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Sorhirs ur~cripuritr L. is most widcly sprcad in all tlic Baltic Statcs. Although tlic voluriic of  its titnbcr is small and, 
tliouglit to bc o f  low valuc, tlic sccds arc niostly likcd by inscctovorous birds. Yicld takcn froni onc  trcc makcs up 348 
kcal. Th i s  causcs tlic rolc of tllis spccics  playcd in forcst phytosrunitary. 

111 countries adjacclit to Lithuania, spolitallcous dcndroflora colitaitl rarcr swcct-fruit spccics ,  with birds consuming 
not only sccds, but also tlicir pulp. A calorific valuc of bird food (scctls and pulp) of  onc Sot.blrs i~~rcr i~ rc t l iu  (Elirli.) Pcrs. 
trcc spontancous by growing in Estonia, Latvia atid Poland is 6 .3  titiics higllcr than that of  Sur.hrrs nirctipuricr. In  tliis 
aspcct tlic followitig spccics arc wort11 attention: Surbris h!~britlo L. (spolltancous it1 Latvia) and Sorhlrs trria (L.) Crantz 
(spontancous in Poland). 

Acid sandy  soi ls  of  sout l icr t~ exposition a rc  inappropriatc  for SurDris plarltations and bird fccding plots, and tlic 
gravcl-rich soils with nuincrous cockcllafcrs arc disastrous for moulitain ash. 

K e y  words: Mountain ash autochtlioncs, spolitancous, introduccd spccics ,  pliytosanitary 

Introduction 

The basic goal of  this paper was to analyse the 
distribution of Sorbiis L. genus species in the Baltic 
States and on the basis of some aspects make an eval- 
uation of their influence on forest communities. As the 
most widely spread species in our region S. azrcupar- 
ia frequently grows as a small admixture in the stands 
of other tree species. Moreover, the volume of its timber 

0 s  small and it seerns problematic to collect it and use 
rationally. 

We have made an attempt to study the role of side 
products of  this tree. S. aucuparia fruits, similarly to 
sunflower seeds and non-salted flitch pieces are con- 
sidered to be the best food for birds (Juronis, SnieS- 
kiene 1998). Their role grew significantly in  recent 
years, since due to draining of land, harvest of  cran- 
berry, and red bilberry dramatically decreased. More- 
over, it is most actual to plant S. nucztparia (in open 
glades, 3-5 trees in a plot) hoping that they will give 
a harvest and birds will sow continuous undergrowth 
in the central and south-western pinewoods of Lithua- 
nia. It has been found that the worst ecological situ- 
ation is south of the line ~aieikiai-Siauliai-~edainiai- 
Kaunas-Jonava-Elektrenai-Vilnius-Ignaln (Kairiiikitis, 
OzolinCius, Skuodiene, et al. 1997), where pure pine- 
woods are regularly devastated by pest invasions. 

S. auczrparia seeds or fruit of sweet-fruit species 
are consumed by insectivorous birds: Dendrocopos 
leucotos Bechst., Dendrocopos ri~ajor L., Dryocopus 
martiits L., Dlyocopirs major L., Mztsicapa hypoluca 
Pall.,  Mzrsicapa striata Pall., Pyrrhula pyrrhlrla L., 
Pyrrrs ater L., Pyr~rs cristatiis L., Pj~rtrs coerulezrs L., 
Pyrrrs nrajor L., Pyrus yalzrstris L. ,  Tur-dus plrilome- 
10s Brechm., Turdus y ilaris L., Tzlrdlrs viscivorus L. 
A titmouse is said to eat 20 g of  insects per day - 
equal to its own weight (KairiLikStis, DaraSkeviEius, 
Jakas et al. 1979), so  a family of  titmice can protect 
about 20 trees from pests (Juronis, SnieSkiene 1998). 
The undergrowth of the Sorbus trees would improve 
the podzol soils considerably. 

Although Sorbus auctrparia is best adapted to 
the environment conditions, the question is, whether 
it would be expedient to plant advective species, when 
often it is difficult to cultivate S ,  otrczrparia. 

