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This article presents an overview of the cowberry  distribution and the resources of its aboveground biomass in the pinc
stands of Lithuania. The possibilitics and perspective of medicinal raw material (lcaves of cowberry) preparation in the pinc
stands of Pinetum vacciniosum, Pinefum vaccinioso-mvrtillosum and Pinetum myrtillosum types arc substantiated. The collecting
of cowberry lcaves by clear cut off the aboveground biomass affects the development of cowberry Tocal population cssentially.
The largest resources and most vigorous regrowth of the cowberry aboveground biomass arc in the pinc stands of Pinefum
myrtillosum forest type. It is rcasonable to harvest cowberry leaves cvery 7 years here.
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Introduction

The current economic policy of forest management
and use aims at producing the 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, medicinal
plants, etc. The value of those resources (usually called
“non-wood forest resources’™) sometimes 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. There 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 common and could
be gathered in forests for medicinal purposes.

The cowberry (red bilberry, lingonberry) Vaccin-
ium vitis-idaea L. is a shrub plant belonging to taxo-
nomic family Ericaceae DC. This species is important
as a producer of tasty and valuable wild berries. How-
ever, cowberry is important also as a medicinal plant -
there is 8 to 19 % of arbutin (by absolutely dry leaves
mass) in its leaves. It is about 1.5 times less in compar-
ison with the amount of arbutin in the leaves of spreng
bear-berry - Arctostaphylos uva-ursi L. (Belonogova,
1979), however spreng bear-berry occurs relatively rare
in the dry and pure pine forests of Lithuania. There-

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 distributed plant of Lithua-
nian forests. The cowberry populations are located
mainly in the forests of Vacciniosa, Vaccinioso-myrtil-
losa and Myrtillosa forest types in Lithuania. The av-
erage cover of the plot unit by cowberry is found to be
5.2 % in the forests of Facciniosa type, 2.8 % in the
forests of Vaccinioso-myrtillosa type and 4.1 % in the
Mpyrtillosa 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 located in the conditions of limited illumina-
tion (high density or thick young stands), and only
about 9% of them are located under good tllumination
conditions (the stands with density 0.3-0.5), where they
produce normal yield (Daubaras, 1987).

It is mostly profitable to cut off the aboveground
biomass of cowberry in the stands aged from 30 to 70
years so and on the areas of mature forest selected for
clear cuttings. It is possible to collect cowberry medicinal
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raw material in the forest stands with density over 0.0,
where illumination is too low and cowberry does not {ruit.

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 reduces 2 to 3 times in
comparison with that in mature stands. The remaining
cowberry ramets are considerably injured mechanical-
ly. Simitar injury of the cowberry 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 the aboveground biomass even after its
complete cut off. The collecting of medicinal raw mate-
rial by clear cutting the aboveground biomass is the
most simple and perspective method.

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

Material and methods

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 Pinetum vacciniosum (P. vac.),
Pinetum vaccinioso-myrtillosum (P. vac.-myrt.) and Pi-
netum myrtillosun (P myrt.) 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 indices. The essence of differences between
the data on the experimental (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%.

Results and discussion

The total amount of the cowberry aboveground 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 are about 65 g/m? with the average
cover of about 6 % in the pine stands of Vacciniosa
forest type, 222 g/m? with the cover of 28 % - in the
pine stands of Vaccinioso-myrtillosa forest type and
317 g/m? with the cover of 25 % in the pine forests of
Muyrtillosa forest type. The amount of the aboveground
biomass was 1274 g/m?, 1030 g/m? and 1317 g/m? 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
aboveground biomass is similar in the pine stands of
Vacciniosa and Vaccinioso-myrtillosa forest types -
30% and 32% respectively, and by far larger in the pine
stands of Myrtillosa forest type - 42%. This quantity
is found to be 54% by some researchers (Bogdanova,
1975). The average reserves of the cowberry dry leaf
mass is 210 kg/ha in the pine stands of Vacciniosa
forest type, 660 kg/ha in the pine stands of Vaccinio-
so-myrtillosa forest types and 1350 kg/ha - in these of
Mpyrtillosa 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-
sum type was essentially different in the experimental
and control plots (Fig. 1). The same tendency was not-
ed also in the stands of P. vaccinioso-myrillosum and
P myrtillosum types. The differences between abso-
lute sizes of the annual length increment of shoots in
above mentioned stands were caused 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. The average annual increment of the cowbcrry
rhizome leafy shoot length (cm) in the stands of Pinetum
vacciniosum (N), Pinetum vaccinioso-myrillosum (B) and
Pinetum myrtillosum (C) forest types after clcar cut off the
aboveground biomass

