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The present paper deals w ith the growths of light- and shade-adapted shoots 
and leaves as expressed in area and dry w eight of the two tree species, Quercus petraea  
and Qu. cerris, both study objects of the Síkfőkút Project. B iweekly or inensually  
collected data during the 1973 vegetation  period were based on optical planim etrical 
and dry weight measurem ents which perm itted to trace the developm ent of leaf and 
shoot production and the loss of m aterial due to caterpillar feeding. Since the number 
of sampled leaves were known, the obtained data could be transposed per hectare.

R esearch  in the  field of ecosystem s has always em phasized  th e  im p o rtan ce  
of com prehensive in v estig a tio n  of green  p la n t p a rts  ac tiv e  in  th e  p h o to sy n ­
th e tic  process. A nnual analyses of leaves an d  shoots m ost fre q u e n tly  focus on 
area l an d  w eight m easu rem en ts based  on a su itable n u m b er of sam ples, 
allow ing inferences on th e  developm ent o f  lea f and  shoo t p ro d u c tio n  resp ec­
tiv e ly . B u t th e  sam e m easurem ents p o in t to  the  various g row th  p a ra m e te rs  
descrip tiv e  o f th e  grow th of in d iv idua l green p a rts  and  to  th e  in te rre la tio n sh ip  
betw een  th e  p h o to sy n th e tic  a p p a ra tu s  an d  p roduction  ( B l a c k m a n , 1919; 
B r i g g s — K i d d  W e s t , 1920; W a t s o n , 1952; C o o m b e , 1960; J a r v i s , 1963; 
W i l l i a m s , 1964; B l a c k m a n , 1968; К  v e t  O n d ó k  — N e c a s — J a r v i s , 1971 an d  
o thers). In  th is  s tu d y , th e  au th o rs  p u b lish  th e  results o b ta in ed  du ring  th e ir  
research  on leaves and  shoots in th e  c lim ate  zonal Quercetum petraeae-cerris 
fo rest, n ea r E ger, on the  h illy  lan d  b e tw een  th e  G reat H u n g a rian  P la in  and  th e  
N o rth  C en tra l M ountain  R ange of H u n g a ry . The w oodland was assigned to  be 
th e  m odel of in v estiga tion  (S ík főkú t P ro jec t) , a p a rt of th e  research  p rog ram m e 
“ M an an d  B iosphere” (see J a k u c s , 1973; J a k u c s  H o r v á t h  K á r á s z , 1975, 
В . P a p p , 1975, e t al.). M easurem ents of a rea  and  w eight w ere tak en  s im u lta ­
neously  on ligh t- and sh ad e -ad ap ted  shoo ts of the  tw o d o m in an t tree  species. 
In v es tig a tio n s  also included th e  tem p o ra l changes in site o f whole leaves and 
of tho se  dam aged  by  ca terp illa rs .

* “ Síkfőkút Project” No. IB
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Sampling

The principles g o v e rn in g  th e  sam pling  p ro ced u re  w as p lan n ed  to  have  
th e  d a ta  rep re sen ta tin g  th e  en tire  forest o f a r a th e r  hom ogeneous appearance . 
T h ree  sam ple trees h a v e  b een  selected from  each  of th e  tw o  species (each tree  
bein g  65 years old, o f s im ila r  h a b it and  of s im ila r location  w ith in  th e  en v iro n ­
m e n t, etc.). Sam pling w as m ade on te n  occasions d u rin g  th e  v eg e ta tio n  period . 
T en  shoots were g a th e re d  from  th e  u p p e ro u te r  p a r t  o f th e  crow n (light- 
a d a p te d  shoots) an d  te n  shoo ts from  th e  low erinner p a r t  o f th e  crown (shade- 
a d a p te d  shoots). S ince th e  m a jo rity  of th e  single shoots h a d  5 to  9 leaves, each  
sam pling  yielded 120 sh o o ts , i.e. 800 to  900 leaves.

