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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.

In order to estimate the polluted environment influence in physiological processes of plants during
1989 observations of an intensity and daily dynamics have been done regarding transpiration and water
quantity in leaves of plants Pinus nigra and Rosa canina in the polluted environment from Power plant in
Obili€ and in the clean environment in Grmija.

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

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

HN3BOJ1

Mycrada, B. u Xouya, E. (1998/99). EcdexToT Ha 3arajypameTo O TepMOUEHTPaNHTE HA
KocoBo Bp3 MHTEH3HTOT Ha TPAHCHHpPALHjaTa M BKYHOTO KOJMYECTBO BOJA BO JMHUCTOBHTE HA
Pinus nigra u Rosa canina. Exon. 3amr. XKusot. Cpen., Tom 6, 6p. 1-2, 29-34, Cxonije.

W3spmenn ce HCTpaxyBama BO 1989 rojHa 3a MHTEH3HTETOT W JHEBHATA AMHAMNUKA HA
TPaHCIHpalXjaTa | COJPXKHHATA Ha BOJia BO TUCTOBHTE Ha Pinus nigra u Rosa canina co uen xa ce
ONpeieN | BNHjaHHETO HA 3araflyBameTO Ha XHBOTHATA CPEIMHA BP3 (DHIHONOLIKHTE MPOLECH Kaj
pacrernjata. VicrpaxysamaTa ce BPILCHH BO 3araficHa XWBOTHa cpefinHa Bo O6UIMK H BO 4HCTa
HBOTHA cpefiuHa Bo I'pmuja.

Opn pobuenuTe pe3ynTaTd € 3aKNyHeHO JACKa TPaHCMHMpanujaTa & 3HAYUTENHO MOMana BO
3arajieHaTa cpeuia B0 O6WIAK, a COIPXKMHATA HA BOJla € NOBHCOKA BO PAa3NUYHK MEPHOMH BO
JIEHOT KaKO U JHEBHUOT NPOCEK.

Knyunn 360posn: TpaHCrMpaumja, KOIMYECTBO BOAA, MHTEH3WTET HAa COHYEBA pafUjauuja,
TeMINepaTypa Ha BO3[lyXOT, peJIaTHBHA BIAXKHOCT Ha BO3JYXOT, 3arajiyBame.
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INTRODUCTION

It is known that living beings cannot be
considered separately from the outside environ-
ment where 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 which 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 authors: (Zalenskij
1904; Kramer 1959; Gracanin et al. 1969, 1971;
Grupée & Mulev 1970; Dimitrijevi¢ 1985;
Mustafa 1990; Hoxha & Mustafa 1995, 1996 and
many others).

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

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

In order to have a clearer view how much the
polluted environment influences physiological
activities of plants, during 1989 the intensity and
daily dynamics of transpiration and the water
quantity in the leaves of species Pinus nigra and
Rosa canina in the polluted environment of
Obilié 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 parametérs it was
also carried out the measurement of settlements
microclimate where the researches were done.

MATERIAL AND METHODS

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

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 achieved values are
presented in mg-g'/1".

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 form only the intensity of
solar radiation, temperature and relative air
humidity.

RESULTS AND DISCUSSION

The achieved results during the measurements of
transpiration intensity in species Pinus nigra and
Rosa canina in Obili¢ and Grmija show that
similarity exist, but also differences in daily
course of this physiological parameter.

Even though the transpiration both in Obili¢ also
in Grmija have had daily fixed dynamics,
respectively with increase from morning hours
towards those of noon and with decrease in
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afternoon and evening hours, wich was in
conformity with daily oscilation rhythm of
microclimatic factors (Tab. 1, 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 terms 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™min’'

Ta6. 1 IHTeH3UTEeT Ha COHYEBOTO 3payerne Bo J-cm™min’

Locality Obili¢ Grmija
(noxamuTeT) (O6ummK) (Cpmuja)

Time (Bpeme) 8 10 12 14 16 18 8 10 12 14 16 18
Date ([TaTym)

