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THE INFLUENCE OF CLIMATIC FACTORS ON RADIAL
GROWTH IN THE SPECIES OF THE GENUS PAULOWNIA

TOPIIAHA PAJIOIIEBUR!
IPATVMLIA BWJIOTWR!

Abstract: This article presents results of the analysis of the current radial growth of two species
belonging to the genus Paulownia: Paulownia fortunei Seem. Hemsl. and Paulownia elongata
S.Y.Hu from a plantation which was artificially established in 1996 and 1997 in the location Bela
Crkva in Serbia. Based on this analysis of the current radial growth of the species Paulownia fortu-
nei Seem. Hemsl. and Paulownia elongata S.Y.Hu and the impact of rainfall and the climate index,
we reached the conclusion that there is apparent correlation between the climatic elements and the
culmination of the current radial growth. The climate in the period during our research (1996 -
2008) varied from arid (E) to slightly humid (B1). The first culmination of the current radial
growth appears as early as in the second and the third years of age, and the second culmination
occurs in the fourth and the fifth years of age. After that there is an abrupt decrease in radial
growth until the third culmination in the ninth year of age. On the basis of research results we can
deduce that there is significant correspondence with and influence of climatic factors on the cur-
rent radial growth of the above-mentioned species.

Keywords: Paulownia fortunei Seem. Hemsl., Paulownia elongata S.Y.Hu, current radial growth,
pluviometric regime, climate index.

1. INTRODUCTION, ISSUE AND ASSIGNEMENT OF THE
RESEARCH

Since a long time ago Paulownia has been grown in China, Korea and Japan,
primarily due to its rapid growth and good quality of wood that can be used for different
purposes. In 1996 scientific research of two species of this genus in Serbia began by
establishing the plantations of Paulownia fortunei Seem. Hemsl. and Paulownia elongata
S.Y.Hu. in the area of Bela Crkva. For the purpose of thorough research, one of the tasks
was to investigate anatomical properties of these tree species. By sampling tress for
dendrometric analysis and the analysis of growth ring widths for each year we collected
the data on the current radial growth. The species’ property to have high annual radial
growth rates enabled the analysis of each year. The resulting data were related to the
rainfall and the calculated climate indices after Thornthwaite for each year. The results
of the comparison of these data proved considerable dependence of current radial
growth on rainfall and the climate index. For the time period of 13 years rainfall varied
annually from 315 mm to 964 mm, and the climatic index varied from - 42, 131 (E) to
35,0662 (B1), which implies the possibility of significant influence on current radial
growth. Similar researches on the impact of climatic factors on diameter and height
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increment of different species were conducted by Jovanovi¢, B. and Stojanovi¢, Lj.
(1982); Vuckovi¢, M., Staji¢, B. (2003), Koprivica, M., Matovi¢, B. (2004); Vukin, M.,
Isajev, V. (2004) etc. However, as the object of these researches were fast-growing tree
species, the very relation between climatic factors and radial growth was even more
obvious.
With regard to the above mentioned issues the following assignments were set:
« Analysis of climatic factors and the climate index after Thornthwaite for the inves-
tigated area;
o Study of diameter development and current radial growth for the species Paulownia
fortunei and Paulownia elongate;
 The influence of pluviometric regime and the climate index on current radial
growth of the analyzed species.

2. MATERIAL AND METHOD

In the course of this research weather conditions for the period from 1997 - 2008
for the meteorological station Bela Crkva, Serbia, were processed in detail with special
attention paid to pluviometric regime and air temperature; the climate index was
calculated (after Thortnthwaite) for each year of the investigated period. Dendrometric
analysis involved 6 trees, that is, 3 mean trees for each species from 20 % of the largest
trees. Also, the analysis of tree-ring width was performed for each year.

By comparative analysis and statistical data processing some parameters of
correlation of the analyzed factors were obtained using the methods of regression
analysis and analysis of variance.

