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ABSTRACT

Ljubenova, M. 1. (1994). Above-ground energy reserves and annual accumulation of energy in shrub
and herb layers in ass. Quereus frainetto+Quercus cerris - Fastuca heterophylla+Poa nemoralis in the
Vakarel mountains. Ekol.Zast.Zivot.Sred., Vol.2., No.l, Skopje.

The above ground phytomass energy reserves of the shrub layer ammounts to 3,154 « 10 ® KJ « ha"* with
an increase of 1,63-10° KJ -ha"' down the slope, 71,46% of them being concentrated in the seedling
phytomass. The herb layer reserves are 15,342 « 10 ® KJ « ha"* (down the slope they increase with 0,38 « 10° KJ
-ha"l); the contribution of grass species being 71,46 %, of mixo-herbosa -20,31 %, of sedges - 4,21 %, of le-
gumes species - 4,09 %. The annual accumulation of energy in shrub and herb layers are 34,95 % and 73,46%
of their reserves.

Key words: energy reserves, annual accumulation, shrub layer, herb layer
U3BOJ

JbybenoBa, M. 1. (1994). Pe3epBu Ha eHepruja Ha Haa3eMHaTa (UTOMaca U rOJMIIHA aKyMyJaluja Ha
SHeprujara Bo KaToT Ha IPMYIIKUTE U 3eJIjeCTUTE pacTeHuja Bo ace. Quercus frainetto+Quercus cerris - Fes-
tuca heterophylla+Poa nemoralis Bo Bakapenckute mianunu. Exon. 3amr. )Kusot. Cpen. ,Tom 2.. bp.1, Ckorn-
je-

PesepBuTte Ha eHeprja Ha Haa3eMHaTa (pUTOMaca BO KaTOT Ha TPMYIIKHATE TOCTUTHYBAaar A0 3,184 m 10
KJ « ha" co sroyiemyBame o 1,63 ¢ 10° KJ « ha"! ua noronema nHKIMHAIM]a. 71,46% of pe3epBUTe ce KOHIICH-
TpupaHu BO puTomMacaTa Ha 7aOOBHOT MOAPACTOK. Pe3epBuTe BO KaTOT Ha 3€NjeCTUTE pacTeHHja W3HECyBaaT
15.342 « 10° KJ » ha"! (co 3ronemyBarbe Ha HHKIHHAIH]aTa THe ce TokadyBaat 3a0,38 ¢ 10° KJ « ha" ); rpavumente
ydecTByBaat co 71,46%, npyrute TpeBectr Buaosu co 20,31%, numeparenre - 4,21%, 1eryMHHO3HUTE BHIOBH

- 4,09%. I'oguirHaTa akyMyJialidja Ha €HEpruja BO KaTOT Ha TPMYIIKUTE M 3€J[jeCTUTE pacTeHHja H3HEeCyBa
34,95% u 73,46% o1 HUBHUTE pPE3epPBU.

Knyunu 360poBu: pe3epBr Ha eHepruja, TOJUIITHA aKyMyJiallija, KaT Ha TPMYIIKH, KaT Ha 3eJjeCTH pac-
TEHH]a.

INTRODUCTION

When evaluating the functioning of forest cling of matter. That is why a number of authors
ecosystems the greatest attention is given to the treat this subject with due attention when studying
tree layer. Although the contribution of the lower the reserves and the annual energy accumulation
layers to the build up of phytomass and energy (bonpes et al, 1984; Benues et al, 1987; JIk30enosa
reserves is weak, they are important for the cy- 1991 and Jix)6enoBa u bonnes 1991).
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OBJECT AND METHODS

The present paper is the result of an overall
study of the structure, reserves and the primary
production of the ass. Quercus frainetto+Quercus
cerris - Festuca heterophylla +Poa nemoralis
which is the most wide spread in the Vakarel moun-
tains (about 30 km south-east of Sofia). The study is
carried out in two plots situated on a slope inclined
at 12-14 °, facing south and south-west, at 950 m
a.s.l. The soil is planasol (JIx36enosa 1991,
JIk36enoBa u bonzeB 1991). A detailed description
of the environmental conditions, vegetation and the
methods applied are given in the references, cited
above.

The study was carried out in 3 years course in
two plots, each with an area of 0,25 ha, situated
lower (plot 1) and higher (plot 2) on a slope.