10.06.1989 398 524 566 528 251 126 247 465 578 566 427 335
19.07.1989 218 318 469 503 302 147 155 281 520 545 385 235
29.07.1989 163 360 465 457 377 193 247 390 490 511 436 3.11
19.08.1989 151 398 344 432 193 021 168 406 360 427 243 029
29.08.1989 180 373 469 469 335 067 151 448 528 499 415 063

Though, as far as microclimatic factors con-
cerned (Tab. 1 and 2) there were no big dif-
ferences among settlements where the measure-
ments were conducted, the lower values of
transpiration intensity in Obili¢ were among

Tab. 2a Temperature
Tab. 2a Temneparypa

other things also the result of great pollution of
environment which is caused by chimney of
power plants from which the released quantities
of dust and gasses exeed permitted norms.

Locality Obili¢ Grmija
(nokanuTeT) (OBunuK) (I'pmuja)
Time (Bpeme) Average Average
Date (Hatym) 8 10 12 14 16 18 Cpemo 8§ 10 12 14 16 18 Cpemso
10.06.1989 130 155 210 23.0 220 200 19.1 13.0 16.521.5 245225200 19.7
19.07.1989 160 22.0 252 260 250 23.0 22.8 19.023.525527.024.0220 235
29.07.1989 200 240 277 280 260 235 249 21.0 23.0 26.5 30.0 28.0 25.8  25.7
19.08.1989 140 19.5 205 23.0 185 150 184 14.0 19.521.0 22.520.0 18.0 19.2
29.08.1989 165 190 21.5 220 180 155 18.7 13.519.0 22.5 24.0 22.0 20.0  20.2
Tab. 2b Relative humidity
Ta6. 26 Pena TuBHa BIAXKHOCT
Locality Obili¢ Grmija
(nokanurerT) (O6unnk) (I'pmuja)
Time (Bpeme) Average Average
Date (Tatym) 8 10 12 14 16 18 Cpemsio 8 10 12 14 16 18 Cpemo
10.06.1989  85.0 67.0 53.0 49.0 46.0 480 58.0 72.0 60.0 49.0 380 440 490 520
19.07.1989  86.0 77.0 63.0 47.0 47.0 53.0 62.1 80.0 71.0 59.0 48.0 51.0 53.0 603
29.07.1989  87.0 59.0 50.0 59.0 59.0 624 612 82.0 68.0 55.0 450 52.0 558  59.6
19.08.1989  86.0 72.0 56.0 53.0 74.0 820 70.5 80.0 67.0 59.0 52.0 68.0 80.0  67.7
29.08.1989 90.0 70.0 60.0 49.0 51.0 62,0 63.5 85.0 69.0 55.0 47.0 49.0 54.0 59.8

The influence of polluters, especially of dust and
SO, the quantity of which, according to Shllaku
(1995) is also up to 150 ug'm” daily and exeeds
maximal permitted concentrations (MPC) is
presented in covering of leaves and in
obstruction of normal functioning of muzzles and

with this also in intensity of transpiration,
particularly in Pinus nigra.

For the action of polluters 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).
According to Hill and Littleefield (1969) also the
increase of ozone concentration causes up to the
parcial closing of muzzles, whereas Katz (1949)
mentions that exposing of plants for a long time

Tab. 3 Daily values of transpiration intensity (mg-g”

with SO, influences in the daily activity of
muzzles. The influence of SO, is also manifested
in the decrease of transpiration intensity
(Rozhaja i Jablanovi¢ 1983).

