INTACHUK INYMAPCKOI" ®AKVIITETA, BEOI'PAL, 2014, 6p. 110, cTp. 73-86

BIBLID: 0353-4537, (2014), 110, p 73-86

Duki¢ M., Dunijevi¢ Bojovic D., Grbic¢ M., Skocaji¢ D., Markovi¢ M., Samuilov S. Ecophysiological
properties of white and canadian poplar in habitats with various water regimes. Bulletin of the
Faculty of Forestry 110: 73-86.

Matilda Pukié UDK: 581.11+581.522.5]:582.681.81
Danijela Puniijevi¢ Bojovié¢ (497.11 Ada Ciganlija)

Mihailo Grbié¢ UDK: 630*161.1+630*181.31]:630*176.818.1
Dragana Skocaji¢ (497.11 Ada Ciganlija)

Marija Markovié OpurvHajgIHU HayYHH pajl

Sladana Samuilov DOI: 10.2298/GSF1410073D

ECOPHYSIOLOGICAL PROPERTIES OF WHITE AND
CANADIAN POPLAR IN HABITATS WITH VARIOUS
WATER REGIMES

Abstract: In this paper are presented the analyzes of some morphometric prop-
erties, leaves area stomata density and the intensity of leaves transpiration of
white poplar, Populus alba L. and canadian poplar, Populus x canadensis Moench
‘I 214’ in populations at (1) flooded (wet) and (2) unflooded (dry) habitats on the
Ada Ciganlija river island during the growing season. Six trees of each species
from both habitats were selected, with similar height, age and physiological con-
dition. The morphometric analysis of the analysed poplar species show that the
type of habitat did not influence tree height and trunk as well as the leaves area.
However, crown width and trunk diameter were greater in the wetter habitat. It
was found that the intensity of transpiration of Populus x canadensis ‘1 214’ trees
had higher average values (0,73 gH,Odm™h™) than white poplar (0,68 gH,Od-
m™h™"). Transpiration of both taxa was more intensive on the drier than on the
flooded habitats. By analyzing the number and size of stomata on leaves of the
investigated Populus x canadensis ‘1 214’ trees, it was found that stomata are more
numerous but of smaller size on the leaves from drier habitats. It could be con-
cluded that both species could have impact on microclimate conditions by increas-
ing air moisture content and decreasing air temperature but Canadian comparing
to white poplar, slightly greater.
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Increasing air temperature is a consequence of evident global climate change.

Through transpiration plants reduce summer air temperature indirectly, by in-

creasing its relative humidity.

Key words: transpiration, stomata, leaf area, Populus alba, Populus x canadensis
‘I 214°, microclimate

EKO®U3UOJIOINIKA CBOJCTBA BEJIE I KAHAJCKE TOIIOJIE HA
CTAHUIITUMA CA PA3JIMYUTUM PEXKUMOM BOJE
W3Boa: OBaj paJ aHajIM3Mpa WHTCH3UTET TPAHCIHPALMje JIUCTOBA, I'YCTHHY
cToMa W Heka MopdomeTpHjcka cBojcTBa Oene tomone (Populus alba L.) n
kaHazacke tomnolne (Populus x canadensis Moench ‘1 214’ y monynanujama Ha
crannmTiMa (1) B1axHo (1aBJbeHO) U (2) cyBO (HerutaBsbeHO) Ha Anu [urannuju
TOKOM Berertanmje. M3aBojeHo je mo mecT crabania cBakor TakcoHa Ha o0a
CTAaHHUIITA, CIIMYHE BHCHUHE, CTAPOCTH U (HM3MOJIOLIKE BUTAIHOCTH. Mopdome-
TpHUjcka aHayn3a 00a TAKCOHA TOIOJIA [TOKa3aJa j¢ J1a THII CTAHUIITA HUje YTHILIA0
Ha yKyNHY BUCHHY cTabaia u 1ebiia Kao U Ha IOBPUIMHY JIMCTA, JOK CY IIHpPHHA
KpyHEe ¥ IpevHHK aebsa Ouin Behu Ha BIaXHUjeM CTaHUIITY. YTBphEHO je aa je
HHTCH3UTET TPAHCIHUPALMje KaHaJCKe TOIOJIC UMao Belie poceyHe BPEIHOCTH
(0,73 g H,0dm™h™) nero kon 6ene Tomone (0,68 gH,Odm™h™). Tpancnupanuja
00a TakcoHa Ouia je WHTCH3WBHHja HAa CYBJbEM HEr0 Ha BJIAXKHHUjEM, BHUIIE
[JIaBJbCHOM CTAHHIITY. AHaJIM30M Opoja CTOMa Ha MCHUTHBAHUM JINCTOBHMA
KaHaJICKe TOIoJIe, yTBpHEHO je Aa cy cToMe OpojHHUje HA JTUCTOBUMA WHIUBUIYa

ca CyBJbEI CTAHHMINTA C THM IITO j€ YOUCHO Jla Cy MambHX JUMEH3H]a.