The total phytomass of the herb layer species
is calculated according to Xpammosa (1975); and of
the shrub layer species - according to Pemesos et al.
(1963) (using samples for each species - above
ground branching of first order being taken as a
sample).

The fractions of the phytomass caloriphic
value were determined by burning out of absolutely
dry samples in Gallencamp CBB 01t)L calorimeter.

A guantitative evaluation of the energy reser-
ves accumulated in the phytomass of shrub and herb
layer was made.

RESULTS

The energy equwalent of the seedling in the
shrub layer is 19,1 KJ » g*. The energy supplied by
seedling leaves of Quercus frainetto Ten., Quercus
cerris L. and Quercus dalechampii L. is lower than
the energy of the leaves of the same species pertain-
ing to the tree layer. For instance Quercus cerris L.
leaves give off the highest calorific value
(21,84 KJ « g™) for tree and 19,67 for shrub layer,
Quercus dalechampii L. Ieaves come next (20,34
KJ e+ g and 19,22 KJ « g respectively )1folowed by
Quercus frainetto Ten. (19,66 KJ-g" and 17,51
KJ m g") Seedling leaves of beech have energy
equivalent amounting to 19,98 KJ« g™,

The energy of seedling branches (17,58 KJ

g is Iower than that for the tree Iayer (perennial -
20 70 KJ-g"; annual 21,34 KJ-g"* and it ap-
proaches that obtained for trunk wood and tree bark
18,24 KJ» g™ and 17,99 KJ m g respectively).

The average canrles for the brushwood bran-
ches are 19, 89 KJ-g", and for brushwood leaves -
19,63 KJ-g"*L. Jumper leaves and branches give off
the highest calorific value (20,15 and 20,53 KJ « g"*
respectively), approachlng those for the tree
layer spemes (20,61 KJ-g" for leaves and 21,09
KJ-g"! for branches).

The average caloricity of above ground herb
species phytomass is 18,61 KJ-g" (Tab 1).The
phytomass of legumes speues glves off the
highest caloricity - 19,23 KJ g 1" followed by
mixo- herbosa (18,60 KJ-g"h), grass speC|es
(18,36 KJ » ") and the sedges (18,01 KJ » ™).

The bellowground phytomass (JI1<36eHOBa
1991) gives off less caloricity (15,4 KJ-g"* on the
average). For the bellowground phytomass the
agrobiological group sequence is the same.
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The calorific value of above ground herb spe;
cies phytomass are in the range from 12,5 KJ « g
{Symphytumtuberosum L.) to 22,106 KJ-g"
{Teucrium chamaedrus L.) - Tab. 1.

The energy equivalent of sprouts is 17,90
KJ-g".

The dry phytomass gives off 18,42 KJ-g"
for the shrub layer and 16,33 KJ-g** for the herb
layer on the average. The legumes species
phytomass provides the hlghest caloricity followed
by sedlges (17,53 KJ-g™), mixo- herbosa (16,19
KJ g% and grass species 16,14 KJ « g'™).

The values obtained for the phytomass calori-
city of the species are higher than those reported by
other authors (Huros et al. 1982) and close to those
orKosna(1973).

The average energy reserves of the shrub
layer (Tab. 2) are 3,184 10 © KJ « ha!, with an |n-
crease |n plot I and a decrease in plot 11 of 1,63 « 10°
Kg-ha"!. The greater part of the energy is con-
centrated in seedling phytomass - 77,29% and the
energy accumulated in the branches (55,09%)
prevails. Only 22,70% of shrub layer energy re-
serves are concentrated in brushwood
phytomass, the graeter part of which are con-
centrated in the branches phytomass -13 %. The
energy accumulated in dry phytomass is insignifi-
cant.

The annual accumulation is 1,11 £0,38 « 10°
kg « ha"! and 80,85 % is assimilated by the seedling.
In both groups (seedling and sprouts) leaves phy-
tomass annualy accumulates greater amount of en-
ergy than branch phytomass but it does not build up
great reserves because the leaves fall out every year:

Ekol.Za$t.Zvot.Sred., 2,1, p.p. 29 - 35 (1994)
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for seedling-63,58% and sprouts-16,19%. Thean-
nual energy accumulation is 34,95% of the energy
reserves in the layer.

