I .  2 Dissolutio~i of pad oli t h t~  i'i\>rr-tracheid 
\itl(. ( 1: 1 .  22,400 x . 

I .  4. Pit membrane between fil~~r-triielreidh 
iwisisting of a  lint of fibrils. 22,400 >i. 





a\)scxnccl o f  ligui~l. Histocht,~nical tests have 
11ot yet I~c>cxn Iwrfornied because of the diffi- 
c ~ ~ l t ~  of rc~sol\~ing tllcln in thc light micro- 
scopc~. Tht. rc~tcntioii of tl-I(, cc,lhllosic fibrils 
in the, pit tnc~rnbrai~e after hyclrolysis and 
thcs conlplctc dissolutiolr of the, p a d s s e e m  
to ~ l c g ~ ~ t c .  the, prex~lc .o  of ccllulosc~ in thest, 
atructurc,~. 

To our kno\vlcdgc~ this is tlic, first 01)- 
ser\.ntion of such 11adlikc structurc~s in 
I)ord(~rc~tl pits. In tli(5 ontogeilical studic~s 
OII tlrc, pits of gy~nnoslwr~nsiancl  angio- 
slx'r~ns in rcccYnt years, no such features 
11;1\.0 1)c.c.n 11otc.d ( cf. Crollsha\\T and I3ouck 
1965; Fcrlgc.1 1966; Sch~n id  and Machado 
1968. Mlirmanis and Sachs 1969). No 
t l t~ l ' i~~ i t c~  conclusions a l ~ o u t  thr, origi~i  and 
f ~ ~ n c t i o n  can bc. tlrn\\,ii on  the grouncls of 
prescmt obscxrvations, IIo\\revr~., somc as- 
1xxcts iilay \)c considc~rc~l that lilight ~ ( ' r \ ~ e  
for f~1rthc.r clabors 'I t '  1011. 

The structures o b s c ~ r \ ~ ~ l  ill Hibcs seem to 
I)(% c.onfincd to nonscptatc fibor trachvids; 
this is cstal~lishcd on  tlic. basis of proto- 
plust tlcgcnclration in thosc~ in contrast to 
o t h c ~  cells, which arcs dc~stinc~d to 1)c~comc 
scl)tatc. In conjunction with tlic process 
of I)rotol~last clvgradatio~l, there occurs a 
hytlrolysis rc>n~oving thc padlikc stnlcturc.~. 
;It this stngr th(> pit ~nc,nibriu~c. that has 
I ) c ~ ~ i i  cxr1trappc.d 11~t~vc.cw the pads may also 
grxt ctsposcd to thc h).tlrolyzing rmzynlrs. 
0 1 1  tlic l~as is  of th(> ol)sc,r\.ation of an  kilmost 
c . o ~ l ~ p I ~ t c  rcwioval of th r  pads in thc course 
of crxll diff(>rentiatioll, on(, is Ictl to look 
for a function for thwe  during t h ~  c ~ l y  
~~h ;~sc~wc , t '  ontogcliy. Wllc~th(1r this function 

is of a protc,ctivc, nature, just as the protec- 
tive laycr of parcnchyrna cclls adjaccmt to 
vess(~1 meml~crs  (Schmid 1965, Mcycr and 
Chtb 1968), is an opcm cluestion; th(, lattcr 
is, howc\ler, a permanent fraturc, in c o ~ i -  
trast to thc pads. 

Morc informatioll  nus st I)(, fortl~c~oming 
on the dc~\7elopmc~nt and chc~micnl c*omposi- 
tion of thcsc~ structures as wc~ll :is o n  t h ~ i r  
p r e x ~ i c c  in otl1c.r spccies 1)eforc the, func- 
tional aspc~- ts  can be discussc~d. Tli(~sc, ob- 
scrvations arc, prcbscmtrd hcrc, to stitnulntc 
remarks and flirthrr stl~dies. 
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