Mormo 6 ce 3aKJbYYHUTH Ja 00a UCTpaXKMBaHa TAKCOHA MOTCHIIMjaTHO MOTY MMa-
TH 3HAaTaH YTHIA] Ha MHKPOKJIMMATCKE YCJIOBE IMOBehameM BIIAXKHOCTH U
CMambeHhEeM TeMIepaType Ba3ayxa, C THM IITO HEMTO BehH yTHIaj HMajy cTtadia
KaHajcke TomoJje. [loBehamwe TemnepaType Ba3ayxa je MOCHeIUIa TPUCYTHHX
rno0aHUX KIMMAaTCKUX IPOMEHa. YTHIA] BereTalnje Ha MUKPOKIHMY, HAPOYUTO
y ypOaHUM cpeimHaMa, 3HauajaH je YMHWIAL Y yOlakaBamwy MOCICAHIIA OBOT
3arpeBama.

Kibyuyne peun: TpaHCcHpalyja, CTOME, JIHNCHA MOBpIInHA, Populus alba, Populus

x canadensis ‘1 214°, MUKpOKIUMA

1. INTRODUCTION

Predictions of future changes in climate are uncertain, but it is very likely that
global warming will be accelerated by continued and increasing emissions of CO,
Widespread changes in extreme temperatures have been observed over the last 50 years.
Cold days, cold nights and frost have become less frequent, while hot days, hot nights,
and heat waves have become more frequent.

Policy makers are seriously concerned with the fact that human-induced climate
change is causing increasing risks of floods and droughts, and they need to be able to
identify areas where these will occur. The risk of landslides and fires is also influenced
by the type of vegetation present in any particular area (IPCC, 2007). Increases in at-
mospheric carbon dioxide influence higher photosynthetic rates and increased plant
water-use efficiency (Nobel, 2005). Some authors (Wullschleger and Norby 2001,
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Wullschleger et al. 2002) warn that this could have very bad consequences on
stand-level water relations.

The influence of vegetation on microclimate, especially in urban areas, is avery
important factor in alleviating the consequences of this warming. The most important
physiological plant process, transpiration, is a major consumer of solar energy on the
Earth. Plants through transpiration mitigate summer air temperature indirectly, by in-
creasing its relative humidity. If it is known that the surface of leaves of woody plants
can be an average of several tens of times larger than the area of land on which they
grow, it is clear that the air in the surrounding area has higher moisture content than
the areas with no vegetation. A single isolated tree can lose 200-400 liters of water per
day. For every kg of tree dry matter production several hundred kilograms of water are
necessary (Kozlowski and Pallardy, 1997) .

Transpiration is the process of releasing the water from living plants and can be
conducted through open stoma, cuticle, and periderm lenticels. The driving force behind
this process is lower water potential of plants in relation to land and higher water po-
tential in relation to the atmosphere. Plants use this gradient to transport water from the
soil through the plant and then pay to the atmosphere without their own energy con-
sumption. Plants have an efficient system for regulating the water regime that is strongly
influenced by external factors, especially the intensity of solar radiation. Specifically,
photosynthesis uses only 0.5-2% of energy that reaches the leaves, and 96-97% is spent
on the process of transpiration and heat transfer depending on the type and structure
of leaves.

Stomata density varies according to plant age and is directly influenced by en-
vironmental conditions. However, such characteristic was positively related to CO, as-
similation (Abrams et al., 1994), due to the positive relation between stomata density,
gas exchanges (Araus, 1986) and greater stomata conductance (Boardman, 1977).

Stomata are among the most important physiological features of the body of a
tree (Gravano et al., 2003). Their characteristics can help determine the nature of
physiological processes, water regime and photosynthesis in a specific plant. Plants with
more stomata per unit area have more transpiration intensity and photosynthetic pro-
duction. Generally, a tree with few stomata per unit of leaf surface tends to have large
stomata. Kozlowski and Pallardy (1997) reported the variations in the stomata size
and frequency among species and genotypes. Populus maximowiczii A.-Henry x P. nigra
L, Acer negundo L. and A. saccharium L. had many small stomata and Populus del-
toides W.Bartram, P. nigra L., and Ginkgo biloba L. had few but large ones.