Through the litter-fall 0,89+0,3 m 10°KJ « ha'
fall in the litter layer which, on the average, repre-
sent 27,86% of the reserves and 79,70% of the an-
nual energy accumulation.

The total energy reserves in the above ground
phytomass of the herb layer are 15,340, 3 I0°KJe
ha". They vary weakly in the coenoses and are
9,7 « 10° K J « ha lower than the below ground re-
serves. Annualy 11,27 m 10° KJ-ha" are accumula-
ted or 73,46% of the above ground energy reserves
in the herb layer.

The energy reserves of the herb species are
11,202+0,3 « 1(T KJ -ha", which increase at plots
situated on the lower part of the slope. The reserves
of the grass species are the E)greatest and here enter
the dominants - 8,002 « 10° KJ-ha"* or this repre-
sents 71,46 % of the layer reserves. The contnbu-
tion of each species is 1,143-10° KJ-ha"* on the
average. The sedges group has relatively great
reserves too - 0,473+ 10° KJ- ha" or 4, 21 %; each
species containing 0,118-10° KJ- ha" on the
average. The group of legumes species, although
comprising more species (7) compared to the sedges
group (4) has smaller energy reserves: 0,459 m 10°
KJ ha™' or 4,09% -.0,066-10° KJ-ha™* for each
species on the average. The mixo-herbosa energy
reserves are 20,31 % of the Iayer energy reserves,
each species gives off 0,060 « 10° KJ « ha™, because
this group has the greatest number of species - 38.

The species giving the greatest contribution
to the herb layer energy reserves are as follows:
Festuca heterophylla Lam. Poa nemoralis L., Cala-
magrostis arundinacea (L.) Roth., (Tab. 1).

The energy reserves in the phytomass of tree
and shrub sprouts are only 0,071 ¢ 10 KJ ha™* for the
coenoses on the average.

The basic part of the total energy reserves of
the herb layer (Tab. 3) are accumulated in the phy-
tomass of the first three energy clases, i.e. 18 spe-
cies or 32,14% of the available species build up
92,68% of the layer energy reserves. It is interest-
ing to note that the species in these classes form
95,66% of the herb layer.

The energy reserves in the dry above ground
phytomass of the herb layer are about 4,072 m 10° KJ
*ha"!, the contribution of dry phytomass of the
grass species being the greatest (70,64 %), followed
by sedges (17,49%), mixo-herbosa (10,11 %) and
that of the legumes species is the lowest (1,76%).
Keeping in mind that the mixo-herbosa group is the
biggest one (38 species), the contribution of these
specres is rather weak (each one with 0O, 011 10° KJ
*ha"!), legumes grasses - 0,009-10° KJ-ha™
sedges-0, 178 10 ° KJ-ha"! and grass specres -
0,41 MO® KJ-ha"

The energy reserves of the dry above ground
phytomass calculated for each species are greatest
for Festuca heterophylla Lam (1512 m 10 KJ « ha),
Poa nemoralis L.(0,791 « 10° KJ ha'™), Carex cary-
ohpyllea La Tourr. (0,587 » 10° KJ « ha™), Calama—
grostrsarumdrnacea (L.) Roth. (0319¢ 10° KJ-
ha"!), Stellariaholosteal: (O, 163\@ KI- ha't),
DactylisglomerataL. (0, 151 10°KJ-ha™*, Luzula
luzuloides Lam. (0,075 » 10° KJ « ha™) and lower in
other species. The energy reserves of the cited 7
species amount to 88,39% of the total energy reser-
ves ia the dry phytomass of the layer.

CONCLUSION

The energy equrvalent of Ieaves of the brush-
wood (19,63 and 19,89-10° KJ ha! respectlvely)
and of the seedling (19,106 m 10° KJ » ha! and 17,58
. 10 KJ- ha"l? is lower then that of tree Iayer (21,61
«10° KJ « ha' and 21,09 « 111° K Je ha™). The leaves
of Quercus cerris give off the higtest4; anrIC|ty
(21,84 » 10° KJ « ha"'for the tree sad 19,67 « 1Q° KJ
« ha" for the shrab layer.

The average caloricityof the- above ground
phytomass of the herb species (18,61 ¢ 10° KJ-ha)
is higher then that determlned for the below ground
phytomass (15,40 « 10° KJ m ha?) and that of sedges -
the lowest (18,01 » 10° KJ-ha"?).