Material and m ethod

The sam ples w ere g ro u p ed  according to  tre e s  and  lig h t levels. The shoots 
w ere num bered , th e n  th e  leng th  of th e  sh o o t axis and  th e  d iam eter a t  its  
m iddle  m easured, f in a lly  th e  num ber of leaves belonging to  each  shoot co un ted . 
T h e  m ateria l was p re se rv e d  in  the pressed  s ta te .

L e a f area measurem ents

According to  in te rn a tio n a l usage, th e  c h a rac te riza tio n  o f the  assim ilating  
cap ac ity  of the  le a f  is b a se d  n o t on th e  e n tire  le a f  su rface; i t  suffices to  p re se n t 
th e  m easurem ents o f  o n ly  one side (the area) o f th e  leaf. ( C a r l i s l e — B r o w n  

W h i t e , 1966). L ea f a re a  w as m easured b y  elec tric  o p tica l p lan im eter. T he 
device has been desig n ed  for th is  specific p u rp o se  (C z e l l á r  an d  B .  P a p p , 1975). 
M easurem ent p rec is io n  is + 1 % .

M easurem ent o f  the damaged lea f area

B y the  end  o f  sp rin g  and the  beg inn ing  o f sum m er ex tensive  ca te rp illa r  
feed ing  could be o b se rv ed  in the forset (see F ig . 1). C alcu lation  of th e  a b se n t 
a rea  was p a r tly  n e c e ssa ry  to  g uaran tee  v a lid  g row th  analysis and  p a r t ly  to  
e s tim a te  the  a rea  a n d  w eig h t of green assim ila tin g  organs a lread y  n o n ex is ten t.

Calculations w ere  based  on the  co rre la tio n s b e tw een  le a f  leng th  an d  le a f  
a rea , leaf w id th  a n d  le a f  area , length  tim es w id th  an d  a rea  (see e.g. C a r l i s l e —  

B r o w n — W h i t e , 1966; K u b i c e k , 1971). In  th e  case of b o th  whole and dam aged  
leaves area m easu rem en ts  were done p a ra lle l w ith  le a f  w id th  and  lea f len g th  
m easurem ents as w ell. T he whole lea f a rea  o f  dam aged  leaves was co m p u ted  
b y  s tan d ard  lin e a r  reg ression  equations u tiliz ing  th e  m easu red  d a ta  p a irs . 
T he obtained  d a ta  w ere ev a lu a ted  by  th e  C om pu ter C entre  o f th e  K ossu th  L ajos
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LEAF AREA AND WEIGHT OF QUERCUS PETRAEA AND QU. CERRIS 27

Fig. 1. M oderately dam aged leaves on the shoots o f Quercus petraea  (photo: M. Szabó)

U niversity , D ebrecen . W ith  respect to  each ca teg o ry , equ a tio n s expressing  
th e  closest re la tio n s (leng th  tim es w id th  area) w ere app lied  to  calcu late  th e  
whole area of th e  dam aged  leaves. In  some in s tan ces , w ere a p a ram e te r  ow ing 
to  ca te rp illa r feed ing  w as n o t availab le , we ap p lied  th e  eq u a tio n  p e r tin e n t to  
the  m easurab le d a tu m .*

D eterm ination o f the shoot area

B ased on th e  m easured  len g th  and d iam ete r, we ca lcu la ted  the  cy lindrical 
surface area b y  th e  fo rm ula  2 гл -length .

Weight measurements and the determ ination o f  the original weight o f  the damaged
leaves

The m ate ria l w as desiccated  a t 85°C for 48 h rs , th e n  m easured . In  o rd er 
to  be able to  re c o n s tru c t th e  orig inal w eight o f th e  d am ag ed  leaves f irs t th e

* It should be remarked th a t in order to obtain more concise values when com puting  
regression equations close atten tion  had been paid to the degree of developm ent o f the  
individual leaves on the various shoots, w ith reference to the ligh t- and shade-adapted leaves  
of the two tree species. Accordingly, the leaves were grouped, counting from the shoot apex, 
into the groups 1— 3, 4 —6, 7— 9, 10— 18. Preliminary calculations gave significant differences 
between all groups.
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w eigh t of an  area  of 1 cm 2 was figu red . W ith  th e  aid of th is  ca lcu la tio n  the 
w eig h t o f th e  sound  le a f  area  for each  le a f  could be d e te rm in ed  b y  th e  re­
gression e q u a tio n  as well as th e  w eigh t o f th e  en tire  set of leaves p ro d u ced  on 
one shoot.