Populus alba L. inhabits a habitat rich in moisture and light, most commonly by
rivers, lakes and canals. It is tolerant to slightly acidic or salty soils. It has a very rapid
growth and can reach a height of 40 m and a crown width of 12—15 m. Formed leaves
are simple and dimorphic, on the long shoots they are ovoid and lobular (3-5 lobes)
whereas thez are ovate on short shoots. The length of the leaves is from 4 - 7 c¢m, and
on the edges they are coarse and blunt toothed. The underside of the leaf is covered
with white hair and the face is dark green, which makes it an effective ornamental tree.
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Populus x canadensis ‘1 214’ was developed by crossing European and American
black poplars. The trunk is quite right, well established and growing in whorls. It usually
has better technical characteristics than the parents and it is therefore cultivated. The
crown of the poplar is narrow and half-pyramidal. The leaves are dark green, slightly
leathery and glossy, serrated. It is favorable for planting in urban areas because of its
resistance to harmful gases. The best-known varieties and clones are : ‘Serotina’, ‘Ro-
busta’, ‘Regenerata’, ‘Marilandica’, ‘I 214°, and ‘T 154’

Trees of Canadian and white poplar are very numerous in the area of Ada Cigan-
lija river island. The share of white poplar is 57,8%, while clone I 214 participates with
18.2% in the total covered surface (Posebne osnove gazdovanja sumama za G.J. ,,Ada
Ciganlija”, 2004.

This paper analyzes the intensity of leaves transpiration, leaves area and stomata
density of Populus alba and Populus x canadensis ‘1 214’ in populations of (1) flooded
(wet) and (2) unflooded (dry) habitats on the river island Ada Ciganlija in the Belgrade
area during the growing season 2011. This kind of investigation can be useful in future
plans of tree planting because poplars are the most efficient in water absorbing and they
influence the air temperature and microclimate conditions.

2. STUDY SITE, MATERIAL AND METHODS

2.1. Environmental conditions and vegetation

The Sava River undoubtedly had the most influence on the emergence and
evolution of the Ada Ciganlija lake island: the regime change and the annual flooding
of the level of maximum and minimum water level is a crucial influence on the properties
of geological materials and profiles, the origin and evolution of ground and relief
formations, the maintenance of specific micro-climate and the evolution, structure and
properties of vegetation.

The geological structure of the soil are powerful tertiary layers of clay which are
deposited in Quaternary sand, gravel, and their different mixtures are shifting toward
approaching the surface of the muddy sands, loess and clay. Soil type is in a wide range
of very wet alluvial pararendzine and its transition to clay soils over moderately moist
alluvial pararendzine.

The area is characterized by temperate continental climate with the mean tem-
perature in the three summer months that is higher than 20°C, mean duration of the
frost-free period is from 180 to 215 days, average rainfall is 691 mm, the minimum is
in February and September, a maximum in May and in June, while during the growing
season (March-September) 434 mm falls, which is 60% of annual precipitation. (Posebne
osnove gazdovanja Sumama za G.J. Ada Ciganlija, 2004).

The natural vegetation of Ada Ciganlija is quite diverse. At the lowest positions
occurs the Saliceto Populetum Raj. community, which is close to the shore of the river,
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providing the stability of the surface compared to the negative effects of flooding. At a
higher altitude there are communities Populetum nigrae Knapp. Community Populetum
albo — nigrae Slav. covers the most areas where there are populations of gray poplar
trees. A significant part of the depression is in habitats with elm and ash. The dominant
species is the white poplar, which participates with 57.8% of the total volume. It builds
pure and mixed populations. A significant portion of these stands is of good quality,
high productivity and secondary health conditions. Populations of white poplar trees are
about 62 years old. The volumetric representation, the Canadian poplar clone I 214 with
18.3% of the total volume management unit, elm with 6.1%, ash 7.9% and oak 3.5%.
Other species, such as white willow, silver linden, aspen, birch, white ash, maple tree,
and the tree of heaven are present together with 16.4% (Posebne osnove gazdovanja
sumama za G.J. Ada Ciganlija, 2004).

2.2. Plant material

Leaf samples were collected from twelve poplar trees of both poplar species,
approximate age, height, diameter and physiological vitality, three times during the
growing season (May, June, and September). Tree height was measured by laser altim-
eter Tru Pulse and trunk diameter by millimeter diameter.