The energy obtained per gram of absolutely
dry phytomass corresponds to great extent to that
reported by Toomunr (1977).

Exoa.3awr.JKusor.Cpen,, 2, 1, crp. 29 - 35 (1994)

The average above ground energy reserves in
the shrub layer are 3,147- 10° KJ ha .The greater
part of it (77,29%) is concentrated in seedling phy-
tomass. The annual energy accumulation is 34,95%
of the layer energy reserves. 27,86% of the reserves
and 79,70% of the energy annualy accumulated in
the layer enter the litter layer through the litter-fall.

The average above ground energy reserves in
the herb of grass species is 71,46%, of mixo-herbo-
sa - 20,31 %, of sedges - 4,21 and of legumes species
- 4,09% of the total energy accumulated in the abo-
ve ground phytomass of herb species.

The species, taking part with 1 and over 1 %
in herb layer number of species build up 81,63 % of
herb layer energy reserves.
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Tab.1. Energetic characterization (KJ *g', absolutely dry substance) of the aboveground phytomass of the herb species. Average
aboveground reserves in the grass layer (10 KJ » ha"') Ta6. 1. EHepreTcka kapaktepuctuka (KJ « g abconyTHo cyBa
MaTepwuja) Ha Haa3emHaTa puToMaca Ha BUAOBUTE Of, 3enjec1'uo1'
KaT M HUBHU NPOCeYHYN eHepreTcku pesepsu (10° KJ -ha"?)

.. N accor.to : N accar. to
SPECIES KJ-g' - parcip. (%)}age e oo particip. (%)-age
BHUA - 9 Ncnopeaysec- 10 KJ'ha % N cnopea yvec-
TROTO (%) TBOTC (%)
1 2 3 4 5 A
GRASS SPECIES - TPAMMHEM 128,533 _ _ 8,003 71,45 i
Poa nemonalis L. ' 21088 0 . 1,22 11,00 2
Poa angustifolia \.. . 15,539 ' 51 .. 0118 1,05 18
Fostuca hetorophyila Lam. 20,850 1 5,167 46,13 1
Dactylis glomerata L. 19,678 ' 21 - 0,501 447 4
Calamagrostis anundinacea (L.)Roth, 17.024 _ 43 0,924 8,25 3
Brachipodium pinnatum (L.)P . 20,147 18 0.060 0,54 - 28
Melica unifiora Retz. o 142n 53 . 0,001 0,01 53
1 SEDGES - UWTEPAUEN 72,008 ’ 0,473 4,22
Luzula luzuloides (Lam.)Dandy 18,117 38 0,195 1,74 0 .
Luzula forstedi (Sm,)D.C, 18,276 34 0,025 022 . . 3. -
Carox muricata L. ' 18,431 33 0,120 S 118 18
Carex cariophyllea Latourr ~ - 17,179 41 0,124 S L I [
LEGUMES SPEC.-NEFYMUHO3M 134,630 " D458 4,09
Lathyrus faxiflorus {Dest)OKuntze, = 18,586 . 30 0,041 0,37 26
Lathyrus vemus (L)Bemh.’ © 18,820 29 0,084 084 5. .20
Lathyrus niger (L.}Bernh, 19,678 22 0,069 062 2
Viia cassubica L. " 20,541 18 0,017 0,15 35
Trifotiurn medium L. 20,771 < 0,080 071 21
Trifolium alpastre L. . ‘19,085 Tz ©o0001 .00 - 4
Chanmspu#umsagm (L)Grissb. 7979 . 42 0,156 ..1,39 SR SN
MIXO-HERBOSA - MELI.IAHH SENJECTH . 706798 e 2,268 20,25 o
Campanuia persicifolia L T 14,368 52 0,003 003 . 48 }
Campanula sparsa Friv. 16,840 44 0,035 031" ey T
Cardamine butbifera (L.)Grantz. 17,259 40 0,001 0,01 ‘52
Ciynopodium vuigare L. 19,599 24 0,167 1,49 12
CruGiata glabra (L.)Ehrend. 15,928 50 0,263 235. . . 8
Crocus flavus Waesten. 18,585 a1 0,010 0,09 42
Euphbibia cypanissias L. 21,863 3 0.005 0,04 a8
Fragaria moshata Duchense 20,248 17 0132 . 1,38 14
Galium apparine L. - 16,241 49 0,123 1,10 17
“Galiurn syivaticum L, - 21,620 S. . ... .003. 027 . | 28
Geum urbanom L. 20,850 12 AL 100 19
Geranium sanguineum L. 20,302 . 16 .. - 9,001 001 54
Hieraghum hoppeanun Shuft, : 21,708 . 4 - 0,009 008 - 43
Hiaracium racemosum V.K. - 22,022 2 0,048 0,43 25
Hieracium murorum L. | 19,088 ar 0,028 0,25 29
Hieracium pavichii Hauft. . 18,858 28 0,008 007 45
Hypericum perforatum L. . . 16,631 45 002 0,18 a3
Lactuca quercina L. 19,519 25 0,012 0,11 4
Lapsana communis L. 21,399 & 0,003 0,03 49
Lichnis coronaria (L.jDesr. 16,166 47 0,014 0,12 39
Maiampyrum pratense L. 13,044 85 0,015 G,13 a8 _
Muscar botryoides L. 19,682 20 0,001 0,01 s5