Results and discussion

Seasonal changes in  th e  average le a f  a rea  an d  w eight o f th e  re c o n s tru c te d  
as w ell as of th e  dam aged  leaves for b o th  o ak  species w ith  re sp ec t to  d iffe ren t 
lig h t levels are given on T ab le  1 an d  il lu s tra te d  in  Fig. 2. D a ta  d isp lay in g  areal 
an d  w eight v a ria tio n s  o f m edium  developed  shoots (the m ean  of 30 shoo ts per

Table 1

Seasonal changes in  the m ean value o f  whole reconstructed and damaged le a f areas 
and weights o f  Quercus petraea and  Quercus cerris in  1973

Area in cm2 W eight in g

light shade light shade

whole caterpillar
damaged

whole caterpillar
dam aged

whole caterpillar
damaged

whole caterpillar
damaged

Qu. p .

Apr. 18 2.25 3.13 — 0.0191 0.0202 —
May 4 17.93 16.07 30.50 27.90 0.0877 0.0863 0.1065 0.0964

10 24.72 17.83 27.26 22.41 0.1393 0.0975 0.1234 0.1020
24 26.05 21.62 35.61 32.08 0.1967 0.1630 0.1789 0.1581

June 13 22.70 15.42 29.99 23.67 0.2241 0.1515 0.2061 0.1806

27 20.33 15.06 30.71 26.27 0.2155 0.1573 0.2158 0.1834
July 27 21.24 16.49 28.84 22.26 0.2454 0.1914 0.2324 0.1775
Aug. 23 20.49 16.98 28.96 24.14 0.2207 0.1852 0.2004 0.1662
Sept. 26 19.47 15.43 28.86 22.66 0.2297 0.1838 0.2486 0.1890
Oct. 17 25.72 19.64 26.69 23.67 0.2578 0.1964 0.1743 0.1558

Qu. c.

May 4 2.23 0.58 2.23 0.58 0.0172 0.0043 0.0172 0.0043
10 8.21 7.35 11.23 8.13 0.0586 0.0487 0.0520 0.0379
24 13.64 11.82 17.43 15.87 0.0925 0.0820 0.0931 0.0848

June 13 14.23 13.41 19.23 14.87 0.1298 0.1225 0.1211 0.0937

27 13.33 11.75 16.25 13.33 0.1523 0.1281 0.1042 0.0850
July 27 13.36 10.04 20.04 18.83 0.1684 0.1260 0.1338 0.1254
Aug. 23 13.50 11.37 18.04 14.47 0.1672 0.1411 0.1406 0.1136
Sept. 26 11.85 9.31 18.38 13.89 0.1482 0.1171 0.1417 0.1080
Oct. 17 16.16 13.02 18.89 14.62 0.1559 0.1253 0.1236 0.0974
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LEAF AREA AND WEIGHT OF QUERCUS PETRAEA AND QU. CERRIS 29

tree ) occurring  d u rin g  a g iven period are  show n on T able 2 and  illu s tra te d  in  
Fig. 3. The area of a single shoot rep re sen ts  th e  sum  o f the  ca lcu la ted  area  o f 
th e  shoo t axis an d  o f th e  en tire  set o f re c o n s tru c te d  leaves. The w eigh t of th e  
shoot equals th e  d ry  w eigh t of the  shoot axis an d  th e  d ry  w eight o f th e  sound 
lea f area .