Out of six white poplar trees and six Canadian poplar clones [-214, three are on
the moister habitat, often subject to flooding, while the other three are located in a more
dry and drain position. The leaves that were used for this survey were taken from the
lower third of the crown and from north side position. The research was carried out
during the vegetative growth period when leaves were completely developed.

2.3. Transpiration intensity, leaf area and stomata density determination

The transpiration intensity, mass transpired water per unit leaf area per unit time
(gH,0dm™h™) was determined in the laboratory by the gravimetric method. Samples
of cut off leaf tops were immersed in water with paraffin on the surface to prevent
evaporation. Leaf area was determined by the gravimetric method. Transpiration
intensity was calculated and expressed in g H,Odm™h™.

Stomata density was analyzed on the upper side (abaxial epidermis) and lower
side (adaxial epidermis) of the leaf in six selected trees of Canadian poplar from both
sites (dry and wet). The analysis was done on the fully developed, vital leaves. Samples
of epidermal tissue were taken from the middle part of the plant and the middle part of
leave blade near the main vein. Three samples of every leaf were taken for making
permanent preparations. Determination of the number of stomata per mm? was estimated
using light microscopy with ocular scale and stage micrometer scale. The mean value
of these three calculations was considered mean value for a plant and mean value for 6
plants, as a mean value for a population.
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2.4. Statistics

All data were processed in the statistical analysis of data STATGRAPHIC. The
conclusions were made on the basis of the analysis of variance (ANOVA) and LSD test
was used to determine significant differences among the mean values of the treatments

(p<0.05).

3. RESULTS

3.1. Poplar trees morphometric analysis

Table 1. White and Canadian poplar trees morphometric properties mean values on wet and dry
sites on Ada Ciganlija

TaGesa 1. Mopdomerpujcka cBojcTBa Oelie U eypaMepHuKe TOIOJIE Ha BJIAKHOM U CYBOM CTa-
numrty Ane [urannmje (cpeame BpeIHOCTN)

Tree species /site type
Bpcra / Tan craHumTa

Total tree height (m)
Bucuna craouaa (m)

SE

Trunk height clear of
branches (m)
Bucuna ne6aa 6e3
rpauna (m)

SE

Trunk diameter at
breast height (i)
IIpeynux cradna

Ha NPCHOj BUCHHU (m)

SE

Crown width (m)
upuna xpyne (m)

SE

White poplar
— wet site
bena Tomoma
— BJIQYKHO CT.

15.67b

+0.882

450 a

+0.289

2.83a

+0.203

16.17

+0.328

White poplar
— dry site
bena ronona
— CYBO CT.

16.33 b

+0.667

4.67 a

+0.333

1.73b

+0.233

13.27

+0.393

Canadian poplar
— wet site
Kanascka

TOMOoMa
-BJI&YKHO CT.

18.00
ab

+1.527

533 a

+0.333

293 a

+0.329

15.67

+0.333

Canadian poplar
— dry site
Kanancka

TOIOJIA -CYBO
CT.

19.67 a

+0.333

433 a

+0.333

2.43 ab

+0.120

14.57

+0.233

Legend / Jlerenna: Means followed by same letters are not significantly different at p<0.05 / Cpenme
BPEIHOCTH O3HAYCHE UCTHM CJIOBHMA CE CHTHH(HMKAHTHO HE Pa3inKyjy Ha HHBOY p<0.05

78




ECOPHYSIOLOGICAL PROPERTIES OF WHITE AND CANADIAN POPLAR IN...

T —— —
Leaf area (cm?) D 387a .

0" Noppmmma mucra (cm?) 51.08a T

50 . ...

3SIbE
T

White poplar-dry White poplar-wet site Canadian poplar-dry Canadian poplar-wet
Bena Tonona-cyso Bena tonona-gnaxuo  Kamnascka Tonosa-cypo KaHajCKa TONOJA-BIaXHO

Diagram 1. White poplar and Canadian poplar leaf area mean values on wet and dry site on Ada
Ciganlija. Means followed by the same letters are not significantly different at p<0.05
I'paduxon 1. TToBpinna snucta Gene ¥ KaHajaCKe Torosie (cm %) Ha BIQKHOM M CYyBOM CTAHHUILTY
Ha Amu Hurannuju (cpeame BpeaqHocTH). Cpesitbe BPSAHOCTH 03HAYCHE UCTHM CJI0-

BUMa C€ CUTHH(HMKAHTHO HE pa3yuKyjy Ha HuBOy p<0.05

The analysis of white poplar and Canadian poplar trees in both habitats indicates
that trees in the dry habitat are higher (16.33 m; 19.67 m, respectively), but not at a
significant level. The larger diameter at breast height was noticed in both poplar species
in wet sites (2.83 m; 2.93 m, respectively), but a significantly lower value was found in
white poplar in the dry site (1.73 m). Trunk height clear of branches did not show sig-
nificant differences between the species in both sites. Crown width was greater in the
wet site for both species (Table 1). Crown heigt was calculated as the total tree height
- trunk height clear of branches. The presence of rot was observed on the open trunk
and thicker branches of the most of trees as well as phytopathological disease and en-
tomological damage. There are some dry branches in lower parts of the crowns. The
presence of semi-parasite plant Viscum album L was also noticeable.