‘min™") of species Pinus nigra and Rosa canina in polluted

environment (Obili€) and in the clean environment (Grmija)
Ta6.3 JlHEBHYM BPEIHOCTH Ha MHTEH3WTETOT Ha TPaHcHHpamuja (mg-g ' -min"') Kaj Pinus nigra u Rosa
canina Bo 3arajie Ha cpefinHa (O6unuk) 1 Bo uucra cpetuna (I'pmuja)

Species Locality Obili¢
Buposu (NOKamuTeT) (O6umuK)

Grmija
(T'pmnja)

Date (JdaTym)

Cpenmno Cpenno

10.06.1989 29 48 26 1.8 14 038
19.07.1989 34 39 36 33 23 20

24 50 53 68 53 41 12 4.6
3.1 46 7.1 67 46 38 23 49

i :;f; 2907.1989 40 43 66 3.6 21 19 375 S3 58 78 74 48 37 58
19.08.1989 3.1 47 69 3.7 28 26 40 44 75 80 47 28 24 50
2908.1989 33 39 49 30 29 18 33 37 42 68 52 51 21 45
10.06.1989 12.0 18.1 202 12.2 49 2.3 116 142 169 183 167 161 25 141

s 1907.1989 7.1 139 157 72 67 67 97 95 149 156 150 127 86 128

29.07.1989 3.5 103 16.1 21.4 97 74
19.08.1989 9.8 15.8 183 18.9 9.0 4.0
29.08.1989 93 99 185 10.7 10.7 7.0

canina

11.4 56 104 16.1 223 106 89 123
12.6 97 169 206 235 77 52 139
11.0 9.8 10.1 189 144 119 7.2 12.1

Since in species Rosa canina the muzzles are
placed only in the lower side of the leaves, they
are not under direct influence especially of dust,
therefore, also the differences in the transpiration
intensity among the individuals of species Rosa
canina in Obili¢ and Grmija are small. On the

other hand, 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 Obili¢
and Grmija are greater and significant (Tab. 4).

Tab. 4 The significant values of transpiration and water quantity in leaves
Ta6. 4 CurnndHKaHTHH BPe[JHOCTH Ha TPaH CIIMPalMjaTa H KOMHYECTBOTO BOa BO JINCTOBHTE

Locality Plant species Obili¢ Grmija

(noxanurer)

(Bup pacrenne)

(O6uanK) (I'pmuja)

Transpiration (mg-g"-min”')

3.3£1.36 5.0+ 1.80

Tpaucnupanuja (mg-g'-min’) Rintus i grs (29) (29)
Water quantity (%) Rosa canibig 11.4£5.37 1324523
Konuuecrso sopia (%) (29) (29)
Transpiration (mg-g"'-min™) Pi : 50.1£335 484+3.30
Tpaucnupanuja (mg-g”'-min™) sl (29) (29)
Water quantity (%) i Eit 56.7+3.35 556+4.09
Komuuecrso sopa (%) (29) (29)

During all days when the researches were done
in the transpiration intensity in both species in
Obili¢ as well in Grmija, the higher values this
parameter has achieved between the hours 10 and
14, whereas those minimal mainly at 18 (tab. 3)
which was in connection also with 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
researched 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
(Obilié) and in the clean environment (Grmija)
Ta6. 5 [IHeBHH BpE[IHOCTH Ha KOMHUECTBOTO Bofia (%) BO INCTOBUTE Ha Pinus nigra u Rosa canina Bo

sarajiena cpeguna (O6ummK) i Bo uncra cpeau Ha (Ipmuja)

Species Locality Obilié¢ Grmija
Bugoen (noxkammreT) (O6mInK) (Ipmuja)
8 10 12 14 16 18 8 10 12 14 16 18
Time (Bpeme) Average Average
Date (Jatym) Cpenno Cpenno
10.06.1989 49.1 448 419 430 459 494 455  47.7 437 411 429 442 466 44
Pinus 19.07.1989 552 52.1 500 485 505 519 517 537 514 431 454 478 439 486
: 29.07.1989 544 512 465 47.7 525 543 511 531 509 447 476 485 503 492
MEA 19081989 526 519 498 502 515 520 513 SL1 S0.8 473 482 502 508 497
29.08.1989 524 507 496 508 518 521 514 521 509 482 499 S0.1 517 505
10.06.1989 582 557 536 557 584 603 569 57.4 56.3 49.5 536 55.6 572 549
Rosa 19.07.1989 622 595 560 57.1 589 615 593 619599 542 564 578 60.4 584
e 29.07.1989 608 56.5 539 497 562 59.0 56.0 60.0 559 52.6 487 56.0 63.3 56.0
19.08.1989 57.0 556 50.7 502 528 552 536 58.6 54.2 46.0 472 51.1 587 526
20.08.1989 58.1 57.2 546 374 599 608 S8.0 S8.9 56.8 532 563 58.7 60.5 574
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 Obili€¢ and the clean one in
Grmija we have come to these conclusions:

1. Transpiration during the day both in Obili¢
and Grmija had a fixed daily dunamics. which
means the higher values has achieved between
hours 10 and 14, whereas those minimal ones
mainly at 18.

2. Transpiration intensity in researched plants in
Obilié almost in all 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 Obili¢.

3. In species Pinus nigra the differences
between the transpiration intensity measured in
Obili¢ and Grmija 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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E®EKTOT HA BATAIYBAIGETO O/ TEPMOIEHTPAJIMTE HA KOCOBO BP3
WUHTEH3UTOT HA TPAHCIIMPAIIMJATA M BKYITHOTO KOIMYECTBO
BOJA BO TUCTOBUTE HA Pinus nigra 1 Rosa canina

Beper MYCTA®A n Ecar XOIIA
Ipupoano - maremaruuku daxynrer, lpumruna, Kocoso, Jyrocaasuja
PE3VME

Bo 0BOj TPYA ce Mpe3eHTHpaHH pe3ynTaTuTe NOOHEeHH Off MepemheTO Ha HHTEH3HTETOT |
AMHAMUKaTa Ha TpaHCIMpaldjaTa i BKYIHOTO KOIHYECTBO BOfa BO JIUCTOBHTE Ha PACTUTETHATE
BUNOBH Pinus nigra u Rosa canina, BO TEeKOT Ha BeretaTWBHaTa ce3oHa Bo 1989 ropumna.
HcrpaxyBameTo € U3BPILEHO BO 3arajieHata cpemuHa Ha Obilik u yucraTa cpepuHa Ha I'pmumja.
[TapanenHo co (HU3HOEKONOLIKUTE TNapamMeTpu, Oemie clefeHa ¥ MHUKPOKJIMMara Ha
JKHBeanuIITaTa KaJie IITO CE Of|BEBALIE HCTPAXKyBalkEeTO.

Cxopo BO cATe [E€HOBHM Ha MCTPaXyBameTO, MHTEH3WTETOT Ha TpaHCIMpal@jaTa Kaj
pacTuTe/IHuTe BUIOBH Bo O6mnuk Geire noman Bo criopeada co Toj Bo I'pmuja. Co ornep Ha Toa
pexa pakTOpOT MHKPOKJIMMa HE Ce pas3iMKyBallle MHOTY BO 3KMBEAaNMINTATa Kafe INTO Ce
OflBMBAlllE MCTPa’KyBaH€TO, HUCKUTE BPEJHOCTH Ha MHTEH3HTETOT Ha TpaHCIHpal@jaTa BO
O6unukK, Mery OCTaHaTOTO, Ce pe3yJTaT Ha MONIeMOTO 3arajlyBaime Ha CpEMHATA Off OlIaluTe Ha
TepMoneHTpanuTe. KonuyecTBoTo 0Cn060OfeHa NpallMHa M racoBH, a ocobeHo Ha SO,, ja
HaMHHYBa MakcHMajHaTa fo3BoNeHa KoHUeHTpamuja (MIK) mTo pesynTupa co MOKpPHBaEke
Ha JIMCTOBHTE M CIpevyyBarke Ha HOpMalHaTa yHKuHWja Ha cromuTe. OBa ocobeHo foara fo
m3pa3 Kaj BHHOT Pinus nigra, Xafge IITO KAaKO HHTEH3MTETOT HA TPAHCIHpALMja, Taka H
KOJIMYECTBOTO HA BKYIIHA BOJiA JOCTUTHYBaaTa 3HAYNTETHH BPEIHOCTH.
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