Development o f  the area

T he d a ta  u n am b iguously  ind ica te  th a t  th e  a rea  of the  sh ad e -ad ap ted  
leaves is s ig n ifican tly  la rg e r th a n  th a t  of th e  lig h t-a d a p te d  leaves. T he p rim a ry  
cause is p resu m ab ly  also th e  inh ib itive  ac tio n  of th e  lig h t ex e rted  on th e  
leaves exposed  to  th e  m ore in tense and  d irec t ra d ia tio n  in  th e  u p p e r levels.

Table 2

Seasonal changes in  the mean value o f  reconstructed area 
and weight o f  light- and shade-adapted shoots o f  Quercus petraea  

and Quercus cerris and the percentual extent 
o f  caterpillar induced damage calculated fo r  shoot leaves in  1973

A re ia  cm2 W eight in  g E x ten t of dam age in %

light shade light shade light shade

Qu. petraea
Apr. 18 17.64 21.14 0.1754 0.1539 — —
May 4 110.04 169.96 0.6341 0.6273 11.55 7.71

10 153.61 157.19 0.8994 0.8882 27.11 16.84

24 157.18 222.64 1.2426 1.1941 18.07 9.72

June 13 162.79 160.61 1.7061 1.2781 38.41 19.09

27 160.39 174.90 1.9133 1.2932 19.56 12.85

July 27 164.08 178.49 2.1063 1.5380 22.90 23.03

Aug. 23 145.22 170.05 1.7319 1.2811 17.71 11.07

Sept. 26 141.15 168.74 1.9160 1.4947 21.55 21.47

Oct. 17 157.80 150.45 2.1161 1.0472 21.98 12.37

Qu. cerris

May 4 17.42 17.42 0.1431 0.1431 1.95 1.95

10 51.43 64.68 0.3708 0.3263 5.58 1.93

24 89.52 92.03 0.6093 0.5293 3.76 5.60

June 13 94.33 104.50 0.9257 0.7131 6.34 9.58

27 85.37 89.43 0.9317 0.6279 8.56 14.60

July 27 81.25 104.09 1.0969 0.7552 8 .2 1 5.80

Aug. 23 98.66 91.09 1.3656 0.7712 12.82 11.53

Sept. 26 116.03 118.91 1.7574 1.1184 8.62 1 2 .8 6

Oct. 17 79.31 104.76 0.8417 0.8238 6.69 8.72
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Fig. 2. Seasonal m odification of reconstructed area and weight of light- and shade-adapted leaves o f Quercus petraea (solid line)
and Quercus cerris (dotted line)
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. 3. Seasonal change o f reconstructed area and w eight o f light- and shade-adapted shoots o f Quercus pelraea  (solid line) go
and Quercus cerris (dotted line)
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H ow ever, in th e  c ite d  case one m ay  also assum e th a t  n o t o n ly  rad ia tio n  effects 
b u t  the x ero therm ic  c h a ra c te r  o f th e  m ic roenv ironm en t also p lays a role in  th e  
re ta rd e d  deve lopm en t o f le a f  area.

L eaf grow th o f  Quercus petraea  is very  ra p id  d u rin g  th e  sp ring  and b y  th e  
en d  of May b o th  th e  lig h t- an d  sh ad e-ad ap ted  leaves have  a lm o st reached full 
developm ent. A la te r  d ifference o f size betw een  th e  ligh t- an d  sh ade-adap ted  
leaves appears a t  th e  en d  of M ay w hen foliage is co m p le te ly  developed and  its  
s tra tifica tio n s acco rd in g  to  ligh t in ten s ity  levels becom es m ore pronounced . 
L eaves which have  reach ed  th e ir  fu lly  developed  an d  m ax im u m  area b y  th e  
en d  of May experience an  a b ru p t decrease of average  d im ensions in Ju n e , and  
th is  s ta te  scarcely  a lte rs  d u rin g  th e  su b seq u en t v e g e ta tio n  period. This re ­
gression is s ign ifican t p r im a rily  in  th e  case of sh a d e -a d a p ted  leaves and could 
be observed only in  th e  case o f Quercus petraea. T he reaso n  obviously  lies in  th e  
fa c t  th a t  the  average  a rea  o f th e  g rea t n u m b er o f fresh  an d  y o ung  leaves, de­
veloping  in M ay a n d  J u n e  a f te r  th e  ex tensive  c a te rp illa r  dam age, is ra th e r  
sm all.