3.2. Leaf area

Data on Graph 1. show that site type does not significantly influence the leaf area
in both poplar species. White poplar trees have lower value (average on both sites 33,62
cm?) than Canadian poplar trees (average on both sites 52.47 cm?) .
3.3. Transpiration intensity

The intensity of transpiration in Canadian poplar on the wet habitat was from

0.28 to 1.20, while on dry habitat from 0.52 to 1.93 in gH,Odm™h™". The intensity of
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transpiration in white poplar on the wet habitat ranges from 0.15 to 1 g H,Odm™h™
and on the dry habitat from 0.50 to 1.96 gH Odm™h™ (Graph. 2).

It can be concluded that the average values of transpiration intensity in Canadian
poplar and white poplar trees on dry sites were significantly (p<0.05) higher (0.96;
0.93 g H,Odm™h™, respectively) than in the wet habitat (0.50; 0.43 g H,Odm™h™,
respectively).

The average intensity of transpiration in Canadian poplar is higher than in the
white poplar, but not statistically significant. The lowest transpiration rates were found
in white poplar in the wet site (0.43 g H,Odm™h™) (Graph. 2).

3.4. Stomata density in Canadian poplar

Table 2 shows the number of stomata on the upper and lower leaf epidermis in
the Canadian poplar tree from two habitats. It a significantly (p<0.05) higher number
of stomata was observed in the dry site (52; 42.67) than in the wet site (40.33; 27).

(g H,Odm'h") Transpiration intensity
WuTten3uter TpaHcOupanuje
1,2
0.96 a
093 a
Il DI
O/ EEEEE ... ... ... .. I B .
0,6 . .
0.43 b
0400 I
02 F W ... )
White poplar-dry site ~ White poplar-wet site Canadian poplar-dry Canadian poplar-wet
Bena Tonomna-cyso Bena tonona-enaxkno  Kanajicka Tonona-cyso KaHajcka TOMONa-BIaxHO

Diagram 2. Transpiration intensity (g H,Odm™h™) mean values of white poplar and Canadian
poplar in wet and dry sites on the Ada Ciganlija locality. Means followed by the same
letters are not significantly different at p<0.05

I'pauxon 2. Unrensuter Tpancnupanuje Oene u kanajacke tonone (g H Odm™h™ ) na BnaxHom

U CyBOM CTaHMINTy Ha Anu L{uraniuju (cpeimbe BpeHOCTH). BpenHocTH o3HayeHe
HCTUM CJIOBMMA CE€ CUTHU(MKAHTHO HE pa3iuKyjy Ha HuBoOy p<0.05
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Table 2. Trees stomata density mean values in the wet and dry sites on Ada Ciganlija

Ta6ena 2. I'ycTiHA cTOMa KaHAJCKe TOIOJE HAa BIAXKHOM W CyBoM cranumrty Ane [{urammmje
(cpenme BpeIHOCTH)

Stomata density - Stomata density -
upper epidermis: No. lower epidermis: No.
Tree species /site type of stomata per mm? SE of stomata per mm? SE
Bpcra / Tun cTaHHIITA I'yctuna croma — I'yeTuna ctoma —
TOPH-H eNUIEPMUC: O eNMuIepMuc:
0poj ctoma Ha mm? 0poj ctoma Ha mm?
Canadian poplar — wet site
Kanazcka Tomona -Bi1axHO 52.00 a +7.572 42.67 a +4.055
CTaHMILI.
Canadian poplar — dry site
Kanancka Tomosna -cyBo 40.33b +1.453 27.00 b +4.041
CTaHUIITE

Legend / Jlerenaa: Means followed by same letters are not significantly different at p<0.05 / Cpeame
BPEIHOCTH O3HAYECHE MCTHM CJIOBHMMa C€ CUTHH()HMKAHTHO HE PA3JIMKyjy Ha HUBOY
p<0.05

4. DISCUSSION

Morphometric parameters (Table 1) show that Canadian poplar trees have a high-
er volume of crown (average height 14.01 m and width 15.12 m) than Populus alba
(average height 11.47 m and width 14.72 m).