Materials and methods 

The goal of  this work was to generalize the in- 
vestigations carried out by Estonian and Latvian den- 
drologists and supplement them with the data from 
Poland and Finland, as well as select the species grow- 
ing spontaneously in the neighbouring countries and 
cultivated successfully in Lithuania. Having in mind 
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that growing up of  trees of introduced species in the 
forests was not successful and that the number of  
those opposing such an idea in Lithuania is high, we 
did not confine ourselves to proving good growth of 
spontaneous plants in other regions of  Lithuania. 
parks and settlements. It was observed that birds con- 
sume only seeds of  S. azrcllyaria, and we tried to 
evaluate the nutritive value of two species: S. aucrlpnr.- 
in and S. inter.nledia and one sort S. 'Alaya Krupnaya' 
for birds. The analyses conducted at the AnykSEil( 0- 
rlas Co. laboratory, as well as the data presented by 
other authors (Grigas 1986, Purs 1999) and our own 
investigation results were put into three Tables. 

We have also made an attempt to reveal the rea- 
sons for bad growth of  S. azrcrrpar.ia plantations es- 
tablished 13-20 years ago. We have chosen three plan- 
tations with some poor trees growing there, which are 
lower than 0.5 In. 

Table I .  The data of planting S. artclrparia according to 
Projcct of the plots which were invcstigatcd 

15 hlwk $11 
forcslur's dinri~I 
Slrrr~ Nlliw~al 
I'wk of Strcw (I?! 
the nnd'lrakri - 
Aukcadvnri< 
I <se\lcr's dislrici 
~lllhe lonlnris 
(Into hrrmcr the 
aralrlc l and  of 
cc~llcr.lire Inm, 

Area 
h3 

11.5 

6.3 

We had to find answers to a question, why ab- 
normal differentiation of upward growth of trees takes 
place in the same plots and under similar growth con- 
ditions. In order to find out the reason, we determined 
incline of the relie,f soil pH, measured height of all the 
trees in all three plots. 

Having noticed a great number of leaf-eating cock- 
chafers we dug pits, 1 square metre wide, for the stud- 
ies of cockchafer larvae. By applying the forest sani- 
tary methods (approved by Lithuanian Forestry Min- 
istry, Forest Research Institute and Forestry Scientif- 
ic Society, 1963), we have determined age and number 
of the larvae. The age was determined according to 
the width of  their heads: the heads of one-year-old 
larvae were up to 2.5 mm wide, two-year 4.0-6.4 mm, 
and three-year 6.5 mm; and their permissible number 
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in a horizontal direction at the depth of 20-23 cm. No 
farther deepening of  this root was observed. 

Ycnr c ~ f  
pl~nliog 

1081 

I'JXI 

Table 2. The data on Melolo~rtl~a rlzelolo~~tha L.  sample pit 
number in  thc plots 

"Ikrrale" 
I orr.lcr'<diuria 
ollhr. Imlvaris 
hy Ill< grawl pit 
of Suricisilkcs 

Sorbus genus in the Baltic States 

Mil 

Sandy 

l r l f l ~  

hlltw 
qsody 
land 

The SorOlrs L. genus comprises 85 species and 
over 100 si~bspecies varieties, forms and sorts. There 
are 18 species in Europe (Flora Europaea 1968), 13 of 
which are more common (Elliku, Taaln 2001). Five spe- 
cies and one sort are naturally distributed in the Bal- 
tic States (The flora of the Baltic Countries 1996; 
Cinovskis 2001). 

Earlier in Latvia S. I-upicola was described as S. 
aria (L.) Crantz. (Maurins 1973) since both species are 
similar. 

One sort S. aucuparia 'Edulis'  is naturalized on 
Saa re~na  Island. About 45 taxa of  spontaneous and 
introduced of  Sorbus genus taxa are found in differ- 
ent  parts of Estonia. The best collection o f  Sorbris 
genus is located in the Tallinn Botanical garden (25 
species) and at Polli (18 sorts) in the Institute of  Hor- 
ticulture of Agricultural University of  Estonia (Elliku, 
T a n m  200 1 ; Paivel 1996, PGrs 1999). 

11.5 

Table 3. Spontaneous taxa of Sorhlr.r genus in thc nativc flora 
of Baltic States 

I Spccics, sort I Estonia I ln tvia  1 Lithuania 1 

IJislance rn 

1966 

Nunnlrr 
c r l  1rcc.i 
F, 
l llr 

27MI 

27nI 

Ikluccn 
nw.i 

3.11 

3.11 

I'c1I:1I 
n u 8 1 l l ~ r  111 

I,rc\ i l l  
pl:ml:ilion 

ll'nl 

175111 

In ruw 

1.2 

1.2 

Siuldy 
g r a $ ~ l  

Sorbla nrrc~rpnrin L 
Sorhrrs nircrrpnrin L. 'Edulis' 
Sorbiis Irybridn L. 
Sorhirs i~~tcnr~edin fEhrh.\ IJcrs. 