From  Ju n e  till a u tu m n  th e  lea f area show ed little  v a r ia tio n  in size; th e ir  
a rea l grow th h ad  b e e n  essen tia lly  com pleted . N everth e less , in  th e  upperm ost 
s tra tu m  a sudden in crease  o f le a f  area  for b o th  species could  be no ticed  in  
O ctober. To id e n tify  th e  p rincip le  underly ing  th is  p h enom enon  fu rth e r  re ­
search  is necessary .

Leaf d eve lopm en t in Quercus cerris s ta r te d  ap p ro x im a te ly  tw o weeks 
la te r . M axim um  a rea l v a lues w ere reached  only  b y  th e  m iddle of Ju n e . In  th e  
case of sh ad e-ad ap ted  leaves a regression in  th e  a rea l g ro w th  process has se t 
in  a t  the  end of J u n e  a n d  th e  m ax im um  w as reach ed  in  J u ly , a fac t perhaps 
re la te d  to  the  second lea fin g  follow ing dam ages caused  b y  ca te rp illa rs . The le a f  
a re a  of Qu. cerris is co n sid e rab ly  sm aller th a n  th a t  o f Qu. petraea. a ch a rac ­
te r is tic  of this species.

The shoot a rea  has reach ed  its  m ax im um  in th e  m iddle o f M ay and Ju n e , 
respective ly , for b o th  tre e  species. N earing th e  en d  o f th e  veg e ta tio n  period 
a re a l regression b ecam es no ticab le . A t su m m er’s beg inn ing , th e  areal loss of 
sh ad e-ad ap ted  shoo ts assoc ia ted  w ith  c a te rp illa r dam age w as perhaps m ore 
ex ten siv e  th an  in th e  case of leaves.

Changes in  weight

Changes in d ry  w eigh t o f th e  leaves and  shoo ts in  th e  course of tim e  
show ed an en tire ly  d iffe ren t p ic tu re  th a n  a rea l m od ifica tions. D uring th e  
sp rin g  season gain in  w eig h t w as sligh ter, m ore g rad u a l. G enerally  th e  m axim um  
in b o th  light levels w as reach ed  b y  th e  re p re se n ta tiv e s  of th e  tw o different 
species by the end  o f  J u ly  an d  th e  beginning o f  A ugust. D eferm ent of lea f 
developm ent had  co n sid e rab ly  less influence on w eigh t regard less of the species.

A da  Botanica Academiac Scientiarum Hungaricac 21, 1975
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A fte r m ax im um  w eight h ad  been  reach ed , no sign ifican t change occurcd. A t 
th e  end  of th e  v eg e ta tio n  period , in  O ctober, w eight decrease has set in w hich 
can  be exp la ined  b y  th e  tra n s lo ca tio n a l processes of th e  fa ll season. D ecrease 
o f w eigh t was m ost s ign ifican t in  th e  case of th e  sh a d e -a d a p ted  shoots, in 
c o n tra s t  to  even a sligh t g ro w th  of l ig h t-a d a p te d  leaves o f Quercus petraea  
(w here also an  area l increase occurred).

