
TOM Bpoj CTp. CKonje EKon. 3awT. )J(n90T. CpeJJ.. 

Ekol. Zast. Zivot. Sred. 
6 112 29-34 1998/99 

Vol. No. o .p. Skopje 

ISSN 0354-2491 
UDC: 631.862(497.17) 

op11r11naneu uayqee TPYJJ. 

THE POLLUTION EFFECT FROM PLANT OF KOSOV A IN 
TRANSPIRATION INTENSITY AND QUANTITY OF WATER IN 

LEA VES OF PLANTS Pinus nigra AND Rosa canina 

Behxhet MUSTAFA & Esat HOXHA 

Faculty ofMathematical and Natural Sciences, 
Prishtina, Kosova, Yugoslavia 

ABSTRACT 

Mustafa, B. & Hoxha, E. (1998/99). The pollution effect from plant of Kosova in transpiration 
intensity and quantity of water in leaves of plants Pinus nigra and Rosa canina. Ekol. ZaSt. Zivot. Sred., 
Vol. 6, No. 1/2, 29-34, Skopje. 

ln order to estimate the polluted environment influence in physiological processes of plants during 
1989 observations of an intensity and daily dynamics have been do ne regarding transpiration and water 
quantity in leaves of plants Pi nus nigra and Rosa canina in the polluted environment from Power plant in 
Obi lié and in the clean environment in Gnnija. 

On the basis of achieved results there have been concluded that in the leaves in polluted envi
ronment of Obilié the transpiration intensity is essentially lower and water quantity is eddentially but 
water quantity is higher not only during the daily tenns but even in the daily average. 

Key words: transpiration, water quantity, intensity of sunny radiation, air temperature, relative 
humidity of air, pollution. 

H3BO.U 

MyCTacpa, B . H Xoua, E. (1998/99). EcpeKTOT Ha Jara.1w8aH>eTo OJJ. TepMOl.\eHTPamrre Ha 
Koco8o 8p3 HHTeH3HTOT Ha TPaecrnrpau11jaTa H BKYOHOTO 1<om1"!ecrso 80JJ.a BO nHCT08HTe aa 
Pinus nigra H Rosa canina. EKon. 3aWT. )KusoT. CpeJJ.., ToM 6, 6p. 1-2, 29-34, C1<onje. 

lfaspmeHH ce HCTpa)f()'BaH>a Bo 1989 romrna 3a HHTeH3HTeToT R JJ.He8HaTa JJ.HHaMBI<a ea 
TPaHcnHpaqHjaTa H COJJ.p)l(HBaTa Ha BOJJ.a BO JIHCT08HTe Ha Pinus nigra H Rosa canina co qen JJ,a ce 
onpeJJ,eJIH BJIHjaHHeTo Ra 3araJJ.YBalbeTO ea >KHBOTHaTa cpeJJ.HHa Bp3 cpR3HOnowKHTe apoqecH Kaj 
pacreRHjaTa. liCTPa)!(ysae,aTa ce BpweHH BO JaraJJ,ena )IŒBOTRa cpeJJ.HHa 80 06amu< H BO 'Il!CTa 
xœ80Tea cpeJJ.HHa 80 I'pMHja. 

OJJ. JJ.06Hemrre pe3ynTaTH e 3aKJiyqeHo JJ,eKa TpaecaHpal.{HjaTa e 3RaqHTeneo noMana Bo 
3araJJ,eeaTa cpeJJ.HHa BO 06BJIHIC, a COJJ.p)IQfH3Ta Ha BOJJ.a e IlOBHCOKa BO pa3nH'IBH aepHOAB BO 
,QeHOT KaKO H JJ,HeBHBOT rrpoceI<. 