++ - widcsprcad i n  thc wholc tcrritory of thc  country  
+ - distributcd rarcly 011 thc islands of tllc Baltic Sca and in 
tlic south and soutli wcstcrn coastal rcgions 
* - distributcd vcry rarcly i n  naturc, only  in  onc island or only 
i n  onc point of tlic wcstcrn part  of c o u ~ ~ t r y  at thc coast of 
tllc Baltic Sca 

Sorblrs rirpicola (Synlc.) Hcdl I * 

is indicated in the afforestation norms. " - naturalized on onc island of thc Baltic Sca. 

In all plantations, except for the second plot's area 
of 1.6 ha, we have dug out saplings 0.5-0.6 In high and Genus Sorbus in Estonia are introduced from the 
found out that their fine roots had been gnawed by following areas: Europe, the Caucasus, Asia Minor and 
cockchafer larvae, while the main root had been bent North Africa - 13, East Asia and Siberia - 18, Central 

1.11 

++ 

+ 
* 
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1.2 

++ 
* 
+ 

Sorbirs teodorii Liljcfors 

++ 

* 

27RI 111)0 
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Asia - 1, North America - 2 taxa, hybrids and sorts - 
1 1  (Elliku, Tamm 2001). 

The biggest collection in all the three Baltic Statcs 
of World and Latvian national significance developed 
in the Arboretum of the National Botanic garden at 
Salaspils. The collection contains 120 taxa Mountain 
Ash, Rowan and its relatives.1 in 1984 the new apo~nict  
species of  Soi.bus teodorii Liljefors and notomorpli 
ones were found by specialists of Dendroflora labo- 
ratory of the National Botanical Garden between Vent- 
spils and Mazirbe (Cinovskis 2001). This species is a 
result of spontaneous hybridization in Latvia (at first 
i t  was described as a natural hybrid in the Gotlarid 
island). This shrub was 80 years old and 3 In high 
(Cinovskis 1986). The big collection Sorbus genus 
species (72 taxa) is in Kalsnava arboretum of the For- 
est Experi~nental  Station (in Jaunkalsnava, Kalsnava 
parish of Madona district) (KaSkure, Smaukstelis 2001). 
The best collection of sorts is located in the Experi- 
mental station of Horticulture of Latvia at Pure ( A p y ~ s e  
1996). The aim of the arrangement of the collection of 
plants in Kalsnava arboretum is in the future, to pro- 
vide the basis (greatest number of  seeds, cuttings, 
grafts) of propagation material for plant growing, green- 
ery and forestry purposes (KaSkure, Slnaukstelis 2001). 
In Latvia, S. internzedia and S. /r)~brida are rare; they 
are brought to its western Kurzerne region from Scan- 
dinavia, especially Gotland Island, and grow up to 6- 
10 In high (Buivids 1988). 

The most common in all three countries is moun- 
tain ash (S .  aticuparia L.) which grows as a tree mainly 
10-17 m high in open spaces of forests on rich, f i~ l ly  
drained soils of moderate moisture. In the undergrowth 
of shadowy broadeaved, coniferous or mixed tree as- 
sociations it grows as a shrub. These biggest trces 
were described: at Toolse (Laane-Viru) two trees of 20,s 
nl high, at Raekiila (Laane-Viru) - 18,O n~ (in Estonia) 
(Elliku, Tamm 200 1). 

S. aucupai.ia is very widespread in Latvia too. 
The dimensions of biggest trees are up to 17 m high, 
50 cm in diameter of  stem and 4-5 m in perimeter of 
crown (Cinovskis 1986, 2001). From 1972 in Latvia, 
monumental trees have been investigated and Didz- 
koki database created with all tlie data acculnulated 
on assortment o f  Sorbus genera species and sorts, 
their habjtats and tree measurements. Estonians have 
published the List of  Taxa Genus Sorbus L. (Elliku, 
Tamni, 200 1). 