3. RESULTS

3.1. Research sites

The studied plantation is located in the area of Bela Crkva (44°54' N, 21°25' E). The
plantation is established at the altitude of 90 m and a flat terrain in 1996 by planting
Paulownia fortunei and in 1997 by planting Paulownia elongate. The spacing grid was 4 x
4 m with the total planting density of about 625 seedlings per hectare. The research was
conducted during 2008 when the trees were at the age of 12 and 11, respectively.

The plantation was established on agricultural land in conditions similar to those
for forest stand development. The only significant change during the process of
plantation development is climate, particularly rainfall and air temperature - the
parameter which varied a lot in the past 12 years, which significantly influenced current
radial growth.

3.2. The analysis of climatic factors

Air temperature

Average air temperatures for the investigated area in the analyzed period of time are
shown in table 1.
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Table 1. Average monthly air temperatures (° C) for the period 1996 - 2008
Month Year x*
1996 [ 1997 | 1998 [ 1999 ] 2000 | 2001 [ 2002 | 2003 | 2004 | 2005 | 2006 | 2007 [ 2008

I [o3]o5[ 291 22]41]-06[-03[-13]11]-11[51]13]08
I [-03[33[45] 11 [36]40[ 68| -25[15]-22[15]60]43]24
M [ 26493580 66[107] 94 (58] 68[50]56][95]85]67
IV [119] 71 [134] 128 152 114 11,6 [ 107 | 13,1 [ 11,8 | 129 [ 123 13,1 [ 12,1
V. [186]172]161[ 167 185] 182 195[ 204 | 154 [ 168 | 166 [ 184 ] 183 [ 17,7
VI [21,0]208]21,7]205]21,6] 183 21,6 [ 242 20,1 [ 19,5 194 [ 22,8 | 21,7 [ 21,0
VII [ 21,3]201] 222 225[226]229[238]225[23,0]220[233] 246 22,1225
VII [21,6]201] 222220 247 (23,5 21,5] 247 | 21,6 | 204 | 204 [ 23,8 23,1 [ 223
IX [136]160]169[193[172[ 160 164 [ 172|166 [ 182 182 [ 154 | 162 [ 167
X (11,985 |137[120] 144 146]122] 99 | 148 ] 122 138 [ 112 134 [ 125
XI [ 88 [ 7945 [ 471,742 (102827160 75]50]85]72
X | 16 [35]-22]21[43]-25[09]24[35]23[28]07][39]18

Average| 11,1 | 10,8 | 11,7 | 120 | 13,2 | 122 | 12,8 [ 120 | 11,9 [ 11,2 | 11,8 | 13,0 | 129 12,0

Basic characteristics of the air temperature regime are:

o Average annual air temperature for the investigated period amounts to 12 ° C.

o Average mean air temperature for the vegetation period (April - September) is 18.7
© C, and in different seasons: spring 12.2 © C, summer 21.9 ° C, fall 12.1 ° C, and
winter 1.7 ° C.

o The warmest month on average is July with the average temperature of 22.5 ° C, and
the coldest month is January with 0.8 ° C.

o For the period 1996 - 2008 the average annual temperature varied from 10.8 © C
(year 1997) to 13.2 ° C (year 2000).

o The lowest recorded temperature was — 22.8 © C in January of 2000.

o The highest recorded temperature was 42.8 ° C in July of 2007.

Pluviometric regime
Basic data on the rainfall are shown in table 2.

Table 2. Rainfall (mm) for the period 1996 - 2008

Year
Month xS
1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008

I 17,1 | 27,6 | 349 | 43,2 39,5 | 30,1 | 18,9 | 42,9 | 759 | 51,9 | 39,2 | 81,4 | 28,5 | 40,8

II 64,5 | 41,8 | 2,5 | 81,5| 20,6 | 284 | 96 | 13,5 | 42,5| 959 | 49,3 | 66,4 | 11,4 | 40,6

III | 30,3 | 156 | 11,8 | 10,0 | 340 | 51,7 | 14,6 | 85 | 156 | 27,9 | 71,6 | 73,7 | 91,6 | 35,1

IV | 21,9 | 55,6 | 43,1 | 74,9 | 659 | 131,5| 36,6 | 38,1 | 38,8 | 125,7| 102,0| 5,0 | 56,0 | 61,2

\4 82,6 | 49,9 | 51,8 | 49,3 | 24,2 | 28,0 | 60,9 | 55,1 | 56,4 | 107,9| 45,5 | 81,2 | 49,7 | 57,1

