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Tliis articlc prcsclits all ovcrvicw of tllc cowbcrry dislribution and thc rcsourccs of  its abovcground biomass in thc pinc 
s ta~ ids  of Izitliuania. Tlic possibilities atitl pcrspcclivc of  mcdicilial raw tiiatcrial (Ic;lvcs of co\vhcrry) prcparalioli in t l ~ c  piric 
stands of Pinelrrni i~oc.c~irrinsrrrrr. I'irrc~rrm r~oc.c~irrio.ro-nrj~1'1illo.rrr171 and Pinrtrrtrr rrr,~~r./illorrrrrr typcs arc st~bstantialcd. Thc collcctirig 
of cowhcrry lcavcs by clcar cut ofT tlic abovcground bioniass affccts tlic dcvclop~ncnt of cowhcrry local populatiotl csscntially. 
Tlic largcst rcsoilrccs slid niost vigorous rcgrowth of thc cowbcrry abovcgroutitl biotnass arc in thc pinc starids of firre/rr171 
m!~r.lillo.rrrrrr forcst typc. I t  is rcasonablc to harvcst cowbcrry lcavcs cvcry 7 ycars hcrc. 
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The current econoniic policy of forest management 
and use aims at protlucing tlie largest profit from forest 
areas and at protecting their resources. It means use 
and protection not only of wood resources, but also all 
possible resources - mushrooms, berries, ~nedicinal 
plants, etc. The value of those resources (usually called 
L'tion-~vood forest resources") sonieti~nes may have con- 
siderable influence on the economic value of forest plots. 

The forest medicinal plants make up an important 
part of non-wood forest resources. I'liere are over 100 
species of medicinal plants represented in the forests 
of Lithuania (Butkus et al., 1987). Some of them are rare 
and protected by the law, others are colnmon and could 
be gathered in forests for medicinal purposes. 

The cowberry (red bilberry, lingonberry) I'ncciri- 
ium vitis-idnea L. is a shrub plant belonging to taxo- 
nomic family E~.icncene DC. Tliis species is important 
as a producer of tasty and valuable wild berries. Ifow- 
ever, cowberry is important also as a medicinal plant - 
there is 8 to 19 O/o of arbutin (by absolutely dry leaves 
mass) in its leaves. I t  is about 1.5 times less i n  compar- 
ison with tlie amount of arbutin in the leaves of spreng 
bear-berry - Ai.cto.stnphj~los rrrw-rtr,si L. (Belonogova, 
1979), however spreng bear-berry occurs relatively rare 
in tlie dry and pure pine forests of Lithuania. Tlierc- 

fore it could be successfully changed by the cowber- 
ry. The leaves of  cowberry and bear-berry are being 
used in homeopathic as well as in folk medicine. The 
demand of cowberry leaves for medicinal purposes is 
estimated to 5.8 tons in 1993 with annual gathering only 
1.8 tons (Budriuniene, 1994). 

Cowberry is a widely tlistributed plant of Litliua- 
nian forests. The cowberry populations are located 
mainly in the forests of Vncciiliosn, Vncciitioso-m.yi.til- 
lo.rn and Myi.tillosa forest types in Lithuania. The av- 
erage cover of the plot unit by cowberry is found to be 
5.2 % in the forests of Vncciiiiosa type, 2.8 % in the 
forests of Vnccinioso-itzj~i~fillo.va type and 4.1 O/o in the 
Mj!r.tillosn type (Karazija. 1977). The pine forests make 
up a major part of these forest types, so  the majority of 
the cowberry local populations are in pine forests too. 

The analysis of distribution of cowberry local pop- 
ulations has shown, that the main part of them (about 
91%) are locilted in tlie conditions of l in~ited illumina- 
tion (high density or thick young stands), and only 
about 9% of thein are located under good illumination 
conditions (the stands with density 0.3-0.5), where they 
produce normal yield (Daubaras, 1987). 

It is tnostly profitable to cut off the ahovegrooncl 
biornass of cowberry in tlie stands aged from 30 to 70 
years so and on the areas of mature forest selected for 
clear cuttings. I t  is possible to collect cowberry medicinal 
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raw material in the forest stands with density over 0.6, 
where illumination is too low and cowberry does not fruit. 