KJJy'IHH 360pOBH: TpaHcn:e:p~a. KO.JIWleCTBO BOAa, IDlTeH3HTCT Ha cowreBa pa,r.orjaqHja, 
TeMTiepaTypa Ha B03JzyXOT, peJiaTIIBHa BJia)KHOCT Ha B03A)'XOT, 3araAyaaH>e. 
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INTRODUCTION 

It is known that living beings cannot be 
considered separately from the outside environ
ment wbere they fulfil their living needs. The 
outside environment effects the organisms, 
therefore, they with their morphological, 
anatomical and physiological characteristics are 
in connection with differences whicb exist 
among different settlements. 

For close connecion among morphological, 
anatomical and physiological characteristics of 
plants and the action of ecological factors in 
them show works of many autbors: (ZaJenskij 
1904; Kramer 1959; Gracanin et al. 1969, 1971; 
Grupee & Mulev 1970; Dimitrijevié 1985; 
Mustafa 1990; Hoxha & Mustafa 1995, 1996 and 
many otbers). 

In the contemporary living conditions more and 
more the pollution of living environment 

is presented, wicb influences the living beings, 
therefore, the plants as well. According to many 
results the pollution effects appear not only in 
anatomica1 characteristics of plants but also in 
tbeir physiological procsses. 

In order to have a clearer view bow much the 
polluted envirorunent influences pbysiological 
activities of plants, during 1989 the intensity and 
daily dynamics of transpiration and the water 
quantity in the lt:avt::s of :specit:s Pinus nigra and 
Rosa canina in the polluted environment of 
Obi lié and the clean environment of Grmija have 
been conducted. Having in mind the importance 
of action of ecological factors, parallelly with the 
conduction of physiological parametèrs it was 
also carried out the measurement of settlements 
microclimate where the researcbes were done. 

MA TERIAL AND METHODS 

As a research object the leaves of species Pinus 
nigra and Rosa canina have been used from the 
polluted environment in Obilié and the clean 
environment in Gnnija. 

The measurements of transpiration intensity are 
done according to Stocker ( 1929) method, by 
torsion weighing-machine with the sensivity of 2 
mg. The conductions are done every two hours 
from 8 until 18, whereas the acbieved values are 
presented in mg· g·1 Il'. 

The measurements of water quantity in leaves are 
as well done every two hours by desiccating 

method of leaves on 105° C up to the constant 
dry weight, whereas the achieved values are 
presented in percentage (%). 

Measurements of microclimatic factors are also 
done every two hours, according to Jankovié 
( 1957) method. In this work, in order to their 

. influence in physiological processes, we have 
presented in tabular fonn only the intensity of 
solar radiation, temperature and relative air 
humidity. 

RESUL TS AND DISCUSSION 

The acbieved results during the measurements of 
transpiration intensity in species Pinus nigra and 
Rosa canina in Obilié and Grmija show that 
similarity exist, but also differences in daily 
course of tbis physiological pararneter. 

Even though the transpiration both in Obilié also 
in Gnnija have had daily fixed dynamics, 
respectively with increase from moming hours 
towards those of noon and with decrease in 
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afternoon and evening hours, wich was in 
conformity witb daily oscilation rhythm of 
microclimatic factors (Tab. l, 2), in spite of that 
there are differences in the intensity size of 
transpiration. In reality, the intensity of 
transpiration at the researched plants in Obilié, 
almost every day when the measurements were 
made was smaller not only in daily tenns but also 
in the average daily values compared to those in 
Grmija (Tab. 3). 
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Tab. 1 Intensity of sunny radiation in J-cm·2·min·1 

Ta6. 1 YlHTeHJHTeT Ha COHtieBoTo JpaqeH>e BO J·cm·2·min·
1 

Locality Obi lié Grmija 
(JIOKam1TeT) (06HJim<) (rpM11ja) 

Time (opeMe) 8 10 12 14 16 18 8 10 12 14 16 18 
Date O:J;aryM) 

10.06.1989 3.98 5.24 5.66 5.28 2.51 1.26 2.47 4.65 5.78 5.66 4.27 3.35 
19.07.1989 2.18 3.18 4.69 5.03 3.02 1.47 1.55 2.81 5.20 5.45 3.85 2.35 
29.07.1989 1.63 3.60 4.65 4.57 3.77 1.93 2.47 3.90 4.90 5.11 4.36 3.11 
19.08.1989 1.51 3.98 3.44 4.32 1.93 0.21 1.68 4.06 3.60 4.27 2.43 0.29 
29.08.1989 1.80 3.73 4.69 4.69 3.35 0.67 1.51 4.48 5.28 4.99 4.15 0.63 