VI | 33,6 | 48,2 | 97,4 | 66,5 | 6,7 |159,2|103,9| 18,5 | 30,8 | 64,8 | 178,4| 553 | 70,1 | 71,8

VII | 21,4 | 1555| 64,3 | 234,0| 6,9 | 53,4 | 94,3 | 98,5 | 37,0 | 131,4| 32,9 | 12,2 | 38,7 | 754

VIII | 88,8 |116,1| 358 | 87 | 17,5] 68,2 | 70,9 | 0,5 | 49,3 |161,0|162,7| 64,1 | 51,4 | 68,8

IX |107,3] 37,1 | 69,7 | 659 | 45,2 |190,0| 61,1 | 66,5 | 48,4 | 44,4 | 154 | 91,2 | 55,1 | 69,0

X 27,4 (1054 74,9 22,9 | 2,5 | 24,8 | 60,4 | 115,4| 38,4 | 38,9 | 19,3 | 9944 | 41,6 | 51,6

XI | 598 331|421 | 47,1 149 | 51,0 | 38,3 | 34,0 | 137,6| 22,4 | 36,0 | 80,9 | 42,7 | 49,2

XII | 832 531|173 |113,9| 37,8 | 17,8 | 47,6 | 27,2 | 24,8 | 92,2 | 48,5 | 40,0 | 56,5 | 50,8

2 [637,9]739,0|545,6|817,9| 315,7| 834,1| 617,1 | 518,7 | 595,5| 964,4| 800,8 | 750,8 | 593,3 | 671,6
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Average rainfall for the period 1996 - 2008 amounts to 671.6 mm varying from
315.7 mm (year 2000) to 964.4 mm (year 2005). Years 1999, 2001, 2005 and 2006 are
distinctive with the rainfall of over 800 mm annually.

The driest season of the year is winter with an average of 132.2 mm or 19.7 % of the
total annual rainfall; followed by spring with 153.4 mm or 22.8 % and fall with 169.8 mm
or 25.3%. Summer is the rainiest of all seasons with 216.0 mm or 32.2 %. Throughout
the vegetation period rainfall amounts to 403.3 mm or 60.0 % of the total rainfall, which
is highly favourable for plant development. The analysis per years showed that in the
vegetation period rainfall varies from 41.2 % (year 2007) to 75.6 % (year 2001). In seven
years out of the analyzed 13 years more than 60% of the total annual rainfall is reached
during the vegetation period, whereas the amount of rainfall during the vegetation
period exceeds 50% of the total annual rainfall in 11 years.

The Water Balance after Thornthwaite

The water balance is determined on the basis of average monthly and annual
rainfall values and air temperatures for the period 1996 - 2008 (Table 3).

Table 3. The water balance after Thornthwaite

ToC i (PE) PE P R SE M %
I 0,8 0,06 1 1 41 100 1 0 21
1I 2,4 0,33 6 4 41 100 4 0 36
111 6,7 1,56 22 23 35 100 23 0 12
v 12,1 3,81 48 54 61 100 54 0 7
\% 17,7 6,78 79 104 57 53 104 0 0
VI 21,0 8,78 99 128 72 0 124 3 0
VII 22,5 9,75 108 147 75 0 75 71 0
VIII 22,3 9,62 107 134 69 0 69 65 0
IX 16,7 6,21 73 76 69 0 69 7 0
X 12,5 4,00 50 48 52 3 48 0 0
XI 7,2 1,74 24 19 49 33 19 0 0
XII 1,8 0,21 4 3 51 81 3 0 0
GOD. 12,0 52,85 742 671 595 147 76
V.P. 18,7 643 403 496 147 7
In. hum.= 10,2959 In. arid. 19,8155 Kl ind.= -1,5934