Expedience of cowberry local populations use for 
leaves collecting in the mature pine stands selected for 
logging was determined by the fact, that logging works 
affect grass cover of forest very drastically. The cow- 
berry cover on cut forest areas retluces 2 to 3 tirnes in 
colnparisori with that in mature stands. The remaining 
cowberry ramets are considerably injured mcchanical- 
ly. Similar injury of tlie cowherry populations is noted 
in other countries too (Kardell , 1980). 

Propagation by rhizomes is the main type of cow- 
berry propagation. It makes a possibility of fast re- 
growth of tlie aboveground biomass even after its 
complete cut off. The collecting of medicinal raw mate- 
rial by clear cutting the aboveground biolnnss is the 
most simple and perspective method. 

The ob.jective of this researcll was to find out the 
medicinal raw material collecting system for cowberry 
taking into account the preservation of their natural 
resources. 

Material and metllods 

The results presented in this work are obtained 
with the aid of data analysis of the observations in the 
permanent and temporal research plots. These plots 
were located in the pine stands of South-eastern Lithua- 
nia. The plots with cowberry local population clear cut 
off experiment as well as the control plots were located 
in the pine forests of Pinetlrni vnccirtiosr~nt (I? vnc.), 
Pinetrrrli ~ ~ n c c i r ~ i o . v o - n i ~ ~ ~ ~ t i l l o . ~ ~ ~ ~ ~  (P. ~~ac.-nzyr.t.) and Pi- 
netitrri m!~r~tillosrrn~ (/? nl!lr.t.) forest types. The experi- 
mental and control plots were located in the same tax- 
onomic and environmental conditions (the stands aged 
65-70 years, density - 0.67-0.74). The areas of research 
plots were 4 sq. meters with 4 replicas for every type 
of above mentioned pine stands. 

The whole aboveground biomass in all investigat- 
ed plots was cut completely the first year of investiga- 
tion. The research was conducted for 4 years after cut 
off. The following indices were recorded for character- 
ization of cowberry local population regrowth intensi- 
ty: an increase in cover percentage (%), the height of 
ramets, the annual length increment of rhizome leafy 
shoots and basal shoots (cm), the average weight of 
the 100 air-dried leaves, mass of the regrown leaves and 
the whole aboveground biomass (g). 

The correlation and regressive analyses were ap- 
plied for evaluation of the relationship between the 

different intlices. The essence of differences between 
the data on the experi~nent:il (clear cut areas) and con- 
trol plots was evaluated in above mentioned pine stands 
of different forest types. The acceptable level of relia- 
bility was not less than 95%. 

The total amount of the cowberry abovegrorlnd bi- 
omass in the stands of different forest types depends 
on the occurrence of this species in the herbage cov- 
ering, cover density (magnitude) as well as on soil fer- 
tility. 

The average reserves of the fresh cowberry above- 
ground biomass aie about 65 g/m2 with the average 
cover of about 6 % in the pine stands of J/nccinio.vcr 
forest type, 222 glm' with the cover of 28 ?4 - in the 
pine stands of J%cciriioso-myr.tiIlo.rn forest type and 
3 17 g/m2 with the cover of 25 O/o in the pine forests of 
M,vr.tillosa forest type. The amount of the aboveground 
biolliass was 1274 g/m2, 1030 g/m2 and 13 17 g/m2 in the 
above mentioned forest types respectively after the 
recalculation of cover percentage up to 100% was made. 
The weight percentage of dry leaves in the whole 
abovegrountl biolnass is similar in the pine stands of 
Vnccirlioscz and I/rrccinioso-rllj.r.tillosa forest types - 
30% and 32% respectively, and by far larger in the pine 
stands of M!v.tillosn forest type - 42%. This quantity 
is found to be 54% by some researchers (Rogdanova, 
1975). The average reserves of the cowberry dry leaf 
mass is 210 kg/ha in the pine stands of Vncciriiosa 
forest type, 660 kg/ha in the pine stands of J/nccir~io- 
so-niyrtillosn forest types and 1350 kglha - in these of 
Mvrtilloso forest type. 