Thougb, as far as microclimatic factors con- other things also the result of great pollution of 
cerned (Tab. 1 and 2) there were no big dif- environ.ment which is caused by cbimney of 
ferences among settlements where the measure- power plants from which the released quantities 
ments were conducted, the lower values of of dust and gasses exeed permitted nonns. 
transpiration intensity in Obilié were among 

Tab. 2a Temperature 
Ta6. 2a TeMIIep aTypa 

Locality Obilié Grmija 
(J!OKaJIHTeT) (06ami:t<} (rpMnja} 

Time (epeMe) 8 10 12 14 16 18 Average 8 10 12 14 16 18 Average 
Date (JJ;al'}'M) CpeAHO CpeJJ.HO 

10.06.1989 13.0 15.5 21.0 23.0 

19.07.1989 16.0 22.0 25.2 26.0 

29.07.1989 20.0 24.0 27.7 28.0 

19.08.1989 14.0 19.5 20.5 23.0 

29.08.1989 16.5 19.0 21.5 22.0 

Tab. 2b Relative burnidity 
Ta6. 26 Pena TIIBHa snIDKHOCT 

Locality 
(JIOKaJIHTeT) 

Obilié 
(060mn<) 

22.0 20.0 19.I 
25.0 23.0 22.8 
26.0 23.5 24.9 
18.5 15.0 18.4 
18.0 15.5 18.7 

13.0 16.5 21.5 24.5 22.5 20.0 
19.0 23.5 25.5 27.0 24.0 22.0 
21.0 23.0 26.5 30.0 28.0 25.8 
14.0 19.5 21.0 22.5 20.0 18.0 
13.5 19.0 22.5 24.0 22.0 20.0 

Gnnija 
(rpMHja) 

19.7 
23.5 
25.7 
19.2 
20.2 

Time (epeMe) 
Date (L(aTYM) 

8 10 12 14 16 18 Average 8 CpeJJ.HO 
10 12 14 16 18 Average 

CpeJJ.HO 
10.06.1989 
19.07.1989 
29.07.1989 
19.08.1989 
29.08.1989 

85.0 67.0 53.0 49.0 46.0 48.0 
86.0 77.0 63.0 47.0 47.0 53.0 
87.0 59.0 50.0 59.0 59.0 62.4 
86.0 72.0 56.0 53.0 74.0 82.0 
90.0 70.0 60.0 49.0 51.0 62.0 

58.0 
62.1 
61.2 
70.5 
63.5 

The influence of polluters, especially of dust and 
S02, the quantity of whicb, according to SWlaku 
(1995) is also up to 150 ug·m·3 daily and exeeds 
maximal permitted concentrations (MPC) is 
presented in covering of leaves and in 
obstruction of normal functioning of muzzles and 

72.0 60.0 49.0 38.0 44.0 49.0 
80.0 71 .0 59.0 48.0 51.0 53.0 
82.0 68.0 55.0 45.0 52.0 55.8 
80.0 67.0 59.0 52.0 68.0 80.0 
85.0 69.0 55.0 47.0 49.0 54.0 

52.0 
60.3 
59.6 
67.7 
59.8 

with this also in intensity of transpiration, 
particularly in Pinus nigra. 
For the action of poUuters in plants are shown 
also in the results of other authors. Thus 
according to Glater et al. ( 1962) the 
accumulation of pollutants in leaves causes the 
congestion of muzzles or the damage of waxed 
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surfaces of leaves (Teyler and Murdu 1975). witb S02 influences in the daily act1v1ty of 
According to Hill and Littleefield (1969) also the muzzles. The influence of S02 is also manifested 
increase of ozone concentration causes up to the in the decrease of transpiration intensity 
parcial closing of muzzles, wbereas Katz ( 1949) (Rozhaja i Jablanovié 1983). 
mentions that exposing of plants for a long time 