CLIMATE::  SUB-HUMID DRIER - (C1)

CLIMATE-DIAGRAM

Potential evapotranspiration (PE), that is to say the potential amount of water that
would evaporate from the soil and plants in given energetic and temperature conditions
amounts to 742 mm, and real evapotranspiration (SE) amounts to 595 mm.
Consequently, the soil retains water surplus (V) of 76 mm, and water deficiency (M)
appears to be 147 mm. In table 3 and the climate diagram it is shown that water surplus
is present in the first 4 months of the year (from January to April) when the vegetation is
not in need of water as it is in the period of dormancy. Conversely, water deficiency
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appears from June to September, that is, in the vegetation period. This implies that plants
do not receive adequate amount of moisture from the soil for regular growth throughout
the entire year.

The climate index (Im) after Thornthwaite

The average annual value of the general climate index calculated for the studied
period of 13 years, in the investigated area of Bela Crkva, ranges from - 42.13 to 35.07,
that is, the climate varies from arid (E) to slightly humid (B1) climate type. The average
value of the general climate index was calculated on the basis of average monthly and
annual values of rainfall and air temperatures and it amounts to 1.59, which means that
the climate is sub-humid drier (C1).

Diagram 1 illustrates the values of the climate index on a yearly basis in the
investigated period and it indicates periodic interchange of dry and wet periods with
certain, higher oscillations. Additionally, in table 4 there are annual data on the humidity
index (ih), the aridity index (ia) and the climate index (im) along with the climate type
after Thornthwaite’s classification for the investigated period. These data are important
for comparative analysis of their impact primarily on the rate of current radial growth of
the studied species.
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Diagram 1. The climate index (Im) on annual basis

Conclusion on the climate

Macroclimate of the studied area can be classified as sub-humid drier type (C1),
that is moderately continental area that makes the transition from southern type
towards middle European type since it mostly demonstrates sub-humid drier to wetter
conditions (C1 to C2) with one year characterized by slightly humid (B1), over semi-
arid (D) to arid (A) climate.
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Table 4. The climate index after Thornthwaite

Year Th Ia Im Climate type

1996. 15,5645 30,7513 -2,8863 SUB-HUMID DRIER - (C1)

1997. 15,0814 8,21699 10,1512 SUB-HUMID WETTER - (C2)

1998. -6,3658 25,7982 -21,845 SEMI-ARID - (D)

1999. 19,7612 12,3849 12,3302 SUB-HUMID WETTER- (C2)

2000. -6,0613 60,1159 -42,131 ARID

2001. 23,7784 12,8868 16,0464 SUB-HUMID WETTER - (C2)

2002. -12,881 19,9303 -24,839 SEMI-ARID - (D)

2003. 6,58342 42,4361 -18,878 SUB-HUMID DRIER - (Cl)

2004. 15,6295 39,8121 -8,2578 SUB-HUMID DRIER - (C1)

2005. 35,0662 0 35,0662 SLIGHTLY HUMID (B1)

2006. 20,5419 11,5252 13,6268 SUB-HUMID WETTER - (C2)

2007. 27,2224 37,1248 4,94755 SUB-HUMID WETTER - (C2)

2008. 7,37078 30,6991 -11,049 SUB-HUMID DRIER - (C1)
Average 10,2959 19,8155 -1,5934 SUB-HUMID DRIER - (Cl1)

Beside the noticeable deviations and oscillations of the climate in the investigated
area certain regularity can be observed. However, due to the relatively short period of
research monitoring it is not possible to draw firm conclusion regarding the changes
from wet periods to dry periods and vice versa, although this is perceptible to some
extent.

Finally, regarding topography and terrain relief where Paulownia plantation was
established regardless of the altitude, it can be stated that the microclimate of the studied
area is significantly different not only from distant places but also from the surrounding
landscapes with a different plant cover. All these facts should be taken into account
when microclimate of the investigated stands is concerned. These stands with their
canopy, vertical and horizontal structure influence the macroclimate modifying it in
order to create favourable conditions for tree development in a specific stand.