increment were influenced by cut off the aboveground
biomass on 95% in the stands of P vacciniosum and
on 99% in the stands of > vaccinioso-myrtillosum and
P. myrtillosum forest types. The rhizome leafy shoot
length increment was essentially larger in the experi-
mental plots in the stands of P vacciniosum and P.
myrtillosum types 2 years after cutting, and there was
no difference between the experimental and control
plots in the stands of P. vaccinioso-myrtillosum type.
There was no essential difference between the experi-
ment and control in all forest types 3 years after cut-
ting. The increment was essentially lower in the exper-
imental plots in the stands of P. vaccinioso-myrtillo-
sum and P. myrtillosum 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 illumination conditions (Daubaras, 1987).
The first year after clear cut off (Fig. 2) the annual
fength increment of the basal shoots was essentially
lower in the experimental plot in comparison with the
control in the pine stand of P vacciniosum type. No
essential difference was observed in the stands of I
vaccinioso-myrtillosum and P myrtillosum types. The
2-nd and 3-d year after cut off the average annual length
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Figure 2. The average annual increment of the cowberry basal
shoots length (¢m) in the stands of Pinetum vacciniosun (A),
Pinctum vaccinioso-myrillosum (B) and Pinetum myrtillosum
(C) forest types after clear cut off the aboveground biomass.

increment of the basal shoots was essentially lower in
the experimental plot in comparison with the control piot
in the stands of P. vaccinioso-myrtillosum type. 3 years
after cut off there was no essential difference between
the length increment of basal shoots in the experimen-
tal and control plots in the pine stand of P. myrtillosum
type. The 4th year after cut off the length increment was
essentially lower in the experimental plot in the stand
of P myrtillosum forest type.

The size of the shoot annual increment has a very
strong influence on biomass production. Leaf compo-
nent amounts to 79% as compared with the rest of stems
in the biomass of the previous year. For old shoots this
ratio is 63% and 37% (Paal , Paal , 1981). 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 cut off it increased up to 5.5
cm in the pine stands of Vacciniosa forest type and it was
21 % less in comparison with the height in the control plots
(7.0 c¢m). The analysis has shown, that the difference be-
tween these data is essential. The average height of cow-
berry in the pine stands of Vaccinioso-myrtillosum forest
type was 6.2 cm or 24% less than in the control plot (8.2
cm). The difference between them was essential too. The
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height of ramets in the pine stands of Myrtillosa forest
type was 9.5 cm and here was no essential difference in
comparison with the control plot, where it showed 9.6 cm.
These data suggest, that the most rapid increase in the
height of the ramets is in the pine stands of Myrtillosa
forest type, and, from this point of view, the most perspec-
tive collecting of raw material should be here too.

Determination of cover percentage is the most com-
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-
ground biomass is most rapid in the stands of P. myrtil-
losum type, and slowest in the stands of P vacciniosum
type (Fig. 3). The average cover after 4 years reaches
practically the same size as before the cut off in the
stands of P. vaccinioso-myrtillosum and P. myrtillosum
types. Bandzaitiene (1997) has noted, that cover in the
stands of I vacciniosum type in 4 years reach about 75%
of previous and in the stands of P vaccinioso-myrtillo-
sum the 3d year 1s practically equal to the cover before
clear cut of the aboveground biomass.