Tab. 3 Daily values of transpiration intensity (mg·g·1·min"1
) of species Pinus nigra and RCMa canina in polluted 

cnvironment (Obi lié) and in the clean environment (Gnnija) 
Ta6. 3 llHeBHH Bpe.QHOCTH Ha HHTeH3HTeTOT Ha TpaHcnnpal\Jfja (mg·g·1·min·1

) Kaj Pinus nigra H Rosa 
canina BO JaraAeHa cpeA1rna (Ofürm11<) H BO 'IHCTa cpeAJœa (fpMHja) 

Species Locality Obilié 
BHJtOBH (noJ<amITeT) {06nmn<) 

Time (epeMe) 8 10 u 14 16 18 
Date (Jl.aT)'M) 

10.06.1989 2.9 4.8 2.6 1.8 1.4 0.8 

Pi nus 19.07.1989 3.4 39 3.6 3.3 2.3 2.0 
29.07.1989 4.0 4.3 6.6 3.6 2.1 1.9 

nigra 
19.08.1989 3.1 4.7 6.9 3.7 2.8 2.6 
29.08.1989 3.3 3.9 4.9 3.0 2.9 1.8 
10.06.1989 12.0 18. I 20.2 12.2 4.9 2.3 

Rosa 19.07.1989 7.1 13.9 15.7 7.2 6.7 6.7 
29.07 . 19~::9 3.5 10.3 16.1 21.4 9.7 74 

canina 
19.08.1989 9.8 15.8 18.3 18.9 9.0 40 
29.08.1989 9.3 9.9 18.5 10.7 10.7 7.0 

Since in species Rosa canina the muzzles are 
placed only in the lower side of the leaves, tbey 
are nol under direct influence especially of dust, 
therefore, also the differences in the transpiration 
intensity among the individuals of species Rosa 
canina in Obilié and Grmija are smalt. On the 

Grmija 
(fpMHja) 

Average 8 10 u 14 16 18 Average 
CpeABo CpeAHo 

2.4 5.0 5.3 6.8 5.3 4.1 1.2 4.6 
3.1 4.6 7.1 6.7 4.6 3.8 23 49 

3.75 5.3 5.8 7.8 7.4 4.8 3.7 5.8 
4.0 4.4 7.5 8.0 4.7 2.8 2.4 5.0 
3.3 3.7 4.2 6.8 5.2 5.1 2.l 4.5 
11.6 14.2 16.9 18.3 16.7 16.l 2.5 14.1 
9.7 9.5 14.9 15.6 15.0 12.7 8.6 12.8 
11.4 5.6 10.4 16.1 22.3 10.6 8.9 12.3 
12.6 9.7 16.9 20.6 23.5 7.7 5.2 J:l.9 
11.0 9.8 10.1 18.9 14.4 11.9 7.2 12.l 

other band, cuticular transpiration at Rosa canina 
is sufficintly intensive which is not the case in 
the species Pinus nigra, therefore, also the 
transpiration differences in Pinus nigra in Obilié 
and Grmija are greater and significant (Tab. 4). 

Tab. 4 The significant values of transpiration and water quantity in leaves 
Ta6. 4 CHrH1tct,>11xaHTHH spe.QHOCTH Ra '1paHcmtpa1.1wjaTa H Kom1~1eCTBOTO BO.Qa so JWCTOBHTe 

Locality Plant species Obilié Grmija 
~JIOKaJIHTeT) (B11,A ~acreu11e) (ÛÔHJJHK) (r~l'tmja) 

Transpiration (mg·g·1·min.1) 
Pinus nigra 3.3 ± 1.36 5.0 ± 1.80 

TpaacnHpaL1Hja (mg·g·1 ·min·1
) (29) (29) 

Water quantity (%) Rosa canina 11.4 ± 5.37 13.2 ± 5.23 
Kom1qecreo BOAa (%) (29) (29) 
Transpiration (mg·g·1·min.1