The w eight o f th e  l ig h t-a d a p te d  leaves was alw ays m ore considerable 
th a n  th a t  of th e  sh ad e-ad ap ted  leaves, w ith  th e  exception  o f th e  early  sp ring  
perio d  w hen th e  d en sity  an d  shad in g  effect o f the  canopy  is less p ro m in en t. 
T he collected d a ta  re flec t th e  p a t te rn  t h a t  despite th e ir  sm aller area  th e  
accum ula tion  of organic m a tte r  is m ore in ten se  in the lig h t-a d a p te d  leaves 
a lth o u g h  th e ir  a rea  is sm aller th a n  in th e  sh ad e-ad ap ted  leaves (this can  be 
especially  expressed  in  th e  case o f Qu. cerris). Thus p h o to sy n th e tic  a c tiv ity  
decreases in  th e  low er s tra tu m  o f th e  crow n (according to  D y l is  K a r p o v — 
T z e l l n ik e r , 1966, i t  is occasionally  m erely  one te n th  of t h a t  occurring  in  th e  
lig h t level). T here can be no d o u b t, how ever, th a t  no com plete  and precise 
e x p lan a tio n  can be given w ith o u t reg a rd  to  resp ira tio n  an d  tran slo ca tio n  
“ losses” . The g rea te r average w eigh t o f lig h t-ad ap ted  leaves can be re la ted  
also w ith  th e  m ore advanced  d ev e lo p m en t o f th e  assim ila ting  tissues, o f th e  
pa lisade  p arenchym e layer, an d  th u s  of th e ir  th ickness. O ne m a y  also assum e 
th a t  excess w eight is due to  inclusions, m a in ly  of the  p resence of C a-oxalate 
c ry s ta ls . T his, how ever, is co n trad ic ted  b y  th e  analysis o f th e  m ineral co n ten t 
o f lig h t-a d a p te d  leaves w hich ind ica tes t h a t  m ore Ca is a lw ays d e tec tab le  in  
sh a d e -a d a p ted  leaves (B. P a p p , ined .).

Seasonal changes in  shoo t w eigh t show  a ten d en cy  s im ila r to  th a t  o f 
leaves. B ased  on th e  to ta l  n u m b er of leaves, th e  reco n stru c ted  to ta l  lea f and  
shoo t area, respective ly , and  th e ir  d ry  w eights per h ec ta re  are  sum m arized  
below . (The n u m b er o f leaves has been  supp lied  by  B. P a p p , for S ep tem ber 
1973; th e  au th o rs  have ca lcu la ted  area l an d  w eight d a ta  b a sed  on th e  m ean  
va lu es  ob ta in ed  in  th e  ligh t an d  shade levels also for S ep tem ber).

N um ber/hectare m2/ha kg/ha

leaf 27 897 000 67 427 6 673

Quercus petraea

shoot 4 649 500 72 044 7 929

leaf 5 481 250 8 288 795

Quercus cerris

shoot 783 000 9 198 1 126
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E xten t and effect o f  caterpillar feed ing

B ased  on w hole le a f  area  an d  th e  reco n stru c ted  a rea  o f ca te rp illa r-ea ten  
leaves on th e  shoo ts 30 shoo ts p er lig h t levels we co m p u ted  th e  p ercen tage  of 
d am age for each  sam p lin g  period  an d  fo r b o th  tree  species (see Table 2).

The d a ta  p o in t to  th e  fac t th a t  especially  in th e  case of Qu. petraea  
d am ages caused b y  ca te rp illa rs  w ere considerable (F ig . 4). F u rth e rm o re , 
c a te rp illa r  dam age re a c h e d  its  c lim ax  tw ice during  th e  v eg e ta tio n  period  in  
th e  fo rest ecosystem ; th e  f irs t c lim ax a t  th e  beg inn ing  o f M ay, the  second in  
th e  m iddle of Ju n e . D am age induced  in  th e  spring w as due chiefly to  Tortrix  
viridana  and  to  a lesser e x te n t to  H ybernia  defoliaria. M axim um  dam age in  
J u n e  w as caused b y  th e  ca te rp illa r  o f L ym an tria  d ispar  (V a r g a , perso n a l 
com m unication).