In Lithuania only park and private collections are 
studied, whereas inventory in the agrarian and urban 
landscapes has not started yet. Therefore, we have no 
summarized database, and our appendix given at the 
end of  the paper contains only the list of Sorbus ge- 
nus species and sorts collected by the author of  tlie 
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paper at the Vilnius University Botanical Garden (Ap- 
pendix 1). 

Moreover, the resources of autochthonous vege- 
tation are investigated in Lithuania.  S.  aircupai.ia 
plants growing in the stands of lower than 0.6 maturi- 
ty are considered to be riiost productive; while those 
growing in denser and higher than 0.6 maturity stands 
make up a reserve. Growing outside the forests, on the 
river banks and forest outskirts, S. auctiparia crowns 
cover Inore than 20 percent of the area and are attrib- 
uted to tlie yield category 1, while those covering 
smaller than 20 percent areas, least 1 hectare, belong 
to tlie category 2. Usable resources of S. alrctiparia 
fruits are thought to make up 80 percent of  their bio- 
logical resources, and each year 75 percent of the yield 
are allowed to be harvested (Ministry of tlie Environ- 
ment of Lithuania, 2000). 

S. inter.nledia, S. lrybrida and S. aria species in 
Lithuania are successfully grown in greeneries, while 
other introduced species are cultivated only in the 
botanical gardens, arboreta and private dendrologic 
collections. The biggest S. intei.iitedia of 13 m high 
and 40 cm in diameter of stem is at the Beriotas den- 
dropark (in the Paneveiys district). 

In Poland five Sor.bus genus species grow spon- 
taneously, but in contrast to Estonia and Latvia, Polish 
forests  contain,  al though scarce ,  both species:  S. 
niicliparia and S.  tornzirlnlis L. Crantz.  (Seneta,  
Dolatowski 1997). 

Mountain ash is one of the most colnnion trees 
in Finland. They have very wide distribution, but usu- 
ally grow singly or  in clumps. Forest research in the 
Aulanko forest park focuses on the seed crops of S. 
auclrpciria and other species. This particular stand 
originated through natural seeding and has been main- 
tained as a Mountain ash plot by repeated removals 
of competing faster - growing species arid holdovers. 
At its best S. alrcupar.ia reaches the  height of  15 
metres. The largest trees in this stand are 10 metres 
tall, and the volume is 43m3/ha (Saarnio, Oksanen, 
Heiralno 1990). 

Results 

Calculations of fruit nutritional and calorific val- 
ues for three Sor.bus taxa are given in Tables 4-6. 

Table 4 shows that seed oil consumed by birds 
in a I000 batch of 'Alaya Krupnaya' and S. internle- 
dia fruits exceeded that in S. aucliparia, 2 and 3 times, 
respectively. Moreover, the amount of  starch and car- 
bohydrates was 2.3 and 3.7 times higher, respectively. 
However, we did not take them into account, since 
these substances are not digested by birds and re- 
moved fro111 their body unchanged. 
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Table 4. Nutritive valuc of the Mountain ash, sort 'Alaya Table 6. Calorific ratc of the frui t  pulp and sccds of Moun- 
Krupnaya' and Swcdish Whitcbeam sccds uscd by birds tain ash, sort 'Alaya Krnpnaya' and Swcdish Whitcbcam 

27.4 
27.3 
I0.Z 17.5 

I'crccnl (11 sccd oil in sccds 
11.75 11.711 1.13 

I'crccnl ol'slarch and nlllcr carlwhvdratc\ (in 

Ar,cra$c weigh1 n lo~ l c  Iruil (in p o l  grrcn nl;t\s) 
' l i? la l  \rciyl!l <>I l l N K l  lruils (in golgrccn m;!s\) 
Avcragc rlumhcr oisccds in tac lruil 
I'crucnl oilllc quanlily 01 sccd~ in lllc lolal rn:trs 

11.4 
4111 

2.5 (2-.3) 
2.7 

Uuanl i fy  o f s l ~ g a r  ill 1000 fruils (in E) - 
O u a ~ ~ l i t y  o f  sugar ill I k g  fruils (it1 g) 
Quanlily o r  seed o i l  i n  11100 rruils (in g) 
U u ; ~ ~ ~ r i l y  o fsccd o i l  in I k g  r r ~ ~ i l s  (ill g) 
Itacc o f  sugnr calorific (in k c a b )  
l lale ofscctl  o i l  calorific (in kcalig) 
ll;~re o f  sugar c;~lorilic ill 1 k g  f r ~ ~ i l s  (in 