) Pinus nigra 50. l ± 3.35 48.4± 3.30 
TpaHCIIHpaL1uja (mg·g·1·min'1) (29) (29) 
Water quantity (%) 

Rosa canina 
56.7 ± 3.35 55.6 ± 4.09 

KoJm<ieCTBO BOAa (%~ (29) (29) 

During all days when the researches were done 
in the transpiration intensity in both species in 
Obilié as well in Gnnija, the higber values tbis 
parameter bas achieved between the hours l 0 and 
14, whereas those minimal mainly at 18 (tab. 3) 
wbich was in connection also witb daily move
ment of microclimatic factors, especially with 
temperature and relative air humidity. 
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The quantity of water in leaves of both species of 
researcbed plants during the day has conducted 
the transpiration intensity and was in indirect 
proportion with it, so, the greater quantity of 
water in leaves was at 8 and 18, whereas the 
smaller one was 12 and 14 (Tab. 5). Significant 
values were only in species Pinus nigra (Tab. 4). 
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Tab. 5 Daily values of water quantity in leaves (5) in species Pinus nigra and Rosa canina in polluted environment 
(Obi lié) and in the clean environment (Grmija) 

Ta6. 5 )lHeBHll apeAHOCTll aa KOJIB'lJeCTBOTO so1:1a (%) so JTHCTOS11Te Ha Pinus nigra K Rosa canina so 
3araAeHa cpeABHa (0611.JIHK) 11 BO 'lJHCTa cpeAHHa (fpt.mja) 

Species Locality Obilié Grmija 
BHAOBH (JlOKaJlllTeT) (0611mra) (f~Ml~a) 

8 10 12 14 16 18 8 10 12 14 16 18 
Tinte (epeMe) Average Average 
Date (.lJ.aT)'M) CpeAnO CpeAHo 

10.06.1989 49.1 44.8 41.9 43.0 45.9 49.4 45.5 47.7 43.7 41.1 42.9 44.2 46.6 44.4 

19.07.1989 55.2 52.1 50.0 48.5 50.5 51.9 51.7 53.7 51.4 43.I 45.4 47.8 43.9 48.6 
Pi nus 

29.07.1989 54.4 512 46.5 47.7 52.5 54.3 51.1 53.I 50.9 44.7 47.6 48.5 50.3 49.2 
nigra 

]9.08.1989 52.6 51.9 49.8 50.2 51.5 52.0 51.3 51.1 50.8 47.3 482 50.2 50.8 49.7 

29.08.1989 52.4 50.7 49.6 50.8 51.8 52.1 51.4 52.1 50.9 48.2 499 50.1 51.7 50.5 

10.06.1989 58.2 55.7 53.6 55.7 58.4 60.3 56.9 57.4 56.3 49.5 53.6 55.6 57.2 54.9 
19.07.1989 62.2 59.5 56.0 57.1 58.9 61.5 59.3 61.9 59.9 54.2 56.4 57.8 60.4 58.4 Rosa 
29.07.1989 60.8 56.5 53.9 49.7 56.2 59.0 56.0 60.0 55.9 52.6 48.7 56.0 63.3 56.0 canina 
19.08.J 989 57.0 55.6 50.1 50.2 52.8 55.2 53.6 58.6 54.2 46.0 47.2 51.1 58.7 52.6 
29.08.1989 58.1 57.2 54.6 57.4 ~9.9 60.8 58.0 58.9 56.8 53.2 56.3 58.7 60.5 57.4 

CONCLUSIONS 

During the conduction of transpiration intensity 
and the general quantity of water in leaves in 
species Pinus nigra and Rosa canina in polluted 
environment in Obilié and the clean one in 
Gnnija we have come to these conclusions: 

l. Transpiration during the day both in Obilié 
and Gnnija had a fixed daily dunamics. whicb 
means the higher values has achieved between 
hours 10 and 14, whereas those minimal ones 
mainly at 18. 
2. Transpiration intensity in researcbed plants in 
Obilié almost in ail days when the 

researches were done, was smaller compared to 
those in Grmija, wich shows clearly for the effect 
of great pollution wich is in Obi lié. 