Leaf area and transpiration influence on higher photosynthetic efficiency and
biomass production (Djuki¢ et Djunisijevi¢, 2002).

According to the comparative analysis of the intensity of transpiration of
Canadian and white poplar in both sites, it can be concluded that the values of
transpiration intensity of Canadian poplar are higher than the values of white poplar
but not at a significant level. The reason for the higher transpiration intensity of Canadian
poplar might be a greater leaf area, longer leaf petal, great stomata density and absence
of trichoma on leaves.

In our research, the leaf area in both poplar species did not differ significantly
in the dry and wet sites, which means that the environmental factors did not influence
the leaf area significantly. White poplar trees have lower values of leaves area than
Canadian poplar trees.

Leaf area index and stomata conductance determine the canopy conductance.
However, in high radiation shorter plants and trees with large leaves are less well
coupled to the atmosphere because aerodynamic conductance is small. In these
communities, if transpiration did not continue at an adequate rate, high radiation loads
would quickly overheat the foliage, unless the amount of radiation intercepted can be
reduced by wilting or leaf curling (Beerling et al. 2001). Leaf area and transpiration
can be increased by irrigation and fertilization. It was reported that in Populus deltoids
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W.Bartram trees irrigation and fertilization increased the transpiration by 66% and 90%,
respectively and also the leaf area index from an average 1.16 in control stands to 1.45
(Samuelson et al., 2007).

Stomata analysis can help a better understanding of physiological processes, water
regime and photosynthesis. The number, size, shape and arrangement of stomata are
influenced by environmental factors such as the humidity of habitats, mineral nutrition,
temperature, light, and other. Stomata are significant because they represent the openings
through which the plant receives carbon dioxide, which is necessary for carrying out the
process of photosynthesis, releases water and oxygen (Djukic ef al. 2011). Thus, the
analysis of stomata of beech on Mt. Kopaonik determined that when the stoma are at a
higher altitude, the more arid habitats are smaller and higher density than those in the
forest community at a lower altitude (Djukic et Djunisijevié¢, 2002).

Stomata density varies according to plant age and is directly influenced by
environmental conditions (Justo, 2005). However, such characteristic was positively
related to CO, assimilation (Abrams er al., 1994), due to the positive relation between
stomata density and gas exchanges (Araus, 1986) and greater stomata conductance
(Boardman, 1977).

On the basis of the footprints of stomata on the leaves of Canadian poplar, it was
found that trees in the wet habitat have lower stomata density than in the dry site. This
confirms data that the trees in drier positions transpire more, because stomata sizes are
greater and also these trees probably have much more developed root systems. The role
of roots proved to be crucial for the intensity of transpiration. It is assumed that the
roots of poplars in the wet habitat are probably less developed due to large amounts of
water in the shallow zones of the soil (Pallardy, 2007). Poplars in the drier habitat
develop a stronger and deeper root in order to provide sufficient moisture from deeper
soil layers. The larger the root in relation to leaf area, transpiration intensity is increased
(Pallardy, 2007).

Various types of vegetation and their differences in sun energy use, aerodynamic
conductance and water use efficiency interact with the local climate and mitigate the
negative consequences.

This research could contribute to the identification of physiological principles
that can be applied to attributes of local vegetation.

The results emphasize the need for further investigation which is significant
for poplar selection under the conditions of the changed climate and water regimen
in the soil.

5. CONCLUSION
The morphometric analysis of both poplar tree taxa species has shown that the

type of habitat did not influence the tree and trunk heights and the leaves area. However,
crown width and trunk diameter were greater in the wet habitat.
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The transpiration of both species was more intensive in the drier than in the
flooded habitat. By analyzing the number and size of stomata on the leaves of the in-
vestigated Canadian poplar trees, it was observed that stomata are more numerous but
of smaller size on the leaves from drier habitats.

It was found that the intensity of transpiration of Canadian poplar trees had
higher, but not significantly higher, average values (0,730 gH,Odm™h™") than white
poplar (0,385 gH,Odm™h™).

It can be concluded that Canadian poplar and white poplar, may have an impact
on microclimate conditions by absorbing ground water and increasing air moisture
content. Canadian poplar can be recommended for air temperature reduction because
of higher crown volume, greater leaf area, longer leaf petal, great stomata density and
greater transpiration intensity in both sites.