The two kinds of shoots indicate the regrowth and 
spreading energy of the cowberry ramets after clear cut 
off the aboveground biomass. The new shrubs are 
formed of the rhizome leafy shoots. It has been found, 
that the annual length increment of the rhizome leafy 
shoots is different in the pine stands of different for- 
est type. The first year after cut off the increment of 
rhizome leafy shoots in the pine stand of P vaccinio- 
sir171 type was essentially different in the experimental 
and control plots (Fig. 1). The same tendency was not- 
ed also in the stands of P. v n c c i r i i o . ~ o - ~ ~ i y ~ i l o ~ v ~ ~ m  and 
I? 171yr.tillo.vrrnz types. The differences between abso- 
lute sizes of the annual length increment of shoots in 
above mentioned stands were carlsed by soil fertility. 
However, the analysis of variance had shown, that the 
first year changes in the rhizome leafy shoot length 
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Figure 1. Tlie average annual  increment of the cowbcrry Fignre 2. The avcragc annua l  incrc~nent of the cowbcrry basal 
rhizome leafy slioot length (em) in the stands of Pirre/rrnr shoots length (cln) in the stands of Pirrctlrrrr \*occ.irlioslrr~r (A). 
~~occ~irrio,srrnr (A).  Pirretrrrrr r~occirrioso-n~~~r~illo.r~rr (€3) and Pirrctcrrrr \*c~ccir~io,c.o-n~~r~illo.c.rrnr ( R )  anti Pir?c/rrrrl rr!)~r.ti/losrirrr 
Pirrctrrrrr rrr~~r/illo.~rtn~ (C) forest types after clear cut off tlie (C) forcst types after clcar cut off the aboveground hiorliass. 
aboveground biomass 

increment were influenced by cut off the aboveground 
biomass on 95% in the stands of I! ~!ncciiiiosirni and 
on 99% in the stands of 1'. vncci~~ioso-i~~~~~illo.~z~~~i and 
I! iii~~r~tilloszrni forest types. The rhizome leafy slioot 
lengtli increment was essentially larger in the experi- 
~iiental plots in the stands of I? vacciiiiosrrm and P. 
~n!~r.tillosiriii types 2 years after cutting, and tliere was 
no difference between tlie experimental and control 
plots in the stands of I? 1-ncciiiio.~o-nijjrtillosr~ri type. 
There was no essential difference between the experi- 
ment and control in a11 forest types 3 years after cut- 
ting. Tlie increment was essentially lower in the exper- 
imental plots in the stands of P. vocci~iio.~o-i~i!~~il(o- 
sirin and P. ni!~i.tillosiri~z types 4 years after cut off ex- 
periment. 

The growth of the basal shoots represents the ram- 
et forming energy. It depends on the age of ramets and 
especially on i l l~~niination conditions (Daubaras, 1987). 
The first year after clear cut off (Fig. 2) the annual 
length increment of the basal shoots was essentially 
lower in the experimental plot in comparison with the 
control in the pine stand of I? vncciiiio.~i~m type. No 
essential difference was observed in the stands of I? 
voc.ciiiio.ro-~iij~rtillowi and P ni~~r. t i l losi~it~ types. The 
2-nd and 3-d year after cut off the average annr~al length 

increment of the basal shoots was essentially lower in 
the experiniental plot in comparison with the control plot 
in the stands of 1'. vncciiiioso-inyr.tillo.r~rii~ type. 3 years 
after cut off there was no essential difference between 
the length increnient of basal shoots in tlie experimen- 
tal and control plots in the pine stand of I? i71j~i./illosum 
type. The 4th year after cut off tlie length increment was 
essentially lower in the experimental plot in the stand 
of P. ~n~lr.tillosiritz forest type. 

The size of the shoot annual increment has a very 
strong influence on biomass production. Leaf compo- 
nent atnorlnts to 79% as compared with tlie rest of stems 
in the biomass of the previous year. For old shoots this 
ratio is 63% and 37% (Paal , Paal , 198 I). A decrease in 
the annual shoot length increment can considerably 
reduce regrowth intensity. 