3. ln species Pinus nigra the differences 
between the transpiration intensity measured in 
Obi lié and Gnnija were greater and significant. 

4. The greater quantity of general water in 
leaves was at 8 and 18, whereas smaller at 12 and 
14, which is indirect proportion with trans
piration process. 

5. Significant values also for the general water 
quantity were only in Pinus nigra. 
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ECl>EKTOT HA 3AI' AL(YBAILETO O.[( TEPMO[(EHTP AJllITE HA KOCOBO BP3 
HHTEH3HTOT HA TP AHCIHIP AI(UJ ATA H BKYIIHOTO KOJllllIECTBO 

BOL(A BO JIHCTOBHTE HA Pinus nigra H Rosa canina 

6e1,1er MYCT A<l»A n EcaT XOl,IA 

IlpupoAUO - MaTeMaTH'IKH 'i>aKYJITeT, IlpumTuaa, Kocoeo, JyroCJJaBuja 

PE3HME 

Bo OBOj TPYA ce npe3eHTHprum pe3yJITaTine AOfüleHH O.f( MepeFbeTo Ha HHTeH3HTeTOT :a 
AHHaMHKaTa Ha TpaHCIDipaI.UljaTa H BKymIOTO KO~IeCTBO BO.f(a BO JmCTOBHTe Ha paCTHTemnne 
BHAOBH Pinus nigra H Rosa canina, BO TeKOT Ha eereTanmHaTa ce3oHa BO 1989 rogHHa. 
llcTpa_)J(j'BaH>eTo e mepweHo BO 3araAeHaTa cpeAHHa Ha Obilii H 'lliCTaTa cpeAIDJa Ha I'pMHja. 
Ilapanemro co cpH3HOeKOJIOIIIKHTe rrapaMeTpH, 6eme crre.f(eHa H MHKpoKnmrnTa Ha 
:>KHBeammlTaTa Kane WTO ce OABHBame HCTpa:>KyeaH>eTO. 

CKopo BO caTe ,o;eHOBH Ha HCTpa)l(JBaH>eTo, mITeH3HTeToT Ha TpaHcIIHpa~jaTa Kaj 
paCTHTeIDGITe BHAOBH BO Ü6H.JIBK 6eme IIOMaJI BO crropeg6a CO TOj BO I'pMHja. Co OrJie)':{ Ha TOa 
AeKa cpaKTOpOT MHKpOKIDIMa He ce pa3JJHKyBaIIIe MHOry BO :>KHBeanmnTaTa KaAe IIITO ce 
Of{BHBame HCTpa)l(JBalheTO, HHCKHTe Bpe;D;HOCTH Ha mITeH3HTeTOT Ha TpaHcrmpa~jaTa BO 
06mm:K, Mefy ocraHaTOTO, ce pe3yJITaT Ha roneMOTO Jaragysalbe Ha cpe.f(llHaTa og oij'a1.~1ne Ha 
TepMou;eHTpam1Te. Ko.J1.Ht1eCTBOTO oCJio6ogeHa npawmra H racOBH, a oco6eHo Ha S02, ja 
Ha,I:{MHHysa MaKCHMaJIHaTa A03BOJieHa KOHIJ;eHTpaI.U!ja (M,IU<.) IIITO pe3yJITEpa CO IIOKpHBafbe 
Ha JIHCTOBHTe H cnpe~Bafbe Ha HOpMamrnTa cpy1urn;Hja Ha CTOMHTe. Osa oco6eHo goafa go 
H3pa3 Kaj BHAOT Pinus nigra, KaAe IIITO Ka.KO HHTeH3HTeTOT Ha TpaHcrnrpal.Çffja, TaKa H 
KOJilllieCTBOTO Ha BKYJIHa soga AOCTHn~yBaaTa 3Ha'UITemrn Bpe;D;HOCTH. 
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