Ekon.3awr.XXuBot.Cpep., 2,1, ctp. 29-35 (1994)
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Tab. 1. (Continuing)
Ta6.1. (MpopomkeHue)

TEE g o e % s G
Bra 9 N cnopea ywes- - 10°KJ"ha % N cnopes yuec-
: _ T™OTO {%} _TBOTO (%)

1 2. . . . 3 4 . 5 6
Maelitis melissophylum L. 19,678 23 0,002 0.02 50
Physospermum comubiense L. 18,837 19 0,204 1,82 )
Potentilla micrantha Ramond ex D.C. 17,648 ®B 0,022 0,20 32
Sitene viridifiora L. 16,476 465 0,027 0,24 30
Silene cucubalus (L.)Wibel, : 13,747 L 0,008 0,07 47
Scuteliaria aitissima L. 18,586 ] 0,055 0,49 24
Stelaria holostea ). 16,087 48 oNn7 3,72 5
Symphytumn tuberosum L. 12,495 56 0,009 1 44
Teucrium hamaexirus L. 22,102 1 0,001 ) 0,01 56
Verbascum phoeniceum L. 19,210 26 0,020 0,18 34
Varbascum thapsiforme Schrad. - 21,244 7 0,013 0,12 40
Veronica chamaedrys L. 21,244 8 0,242 2,16 7
Veronica officinalis L. : 17,522 3 0,176 1,57 11
Veronica hederifolia L. 21,202 9 0,002 g.02 5%
Vincetoxicum hirundinaria Medic. 20.696 14 0015 0,13 38
Viola reinchenbachiana Jord.et Ber. - 18,196 35 0,015 0,13 a8
SPROUTS - NOHKLIKA - 17,904 38 0.071 212 : B
TOTAL FOR HERB SPECIES 1041,964 56 11,202 100.01 56
BKYNHO SENJECTH PACTEHUJA ’

Tab.2. Average reserves and annual accumulation of the energy (10° KJ « ha"") in the bush storey

Ta6.2. [Mpocey4yHu pe3epBu U roaulLHA aKyMyrnaLuja Ha eHepruja Bo KaTtoT Ha rpmyukuTe (10 KJ « ha)

KIND OF PHYTOMASS RESERVES - ANNUAL ACCUMULATION
. SEPBM : ro HA AKYMYNALY
THIT HA @HTOMACA Kohat T % ORIy )

1 2 3 4 5
SEEDLING - JAB0B NOAPACTOK 2,486 77.29 o088 80,85
Branches - rpaHuHa 1,754 55.09 0192 | 17.27
Leaves - NHCTOBM . 0,707 22,20 0,707 N 63,58
BRUSHWOOD - MPMYLLIKMA 0723 22,70 0213 . 19,16
Branches - rpaHuHba 0,414 13,00 0033 2,97
Leaves - McTOBH 0,180 5,65 0,180 16,19
DRY PHYTOMASS - CYBA ®UTOMACA 0.129 4,05 i /
TOTAL - BKYNHO 3184 98,99 1,112 ] 100,00