The results emphasize the need for further investigation which is significant for
poplar selection under the conditions of changed water regimen in the soil.
Acknowledgements: This paper was realized as a part of the project “Studying climate change

and its influence on the environment: impacts, adaptation and mitigation”
(43007) financed by the Ministry of Education and Science of the Republic

of Serbia within the framework of integrated and interdisciplinary research
for the period 2011-2014.

REFERENCES

Abrams M. D., Kubishe M. E.; Mostoller, S. A. (1994): Relating wet and dry year eco-
physiology to leaf structure in contrasting temperate tree species. Ecology 75 (1)
(123-133)

Araus J. L. (1986): Relationship between photosynthetic capacity and leaf structure in several
shade plants. American Journal of Botany 76 (12) (1760-177)

Beerling D.J., Osborne C. P, Chaloner W. G. (2001): Evolution of leaf-form in land plants
linked to atmospheric CO, decline in the Late Paleozoic era. Nature 410
(352-354)

Boardman N. K. (1977): Comparative photosynthesis of sun and shade plants. Annual Review
of Plant Physiology, 28 (22) (355-377)

Djuki¢ M., Djunisijevi¢ D. (2002): Neka fizioloska svojstva bukve sa Kopaonika, Zbornik
-I Konferencija “S planinom u novi vek”, Kopaonik (137 — 140)

buki¢ M., Punisijevi¢-Bojovi¢ D., Obratov-Petkovi¢ D., Grbi¢ M., Bjedov I,
Skocaji¢ D., Milojevi¢ M. (2011): Stomata properties of invasive plant
Reynoutria japonica Houtt. in the area of Topcider river sides. Congress Pro-
ceedings “First Serbian Forestry Congress-Future with Forests, Beograd
(1251-1258)

Intergovernmental Panel on Climate Change (IPCC) 2007.

Justo C. F. (2005): Plasticidade anatomica das folhas de Xylopia brasiliensis Sprengel (Annon-
aceae). Acta Botanica Brasilica 19 (1) (112-123)

Kozlowski T T, Pallardy S. G. (1997): Physiology of woody plants. Academic Press, San
Diego.

83



Dbuki¢ M., Puniijevi¢ Bojovi¢ D., Grbi¢ M., Skocaji¢ D., Markovi¢ M., Samuilov S.

Pallardy S. G. (2007): Physiology of woody plants. Academic Press, San Diego

Gravano E, Giulietti V, Desotgiu R, Bussotti F, Grossoni P, Gerosa G, Tani C
(2003). Foliar response of an Ailanthus altissima clone in two sites with different
levels of ozone pollution. Environ. Pollut. 121 (137- 146)

Nobel P. S. (2005): Physicochemical and environmental plant physiology, Burlington, MA:
Elsevier/Academic Press.

Posebne osnove gazdovanja Sumama za G.J.,,Ada Ciganlija» 2004, Knjiga I, Beograd.

Samuelson L.J, Stokes T.A, Coleman M.D. (2007): Influence of irrigation and fertilization
on transpiration and hydraulic properties of Populus deltoids. Tree Physiol. 27
(5) (765-774)

Wullschleger S. D, R. J. Norby. (2001): Sap velocity and canopy transpiration for a 12-year-
old sweetgum stand exposed to free-air CO, enrichment. New Phytologist 150
(489-498)

Wullschleger S. D, Gunderson C. A, Hanson P. J, Wilson K. B, Norby R. J. (2002):
Sensitivity of stomatal and canopy conductance to elevated CO, concentration
— interacting variables and perspectives of scale. New Phytologist 153 (3)
(485-496)