Cover, %

Forest type

Years

Figure 3. An increase in cowberry local populations cover
in the experimental plots in the stands of Pinetum vacci-
niosum, Pinetum vaccinioso-mvrillosum. and Pinetim myrtil-
losum forest types after clear cut off (0 - cover in the
experimental plots before cut off)

The regrowth of the aboveground biomass is the
main characteristic for evaluation of the cowberry pop-
ulation after clear cut off. In the stands of P. vaccinio-
sum type the regrowth is so slow, that even 4 years after
cut off the aboveground biomass makes up only 23%
of the previous one (Fig. 4). The regrowth is faster in
the stands of P vaccinioso-myrtillosum type : biomass
weight after 4 years is found to be 54% of the previous
one. The most vigorous regrowth of the biomass was
observed in the pine stands of P. myrtillosum type. Over
4 years it constituted 87% of the pre-cut value. In ac-
cordance with the data obtained by Mironov (1986)

Rearow h 4

7 Pyt

P var-myt
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Figure 4. The regrowth of cowberry aboveground biomass
(in % from the previous) in the experimental plots in the stands
of Pinetum vacciniosum, Pinetum vaccinioso-myrillosum and
Pinetum myrtillosum, forest types after clear cut off.

after 4 years the regrowth of the aboveground biomass
in the stands of P vaccinioso-myrtillosum and P. myr-
tillosum 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-
ground biomass on the 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 that
nefore clear cut of the aboveground biomass in the pine
stands of P. vacciniosum, P. vaccinioso-myrtillosum
and P myrtillosum types, respectively.

The height of ramets and cover percentage are the
two characteristics of cowberry populations that indicate
possible resources of dry Jeaves best. It must be noted,
that the amount 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. vacciniosum and P. vaccinioso-myrtillosum types
were calculated and displayed in Table 1.

Conclusions

1. The largest resources of cowberry aboveground
biomass are in the pine stands of Pinetum myrillosum
forest type.

2. The collecting of medicinal raw material (Ileaves
of cowberry ) by cutting off the whole aboveground bi-
omass affects the development of cowberry local pop-
ulations essentially, especially via the growth energy
of rhizome leafy shoots and basal shoots.
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3. The most vigorous regrowth of the aboveground
biomass was observed in the pine stands of Pinetum
myrillosum forest type - after 4 years it comprised 87%
of the pre-cut value.

4. The clear cut of the aboveground biomass
should be done in the pine stands of Pinetum myrillo-
sum forest type every 7 years with the guaranty to
preserve natural resources of cowberry.
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LPYCHUKA (VACCINIUM VITIS-IDAEA L.) - HEPCHEKTHBBI HCITIOJIb30BAHUA
HAJ3EMHOI BUOMACCHI U1 COXPAHEHUE EE PECYPCOB

IR THE COWBERRY /."/: THE PERSPECTIVE OF

P. Jlaybapac
Pesrone

B crarthe onwcano pacripoctparierie GpyciiKi 1 3anacon eé mamsenmioft Gromacent B stecax Jintsu. OSocronbmatoTes
BOIMOXKHOCTH W IICPCHEKTHRIIOCTH 3aTOTOBOK JICKAPCTBCHHOIO CLIPLA - JHCTheR Opyctivky (Folium vidis-idaea) B cocnioBhIx
apenoctogx nanbonee  paclipocTpAliCiLIX THITOB - cocugkax Opycnpanmix, Opycrmimo-ucpinanmx v wepuugnnix. W3
PCIYILTATOB OIBITA 10 JATOTOBKE JICKAPCTBCHITONO CHIPLA NIYTCM CPC3alus BCCil Hau3eMioil HHoMacchl RHSCHUIIOCH, YTO Ha
BCIIUHITY TOOHYIIOTO TIPHPOCTA KOPICBHIINGIX H Oa3aIbHKIX N0OCTOR 3aT0TORKa mimseT cywectseitno. HanGomre 3amac
BrroMacchl GpYCHIKH U HaHGoee HITEICHRIOE BOCCTAHOMICTIME 3apocsicii HPOHCXOMHT B COCHAKAX YEPIHHUIIBIX, I71e 3aTOTOBKY
JACKAPCTRCIHONO CHPBA HENCCOOOPASIO TIPOROANTEL HE MAuIC CM OJiTH pas 8 7 JieT.

Knmouernie cona: 6pycmu(a, 3anac, BOCCTAOBIICHIC, TayieMiias 6”()MﬂCCﬂ, criowiiasg Cpe3ka, NEKapCcTBReEHItoe Chipne,
3aroTonKa.
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