Tab. 3. Energetic structure of the herb layer species
Ta6.3. EHepreTcka cTpyKkTypa Ha BUAOBKTE OZf KaToT Ha 3efjecTuTe pacTteHuja
ENERGETIC CLASS SPECES AVERADE ENERGETIC RESERVES
euzrgfrcn KNACA - ana APRCEMW EHEPTETCKM PE
' number/6poj % 10K hat e &
2 3 4 . 5
> 1 2 3,57 6,399 57,13
1-05 2 T4 1425 . 12,72
05-01 . 14 25,00 2,558 - 22,83
0,1-0,05 . 5 8,93 0,358 . 320
0.05- 0,01 18 azi14 0,407 362
< 0.0 18 26,79 0,055 : . 0,50
TOTAL-BKYDNHO 56 106,00 11,202 100,00

34 Ekol.Zait.Zrvot.Sred., 2,1, p.p. 29 - 35 (1994)
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PE3EPBU HA EHEPTJABOHAABEMHATA®UTOMACANTOAUIIHA AKYMVYJIALIMJA HA
EHEPTUJATABOKATOTHA I'PMYIUKUTE U 3EJIJECTUTE PACTEHUJA BO ACC.QUERCUS
FRAINETTO+QUERCUS CERRIS - FESTUCA HETEROPHYLA+POA NEMORAUS BO
BAKAPEJICKUTE ITJIAHWHU

Mapnana U. JbYBEHOBA
Yuusep3uret Bo Coduja, Omjien 3a eKoJIoryja H 3alThTa Ha )KUBOTHaTa cpeauna, Coduja, byrapuja
Peszume

EHepreTcKHoT eKBUBAJICHT BO JIMCTOBUTE U TPAaHKUTE o1 rpMmyInecTHoT KaT (19,63 n 19,89 -10 KJ »
ha' pecniekTrBHO) M 011 mabosumoT moapactok (19,11 '10 KJha" u 17,58-10 KJ-
Jra’eIIOHU30KOTKOJIKYHCTHOT BO KaToT Ha apBjata (21,61 « 10° KJ « ha" 121,09 « 10° KJ * ha"'). JlucroBure
om QUErcus Cerris Ce KapakTepu3H-paaT co HajBUCOKA KaIOPHUYHA BPEIHOCT.

ITpoceunara KajopudHa BPEIHOCT Ha Haa3eMHara huTomMaca Kaj 3emjecture pacrenuja (18,61 ¢
10° KJ » ha"') e moBrcoka OTKOJNKY Taa ompesencHa 3a momseMHara duromaca (15,40 -10 KJ « ha" ).
duToMacaTa Ha JIETYMHHO3HHTEBHMIOBHCEKApAKTEPU3UPACOHA]BIHCOKaKamopruuHaspeanoct (19,23 o
10°KJ 'ha"!) momekaraa oz 1aGOBHOT MOPACTOK - cO Hajuucka (18,01 « 106 KJ « ha" ).

[poceuHnTe EHEPreTCKU pe3epBr Ha HaJ3eMHara (pUToMaca BO KaToT Ha TPMYIIKUTE H3HECYyBaaT
3,15 « 10° KJ « ha". Hajromemuior mex ox 1oa (77,29%) e KOHIEHTpHpaH BO (uTOMACATa HA 1AGOBHOT
MOZIPAcTOK. | o-gWIHAaTa aKkymyJialja Ha CHEpruja Bo OBOj Kar m3HecyBa 34,95% opn HeroBute
eHepreTcku pe3epsu. 27,86% ox peseprute Ha eHepruja u 79,70% ox ToauITHO aKyMyJIMpaHaTa eHeprija
BO OBOj KarT Jioara BO IIIyMCKaTa IpOC-THPKa IIPEKY OMasoT.

IpoceunnTe eHepreTcKu pe3epBH Ha HaJ3eMHATa (PUTOMAca BO KATOT HA 3ENjECTHTE PacTeHHja
nsHecyBa 15,34 m 10° KJ « ha"!. Op Toa rpamusente 3a3emaar 71,46%, npyrute Tpesecti BrnosH - 20,31%,
mumepariente -4,21% u nerymunosute - 4,09%. BumoBute Kou BB €HEPTreTCKUTE PE3EPBH HA TPEBECTHOT
Kat 3a3emaat 1 wim noseke ox 1% mnpasat 81,63% ox BKyIMHHTE pe3epBU €HEpruja BO TOj Kar.
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