Marunna Dykuh

Hannjena Bynucujesuh bojosuh
Muxawio ['pouh

Jparana Ckouajuh

Mapuja Maprosuh

Cnahana Camyuiio

EKO®U3UOJIOIIKA CBOJCTBA BEJIE U KAHAJ/ICKE TOIIOJIE HA
CTAHUIITUMA CA PA3JIMYUTUM PEXKUMOM BOJE

Pe3ume

HajBaxkuuju (u3noiomIKY npolec y Ouibkama, TpaHCHUpAlKja, je BEIUKH MOTpoIIay
CyH4eBe cHepruje Ha 3emibr. Kpo3 omaBame BOJIC M3 CBOjUX OpraHa OMJbKE CMambyjy JICTHY
TeMIIepaTypy Ba3JlyXa HHIUPEKTHO, nmoBehaBajyhu penaTuBHy BiaXHOCT Ba3ayxa. Ilo3Haro je
Jla YKyITHa TOBPILIKHA JIMCTOBA JIPBEHACTHX OMJbaKa MOXKE OMTH HEKOJIMKO JieceTHHa IyTa Beha
OJ1 TIOBPIIMHE 3€MJBUILITA HAa KOME C€ OHE Pa3BUjajy M Jla MOTY Ja M3JIyde HEKOJIMKO JIeCeTHHA
Ha ¥ CTOTHHA JINTapa BOJAE Y TOKY jeHOT JlaHa, CTOra je jaCHO Jia Ba3AyX KOjH UX OKPYXKyje nma
Behu cazpikaj Biare ox obsactu Oe3 Bereraumje. Y paay ce aHaIM3Upajy MophoMeTpHjcka
cBojcTBa crabana, BeIMYHHA JTHCTOBA, HHTCH3UTET TPAHCIHUPAIH]E M I'YCTHHA CTOMa JIHCTOBA
6ene tonone (Populus alba L.) u kanancke tonone (Populus x canadensis Moench ‘1 214”) y
HomnyJanyjamMma ca pa3iId4uTUM BOJAHUM PEXKHMMOM cTaHuiTa U To: (1) muaBsbeHo (BIaxkHO) U (2)
HEIJIaBJbEHO (CyBO) Ha peuyHoM ocTpBy Ana [{urannuja TokoM BererannoHor nepuosa. Mzasoje-
HO je 1ecT cradaja cBaKor TAaKCOHA Ha 00a CTAHUINTA, CJIMYHE BUCHHE, CTAPOCTH U (PU3HOJIOLIKE
BUTaIHOCTH. MopdomMeTpujcka anamu3a oba TakCOHa TOMOJIA [TOKa3asa je JAa THIT CTAHHUILITA HUje
3HAYajHO YTHI[A0HA HA YKYNHY BHCHHY cTabja u jaebiia Kao M Ha MOBPLIMHY JINCTOBA JIOK CY
HMIMPHHA KPYHE U MpeYHHK jaebna Oninu Behu Ha BIa)KHOM CTAHUILTY.
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VYrBpheHo je 1a je HHTEH3UTET TPaHCIHpaNKje KaHaJCKe TOoIe nMao HemTo Behe mpo-
ceune BpenoctH (0, 73 gH,0dm™h™) nero xox 6ene Tomnone (0, 68 gH,Odm™h™). Tpancnupa-
nuja oba TakcoHa Tomose OMia je MHTEH3WBHHja Ha CyBOM HErO Ha BJIQ)KHOM CTAHHUINTY. AHa-
au30M Opoja cToMa Ha MCIUTUBAHUM JIMCTOBMMA KaHAJCKEe TOIOJIE, yTBPhEHO je 1a cy cToMe
OpojHHje Ha JINCTOBMMA HHIUBHUIya Ca CyBOT CTAaHHIITA. YOUCHO je J]a Cy OHE MAambHUX JUMEH3Hja
O] OHUX HA BJIAKHOM CTAHHIITY.

Moriio 61 ce 3aKJby4UTH J1a 00€ TOIoJIe MOTYy UMaTh yTHIaj] HA MUKPOKJIMMATCKE YCIIOBE,
Tj. CMamelke TeMIepaType Ba3ayxa rnosehamem caapkaja Biare Ba3ayxa ¢ THM IITO OU HEIITO
pehu ytunaj umana crabna Populus x canadensis ‘1 214’ u To 300r Beher obuma kpyHe, Behe
MOBPIIMHE JINCTA, TYXKEe APLIKE JINCTa, Behie rycTHHE cToMa, Beher HHTEH3UTeTa TPaHCIIHpallije
Ha 00a THNa CTaHHIITA.

IloBehame Temmeparype Bazayxa je BaxHa MaHH(decTanuja NPUCYTHUX TI00ATHUX
KJIMMaTCKUX MPOMEHa. YTHIAj BereTanuje Ha MUKPOKJINMY, HAPOUUTO y YpOaHUM CpeluHama,
3HA4YajaH je YMHWIAN y yOsakaBamy MOCIeIUIa OBOT 3arpeBama. CBakako Tpeba yka3aTH Ha
noTpedy 3a AajbUM HCTpakMBamKUMa Koja O Owiia 3HavajHa 3a M300p HAJIOTONHMjUX TaKCOHA
TOMNOJNA Kao M ApYyrux jgumhapckux Bpcra apseha u kOyma y yCIOBHMAa M3MEHEHOT PEKUMa
BOJIC Y 3CMJBHIITY.
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