Table 5. Nutritive valuc of the fruit pulp of the Mountain 
ash, sort 'Alaya Krupnaya' and Swcdish Whitcbcam 

kcnl) 
Rnlc o f  seed o i l  calorific in I k g  fruils 
(ill kw l )  
'Tolal q l~ant i ly  o f  k w l  in I kg [roils (or 
feed for birds) 
C ' ropz l~nc i l y  o f  1 Irce (in kg) - 
l'olal q l~ml i i ry  o fkca l  in I rrcc (offcecl 
for l I i r ! l~ \  

Krup~ay< "'b.hrl1.) I'r.r\. 

3.64 
9.10 
0.35 
0.87 
3.00 
10.0 

35.49 

I K rupnaya '  I 
Avc ragc  w c i g l ~ t  o f  1000  f ru i t s  1 4 0 0  1 1300 1 9 8 0  

1.30 
13110 

2.5 (L) --- 
2. I 

8.7 

8.7 

40.0 
348.0 

Sorbus 
altcrrnaria 

( in  g o f  green mass) 
Quan t i t y  o f  1000  f ru i t s  p u l p  i n  1 37.3 1 97.9 I 95,s 

11.9X 
')SO 

l,5 (1.2) 
4.2 

K r u y ~ a y n '  
15.05 
12.60 
0.70 
0.54 
3.')0 
10.0 

49.49 

. . 
% o f  g r i c r ~  mass) 
l ' o t a l  we igh t  o f  1 0 0 0  f ru i t s  I 389.2 1 1272.7 1 938.8 

1 1.27 
1 1.50 
1.33 
1.36 
3.90 
10.0 

44.85 

5.4 

54.80 

40.0 
2 1 0 5 ,  

Sorbrrs 
' A l ava  

13.0 

58.45 

40.0 
2334.0 

Sorbus 
inter-111edin 

1000 f ru i ts  ( i n  g) 
Percent o f  sugar  i n  rhc p u l p  o f  1 5.4 1 8.3 1 6,94 

- 
p u l p  ( in  g o f g r e c n  mass) 
I'erccnt o f  d r y  ma t te r  o f  p u l p  
T o t a l  we ig l i t  o f  d r y  ma t te r  o f  

1 1.27 

Mg % o f  C v i t a m i n  i n  t l ie  p u l p  
niass 

0.06 0.05 

Table shows that in the pulp of  1000 fruits, con- 
tents of sugar in S. 'Alaya Krupnaya' and S. internle- 
dia respectively are 4,4 and 3 , l  times higher than in 
S. aucuparia, but they contain less vitamin C (0,53- 
0,6). However, birds do not eat S. azrcuparia pulp, and 
from S. 'Alaya Krupnaya' and S. inter~lzedia they get 
additionally sugar, vitamin C and other vitamins. 

Table 6 shows the results of calculations about 
the quantity of matter assimilated by birds its calorif- 
ic value per 1 kg of fruit fro111 one tree yield. We can 
see that bird food calorific value of S. 'Alaya Krup- 
naya' and S. intermedia fruits was 6,3 and 6,7 times 
higher than that of S. arrcrrpai.ia. 

The spontaneous and introduced Sorhlrs species 
blossoln and give fruit not every year. In Vilnius Uni- 
versity Botanical Garden, Latvian National Botanical 
Garden and Belarussian Research Institute for Fruit 
Growing, the Mountain ash gave good yield in 1998 
and 2000, but it was absolute failure in 1999 and 2001. 

17.3 
67,33 

The data of  investigations carried out in three S. 
nrrczrpnria plots in the Trakai National Park and Trakai 
forest enterprise are given in the tables 7 and 8. 

Table 7. A4eloloilthn ~ i l e lo lo~r l l~a  L. registration data 

15.1 
192,18 

17.3 
162,4 1 

, . 

I (0.5 ha) 

I onc lrcc nulrilion arc;$ ?.75 nl' ' I 
2 (0.6 ha) / Fcrulld 0 1 1  :tvcr:!gc unillm' 1 It).? 1 1.5 I 3.11 I I 

2 (I,(> his) 

Found ,m avcr;lgc, unillm' 
I'crnlar\il~lc rl;(nd:trd IU~III~II' 

F~rulld unils taller rccalculnitu~ per 

We can see extraordinarily highly differentiated 
heights of  the contenlporaneous mountain-ash and 
uneven distribution according to height groups. 