Observations of height growth of cowberry ramets 
had shown that 2 years after c t ~ t  off i t  increased up to 5.5 
cm in the pine stands of I/nccinioso forest type and it was 
21 % less in coniparison with the height in the control plots 
(7.0 cni). The analysis I~as  shown, that the difference he- 
tween these data is essential. The average height of cow- 
berry in the pine stands of I/crcc,iiiioro-n~.tillr,slrni forest 
type was 6.2 cm or 24% less than i n  the control plot (8.2 
cm). 'The diffcrcnce between them was essential too. The 
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height of ramets in the pine stancls of A/ll:r.tilloso forest 
type was 9.5 cm and here was no esseritial difference i n  1 

cnmparison with the control plot, where i t  showed 9.6 cm. 
These data suggest, that tlie most rapid increase in tlie 

* 
height of the ramets is in the pine stands of Mj~r~/illo.rn ?= 

I 

forest type, and, from this point of view, tlie most perspec- e 
2 

tive collecting of raw material should be here too. 
Determination of cover percentage is the most corn- 

mon way to evaluate the perspective of cowberry local 
populations for collecting medicinal raw material. An 
increase in cowberry cover after clear cut off the above- 4 

ground biomass is most rapid in the stands of I? rn~v./i[- Figllrc 4. I'he regrowth of cowberry abovcgroll~ld biomass 
lo.~iini type, and slowest in the stands of vncciniosum ( i n  % from the previous) in thc cxpcrimental plots in  the stands 
type ( ~ ; i ~ ,  3). rrlle average cover after 4 years of Pir~e/riiri ~~nc,cinios~irri, Pirrctr~ur ~~ncc i r r io~o-rr~~r~i l lo .~r ,~r~  and 

Pirrelurrr nr!~r.tillusr~rii.forest types after clcar cut off. practically the same size as before the cut off in tlie 
stands of I? 11oc.cinioso-nij~~~tillo~~ri~ii and P nij~r./illosirrri 
types. Bandzaitiene (1997) has noted. that cover in the 
stands of P ~~occiriiosuni type in 4 years reach about 75% 
of previous and in tlie stands of I? vncciriio.ro-nlj~rtillo- 
szrm the 3d year is practically equal to the cover before 
clear cut of the aboveground biomass. 

Forest type 

Y e a s  

Figure 3. An increase in cowberry local populations cover 
in  thc experimental plots in the stands of Pirr~tltrrr ~ w c c i -  
riio.c.rrrii, Piiretrtrri ~~occ.irrioso-rr~~~r.illo~rr~~rr. and Pirrctrrm r i r ~ ~ r . t i 1 -  
losrrrrr forest types after clear cut off (0 - covcr i n  the 
cxpcrimc~ital plots bcfore cut off) 

after 4 years the regrowth of the aboveground biomass 
in the stands of I? i7occinio.c.o-rnj~r~tillos~inz and I? 111j.r.- 

t i l losu~~l  types constitutes 84%. Pihlik (1993) has not- 
ed, that complete regrowth of cowberry after clear cut 
of the aboveground biomass is in 5-6 years. 

A negative influence of clear cut of  the above- 
v,roond biomass on tlie weight of leaves was observed 
in all the types of pine stands during the first year of 
the investigation. The weight of  100 air-dried leaves 
was 44%, 13% and 22% less in comparison with tliat 
pefore clear cut of the aboveground biomass in the pine 
stands of P ~~ncciniosunt,  I? ~~acciriioso-riij~rtill(~.rtirir 
~ n d  I? nlj)r.tillos~rni types, respectively. 

The Iieiglit of ralnets and cover percentage are the 
two characteristics of cowberry populations tliat indicate 
possible resources of dry leaves best. It must be noted, 
illat the a~nount  of the aboveground biomass is deter- 
mined by cover percentage at 62% and influence of the 
ramets height is considerably less (only about 2%). 'The 
resources of air-dried cowberry leaves depending on the 
average cover and height of shrubs in the forest stands 
of P. vncciniosrrm and P i ~ n c c i ~ i i ~ . ~ o - n ? ~ ~ ~ t i l l o ~ ~ ~ ~ ~ ~  types 