The m ax im um  is alw ays a fu n c tio n  o f w ea th er cond itions as well. The 
ca te rp illa rs  of Tortrix  v iridana  h a tch  a t th e  beginning  o f A pril, b u t dam age on

Fig. 4. E xtent o f caterpillar induced dam age of the light- and shade-adapted leaves o f  
Quercus petraea  (solid line) and Quercus cerris (dotted  line)
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a large scale coulcl be observed  on ly  a t  th e  b eg inn ing  of M ay. This sh ift w as 
due to  th e  coolish b u t  d ry  sp ring . F ie ld  su rveys in d ica ted  th a t  th e  ligh t- 
ad ap ted  leaves an d  shoo ts suffered  heav ie r dam age th a n  th e  sh ad e-ad ap ted  
leaves and shoo ts, re sp ec tiv e ly . S h ad e-ad ap ted  leaves and  shoots ex h ib ited  
a dam age peak  a t  th e  end  of J u ly , b u t th e  degree of dam age , as com pared 
w ith  the  firs t tw o m ax im a  m easured  in th e  light level, was n o ta b ly  less. The 
m ost likely  e x p la n a tio n  is th a t  y o u n g  leaves develop ing  d u rin g  th e  second 
leafing  period w ere m ore fav o u red  b y  th e  ca te rp illa rs  th a n  th e  o lder, la rger 
w ell-developed ones. F u rth e rm o re  i t  m ay  be co nnec ted  also w ith  th e  de­
s tru c tio n  w rough t b y  th e  g rad a tio n  of C alym nia  trapezina  a ro u n d  th e  end of 
o f Ju ly  and  the  beg in n in g  of A u g ust.

I f  th e  d am ag es, exp ressed  in  p ercen tag e , are com pared  for b o th  oak 
species, it  can be s ta te d  th a t  Quercus cerris suffered  considerab ly  less th a n  
Qu. petraea. The m ain  reason  is p ro b ab ly  th a t  Qu. cerris s ta r ts  to  unfold its  
foliage abou t 2 w eeks la te r , and  th is  b rie f phenological d ifference offers a 
sign ifican t p ro tec tiv e  a d v a n ta g e  for th e  T u rk ey  oak  aga in st Tortrix. H a tch ed  
b y  th is  tim e, th e  c a te rp illa rs  o f th is  species were feed ing  on th e  young leaves 
o f Qu. petraea and  m ig ra te d  to  tree s  of a n o th e r species (e.g. to  Qu. cerris) only  
in  w an t of food.

As a la s t re m a rk , a tte n tio n  m u st be called to  th e  fac t th a t  th e  au th o rs  
have p rac tica lly  no d a ta  a t  h an d  on th e  dam aging  affect, and  th e  e x te n t o f th e  
dam age w hich la rv ae  e x e rt on b uds. F o r it  is ev id en t th a t  th e  f irs t enorm ous 
dam age is caused in  th e  buds b y  th e  m inu te  ca te rp illa rs  em erg ing  from  th e  
eggs. A ccordingly, th e  re a l loss of p o te n tia l assim ila tin g  a rea  is considerab ly  
g rea te r th a n  m easu rem en ts  have in d ica ted . B earing  in  m ind  th a t  num erous 
leaves were co m ple te ly  devoured  b y  th e  ca te rp illa rs  (in som e cases even th e  
m idrib  was left in m u tila te d  cond ition), it is ju s tif ied  to  m a in ta in  th a t  th e  real 
loss for one h ec ta re  is a t  le a s t 10%  g re a te r  th a n  a c tu a lly  m easured .

C alculating th e  loss of assim ila ting  area  an d  w eigh t, respective ly , for 
one hectare  th e  m easu rem en t d a ta  are as follows:

% m2/hectare kg/hectare

Q u . p e t r a e a 30.72 26 421 2 047

Q u . c e r r i s 13.71 1 257 114

In  cognizance o f  th e  re c o n s tru c te d  areal and  w eigh t d a ta  o f th e  to ta l lea f 
n u m b er, the  above v a lu es  were ca lcu la ted  of th e  basis o f th e  respective  dam age 
percen tages (the m eans o f th e  lig h t an d  shade level m ax im a  !).

The given m 2/h a  an d  k g /ha  values and th e  p e rcen tag e  o f m ateria l loss 
( th e  e x te n t of d am age expressed  in  percen tage) w ere p ro b a b ly  10%  higher 
ow ing to  th e  reasons m en tio n ed  above (i.e., 41 and  2 4 % , respective ly ).
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