An exceptionally large ni~rnber of cockchafer lar- 
vae in the experimental plots are seen in Table 8, wherc 
the observation data are summarized. If the age of 
larvae of  any age exceeds the permissible one, the 
methodology applied recomtnends to avoid using such 
areas for afforestation. The larvae numbers exceeding 
the pern~issible level were found in the following plots: 
No. 1 contained 104.2% and 125% of one- and three- 
year-old larvae, plot No. 2 (in 0.6 ha area) - 162.3% 
and 150% one- and three-year-old larvae, and plot No. 
3 contained 3 12.5 one-year-old, 116.7% two-year-old, 
and 350% of three-year-old larvae. Only a 1.6 ha part 
of plot No. 2 contained larvae not exceeding the per- 
nlissible level, if the larvae were taken according to 
separate age groups; but taken together the number 

one lrcc nulrilirm arc* 5.6 m' 
Found On HVCrilgc u1>il~171' 
I'ermis~il,lc \I:tnd;trd unilln~' 
I n i l  I r c c ~ l c l ~ l i ~  r 

? (11.5 ha) 
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12.5 
IZ.0 
70.11 

'J.0 
12.0 

7 

tlnc lrcc ~ lu l r i l i ~~n  area 7.2 nl' 
Fotlnd on avrrepc 11niUn1' 
l'crmi~sil>lc sl;!odijrd t~nilim: 
Rwnd urlils ;tlivr rr.calcul:~li~n Ixr  
one lrcc nu l r i l i ,~~~ area 5.l) n ~ '  

old 
4.0 
1.0 
L2.4 

rdd 
2.5 
2.11 
14.11 

2.25 
Ill 

8.44 

25.11 
X 

147.5 

1,25 ---- 
?,I1 
8.44 

3.5 
3 

20.05 

3.5 
I 

20.h5 

2 

11.8 
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Table 8. Inventory data o f  S. oztctrl~ario plantations f 
Number  of trees 

of larvae was dangerous for planting a forest. Since 
the trees were planted in the sample plots rarely, more- 
over, later tlie plantations got even more rare, the 
number of larvae present in a nutritive area of one tree 
would be ruinous for some mountain ash trees. Espe- 
cially bad forecast is for the year 2003, when tlie one- 
year-old larvae will be three years old. 

To assess the impact of cockcliafers and other 

No o f  
study 
pIo1 

1 
2. 

3 

unfavourable factors on mountain ash growth we have 
formed Table 8 and Figures 1-4. 

................. 
4 

Menn .3.372 m 
Standard devialion .... 1.464 m 

...................... Nmbw d trees valid 887 

Note: There a r c  32 birchcs o f  3-12 ni high in the f i r s t  plot. 

Area 
ha 

0,s 
4.1 

I 

0.6 

0.5 

Figure 1 .  A histo- 
gram o f  trec height. 
Expcrimcntal plot I 
(0.5 ha, 887 trccs) 

0 0.5 1.0 1.5 2 0  2 5  3 0  3.5 4 0  4.5 5.0 5.5 6 0  

Tree he$ht. melre 

Rcljef. 
incl~nc 

plaln 
Dcslruciton 

SW 7" 

S. SIT 8 

S 5 , 5  

N m  ber of trees 

A 
.................. n Mean 4 105 m 

............... 
Slandard devialion.0.935 m 
Valid 4267 
95% conf. limits lor mean 

p l l  of 
soil 

6.5 
throudi 

6.7 

7.0 

6.2 

I 

400 Mean . . . . . . . .  0 887 m 

I Standard dewallon 0 235 m 
883 

30q 95% conf lbmlts for mean Figure 3. A his- 

N u ~ n l r r  
oflrccs 
tn area 

-887 
pasturage - -  

4207 
-- ~ 

833 

848 
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Rather impressive data on advantages of sweet- 
fruit Sorbus species and sorts against S. aucuparia 
in bird feeding enables us to recommend avoiding 
cultivation of stands of advent species. However, we 
think that in the cases of pure contemporary conifer- 
ous stands with observed defoliation and related in- 
vasion of harniful beetles or in the case of such dan- 
ger in open areas, it is expedient to arrange small 3-9 
feeding places for birds, where not only S. azrclrpar- 
ia, but also its sweet-fruit sorts and some other spe- 
cies, e.g., S. inlevmedia., S.  hybrida, S. aria and S. 
rupicola grow. 