The regrowth of the aboveground biomass is tlie were calculated and displayed in Table 1. 
main characteristic for evalu;~tion of tlie cowberry pop- 
ulation after clear cut off. In the stands of P vaccinia- Conclr~sions 
srrrli type the regrowtli is so slow, tliat even 4 years after 
cut off the ahoveground biomass makes up only 23% 1. The largest resources of cowberry aboveground 
of the previous one (Fig. 4). The regrowth is faster in bio~nass are in the pine stands of Pirietzr~iz n i~~r~i l los~rm 
tlie stands of I? vnccinio.ro-ni~~r.tillo.rr~rii type : biomass forest type. 
weight after 4 years is found to be 54% of the previous 2. I'he collecting of meclicinal raw material (leaves 
one. The most vigoroi~s regrowth of tlie biomass was of cowberry ) by cutting off the whole aboveground hi- 
observetl in the pine stands of P ni~~rtillo.errm type. Over omass affects the develop~nent of cowberry local pop- 
4 years i t  constituted 87% of the pre-cut value. In ac- ulations essentially, especially via the growth energy 
cordance with the data obtained by Mironov (1986) of rhizome leafy shoots and basal shoots. 



-THE COWBERRY / /: THE PERSPECTIVE OF UTILIZATION OF THE /.../ BIOMASS / . / I R.  DAUBARASU 

3.  T h e  m o s t  v i g o r o u s  r e g r o w t h  of t h e  a b o v e g r o u n d  

biomass was o b s e r v e d  in  t h e  p i n e  s t a n d s  of I'inefrtnz 

myiillosum f o r e s t  t y p e  - a f t e r  4 y e a r s  i t  c o m p r i s e d  87% 
of t h e  pre-cut value. 

4. The clear c u t  of t h e  a b o v e g r o u n d  b i o n i a s s  

s h o u l d  be done in the pine s t a n d s  of Pirietlrnz ni!lrillo- 
srrnz f o r e s t  t y p e  e v e r y  7 years w i t h  t h e  g u a r a n t y  to 
p r e s e r v e  n a t u r a l  r e s o u r c e s  of c o w b e r r y .  
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GPYCHMKA (VACCINIUM VITIS-IIMEA I,.) - IIEPCIIEKTMRbI MCIIOJIb30BAHl4H 
H A A ~ E M H O ~ ~  EHOMACChI M COXPAHEHME EE PECYPCOB 

B c~ai-r,e orrncarro pacr~pocrp;r~rcr~rre G ~ Y C I I I ~ K U  r i  3arrilcon ee rr:~~uearrroii 6lrohfaccr~r n Jrecax Jlnrnr.~. O~ocrronr,maro~cn 
I303hIOXHOCTII I1 IlCPCllCKTllnllOCTb 3a10rOnOK ~CK~pCTnC1111010 CblPhR - JIIiCThCR ~ P Y C I I U K M  ( f i ) / i l l l n  \'idis-fdflefl) n COcIlOnbrX 
npcnocroRx rr;1ri6o~ree pacrrpoclparrcrrrrr,rx rrrrron - cocrmrtax Gpycrrri~irrr,~~, Gpycrrrr~rrro-~cprr1i~1r11,rx u ~reprructrrhrx. M3 
pe3YJTlrT:ITOR Olll,lTa 110 3;IIOTOnKe IICK~PCT~CIITTOIO ClJPlrR I1)TChf CpC3alrrlR RCCG ~ l i ~ ~ ? C h f l l ~ ~  6rro~acc1,r RI,IRCIIUJlOCh. 'IT0 TTa 
ncnrrrrrrrry ronrrcrrroro rrprrpocra Koprrcnriurrrr,rx 11 6a~ia~r1,rrr.rx noGcron sal-oion~a n.1luRe-r cytuccrnerrrro. Har16o~rrrrrre 3anacr~ 
Firio~raccr~r 6pycrrrr~rr rr rr;lrr6onec rrrrTcrrcrrnrroe noccrarronncrrrrc sapocncii rlpoucxonur n cocrrRKax creprruvrrr,rx, me 3aroron~y 
~ C K ~ ~ C T ~ C I I I I O I Y )  C ~ I ~ L R  11e~rccoo~p;13110 rrpononriir, Ire vaurc trcM o~(rrrr pa3 n 7 JTCT. 

Knlo-renh~e cnonn: 6py~ll~lKa. 3arr;rc, noccrarronncrrrrc, rrarr3ehrrr;ln Guo~acca, cnJrourrraR cpcxa ,  neKapcrnerrrroe cr,rpr,c, 
3alUTOnKa. 