In sand, gravel-rich and infertile sandy loam soils 
it is expedient to add humic (compost) soil. So, we 
would form a seed basis for insectivorous birds to feed 
and "sow" in the forest glades. We have observed that 
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We managed to define the reasons for slow growth 

in S. aucupnria plantations as follows: 
Mass distribution of cockchafers - their larvae 

especially like slnall roots of S. atrcrrpar.ia near the soil 
surface, as it was seen for the specimens dug out by 
us. Undoubtedly it was the main reason for failure to 
raise a plantation. Figures 1-4 show that although the 
trees are of the same age, they can be grouped accord- 
ing to their height into two groups. In plots Nos. 1 
and 3 the trees of different height grow mixed, while 
plot No. 2 contains trees from 0.2 to 1 .8 nl and from 
1.5 to 7.0 m high, which have been grown in different 
parts of the plot, therefore, separate histogranis are 
presented. The permissible standard of rhizosphere 
infection by cockchafer larvae was slightly exceeded, 
but the histograms show tliat the trees up to 2.5 nl high 
are mostly danlaged by larvae, while these higher than 
3 nl are less susceptible (a sudden increase in their 
number). In plot No. 2, that was least infected, there 
are no trees lower than 1.5 In, and the trees are dis- 
tributed nearly in a regular way. In a 0.6 ha part of  this 
plot the number of  cockchafer larvae was especially 
large, but the number of mountain ash trees higher than 
1 nl is small, nloreover, with increasing (to 1.8 111) height 
their number gradually decreases. Plot No. 3 contains 
the largest numbers of larvae, the histogra~li of tree 
heights is similar to that described above, but the most 
abundant group consists of trees 0.2-0.6 m higli, while 
the number of trees 0.8-1.7 m high is small. 

Drying of  the soil surface and its warming on 
south and south-east exposition slopes (plot 2) and 
plains with birch admixture (plot 1). Birch root system 
lies also near the surface; therefore it evaporates large 
amounts of water (Bauer, Weinitschke, 1967). We have 
also noticed that S. azrcrrparia leaves in winter cruni- 
ble and decay in a year (at the highest rate among the 
trees); therefore the plantations are absolutely witli- 
out a dead litter that could cover the soil surface and 
protect it from drying. As for S. atrcupa~.ia, it is a tree 
of upper mountain belt watered with cold snow-melt 
water. Hence, S. a~ rcupar i a  on the sites observed by 
us always grew better than other species on the north- 
exposed slopes, which are cooler and moister (Apynse, 
1996). 

However it shoilld be taken into account that very 
poor low, bird-spread specimens giving no fruits are 
very important for improvetnent of the soil, especially 
in pinewoods. 

Plant protection experts have placed emphasis on 
the role of insectivorous birds in fighting against cock- 
chafers. They indicate birds: goatsuc (Lanius crista-  
ttis L.), ker (Caprinlulglrs europrreus L.), starling (Stur- 
nus vulgaris L.), hoope (Upupa epops L.), roller (Cora- 
c i a s  garrullrs  L.), which peck these large beetles 

(Ivanauskas, Navasaitis, Skuodis 1971), and affirln tliat 
a fanlily of starlings feeding their nestlings consumes 
up to  8 thousand cockchafers (Juronis,  Snieskiene 
1998). 

1. Five autochthonous species of  S. genera are 
detected in the Baltic region, however only one spe- 
cics - S. nrrcupar.in - is distributed in the forests of 
all three Baltic States. Seeds of its fruits are very use- 
ful for bird nutrition (348 kcal a tree), while its leaves 
improve the soil (decay in a year) and neutralize ac- 
ids (pH = 8 in leaves' sap). 

2. For feeding of  insectivorous birds sweet-fruit 
species and sorts are even more important than S. 
aucrrpal~ia. It is r e c o ~ n n ~ e n d e d  for bird feeding in the 
forest glades to try cultivation of S. inter.nle~l'ia (cal- 
orific value of 1 tree for bird feeding is 2195,6 kcal), 
S. hybrid0 (spontaneous in Estonia and Latvia), and/ 
or S. a r i a  (spontaneously spread in Poland). 

3. Main failure to form plantations of S. arrcupar- 
i a .  is caused by high density of  cockchafers.  The  
greatest damage is caused by cockchafer larvae exceed- 
ing the permissible standard for young trees, of which 
in 13-20 years no one grew higher than 1.7 ni (part No. 
2 in a plot No. 2, and plot No. 3) and one third of trees 
did not reach 2.7 m height when the number of  larvae 
was close to the permissible standard (plot No. 1). 

4.  Since the mountain ash trees give fruits not 
every year the bird feeding clearings should be plant- 
ed with saplings of  other fruit-tree and shrub species. 

I would like to thar?k MI: Arltarrns Ter.vydis, Dep- 
zrty dir-ector of Trxkai forest  erzterpl'ise, a n d  Miss Jrr- 
vgita Macirrnaite, Aclnlirlisfr~afoi of Bofai~iccrl garcler~ 
of Vil~lilis Ur~ivei~sit,~, M'IIO have pariicipateri irt tlris 
r.eserrrch. 
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TAKCOHLI POAA S O R B U S  L. B CTPAHAX EAJITHkI kI HEKOTOPLIE 
PE3YJIbTATbI FIX HCCJIEflOBAHHR B JIllTBE 

B pcrrIorre Frvr~rrrr orrucarrr,r 5 anroxTorrrrr,lx nrlnon pona Sorbrts L. B nli.rne paclrpocTparlcr1 TOJILKO OLIPIII nun - 
Sorbus altcctparia L. C e ~ c r ~ a  c r o  S I ~ J ~ O K O ~  HnJlsroTcn ucrrrroii n r luo i i  (348 kcal c nepcna) win IITUU rroenaroulux spenrrblx 
HaCeKOMbIX, a JIPICTbR XLIP;lKlCP113YIOTCR IlOqRy YJlYqalOLUllhf (pa3Jlal.alo~c5l D TC~CllMl4 r 0 n a )  11 e~ KklCJlOT11OCTb 
rter1~panrr3r~pyrour1h1 ( r ~ x  coKa p1-l - 8) neiicinnehj. 

C n ~ ~ o r m o n r r b r x  c o p o n  M nrrnon: S. iilleru1cdia (Ehrh.) Pers. S. hybrids L., and S. aria (L.) Crantz. IITIIULI KJIIOIOT I I ~  

TOJILKO CChlCIIB, 110 1.1 XIIIIXOTI~ R ~ J I O K O R ,  I I O J I Y ' I ~  C 001101.0 S. iirlcriiredirr ucpcna 2195,6 kcal. 
H a  r r c ~ o ~ o p r ~ r x  n i ra r l~au~rnx  n T ~ ~ K ~ ~ ~ c K o M  Haurror~rurr,rrohl n a p ~ c  11 D TpaKai icK0~ nccxo3c (ypcnrru) Sorb~rs nrtcu/>arin 

L. paCTCT IIJIOXO, M GOJI~UI;LII qaCTL 15-20 JlCTlleM BO3paCTe IlaXO~UTCR Ira rpallrf I T ~ ~ C J I ~ I .  O ~ l l ~ n l l b l C  l lp~ ' i~1IlLl  I leyI~qtl l~lX 
K ~ J I L T ~ ~ :  c y x m  13 I I ~ I T J ~ O ~ O ~ O U I I ~  noqna, ~ C ~ C ~ M C ~ I I O ~  nr,lcr,rxallr1c ~ ~ ~ I J I R I I O ~ ~  I IODC~XI IOCTM D O-rKocax Opr~eIrT~iponallrrrfi rla 
lor u loronoCToK u n panlrMIrax B c r r e m a ~ r t ~ ~ r x  c Gepesoii Irncajrurcrrunx. Oco6c11rro r~61l~eJIb110 nc8c~nye.r  rra pn6u11y ~ a t i c ~ ~ ~ i i  
XyK, K O T O ~ I > I ~ ~  OXOTllO IlOCJIaCT llOnCpXlIOCTllLlC TOtIbKIlC KOplIM M TIPUROLIHT JlepCnO JI0 110JlIIO~O 1lCToLUeHFln ~lPl60 nr6e~lrr .  

~JIloWrtble aorta: pnGnrra, anToxTotr, cnorr~arrrrr~rfi, r i r r~ponyuupo~a~rrr , r i i  nrrn, + r ~ ~ o c a t r ~ ~ ~ a p r r n .  