3.3. Tree radial growth

Basic data on diameter development and current radial growth rate for the analyzed
trees (average values for three selected trees of each species) are shown in diagram 2.

The analysis of data indicates that diameter increment is significant in the initial
period up to the sixth year of age in both species. After that it decreases abruptly to
relatively low values. Interestingly, in the initial period Paulownia elongate had some
more intensive radial growth compared to Paulownia fortunei. From the age of 4 to 6 it
lags behind in radial growth to maintain the same level with Paulownia fortunei for the
period between the 7th and the 11th year of age, with a consequently smaller diameter
by about 2 cm or about 1%.
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Diagram 2. Diameter development and current radial growth

Using the model of linear regression equation was obtained:

idpf = -399778 + 402,947g - 0,1015g> ; R% = 80,56%; Se = 6,8 mm;

idpe = 1,56569 — 1558,75g + 0,3879g%R? = 72,62%; Se = 6,3 mm;

idpf - diameter increment Paulownia fortune;

idpe - diameter increment Paulownia elongate;

g - year.

The results showed the usability of this model linear regression equations to create
the relationship between the independent variables. The trend is statistically significant
in both species with p = 0.01. Statistical analysis shows the method applied explains for
80.56% ( Fortune Paulownia) and 72.62% (Paulownia elongate) variability. The standard
error estimates depending on diameter increment of years was 6.8 mm and 6.3 mm and
these values can be taken to limit the construction of new observations to predict these
dependencies.

The first culmination of current radial growth in the species Paulownia fortunei
appears in the third year, followed by the second culmination in the fourth year, and the
third culmination in the ninth year. Paulownia elongate has a similar rate of current
radial growth: the first culmination happens in the second year, the second culmination
in the fourth year, and the third culmination in the ninth year of age. The first and the
second culmination in both species happened in the same calendar year but in different
years of age of the trees, which is a consequence of different climatic conditions for the
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period from1999 - 2001. The third culmination occurs at the same age as a consequence
of biological properties of the species, and in different calendar years since climatic
conditions were quite similar in the period from 2005 - 2006.

Detailed analysis of diameter development and the current radial growth showed an
abrupt decrease of the rate of current radial growth in the year 2000 due to very
unfavourable climatic conditions during that year (insufficient rainfall).

The resulting data lead to the conclusion that the first culmination of current radial
growth appears very early, more precisely, in the second and the third years of age of a
tree, and the second culmination happens in the fourth and the fifth years of age,
respectively; the third culmination with lower maximum values emerges in the ninth
year of age in both species. However, we can deduce that the year 2000 was not that
critical in terms of rainfall as the first and the second culmination would appear as one
culmination at some time between the 2nd and 5th year of age, and the second
culmination would occur in the ninth year of age. All this implies that the studied
species are among the fastest-growing species introduced in these areas, and that
climatic conditions had significant impact on their development. Therefore, from the
silvicultural point of view, rotation period should not be longer than 10 years.

3.4. The impact of climatic factors on radial growth

Influence of climatic factors, in first place rainfall and the climate index after
Thornthwaite, on the rate of radial growth is shown in diagram 3 (3a, 3b, 3c).

Based on the data from the correlation matrix (table 5) it can be concluded that in
addition to the above, dependence on the connection is not significant in terms of corre-
lation relationships of the investigated characteristics. The only connection is the climat-
ic index and the rainfall during the vegetation period which is statistically significant
with p = 0.01. It is especially characteristic that the relationship between diameter incre-
ment and precipitation in the vegetation period is not statistically significant (Diagram
3b).

Table 5. Correlation matrix

g Ik idpf (mm) idpe (mm) P (mm) Pvp (mm)
0,33 -0,89 20,82 027 20,02
§ 0,32 0,00 0,00 0,41 0,99
N 0,33 20,04 -0,01 0,97 0,83
0,32 0,89 0,95 0,00 0,00
i () 0,86 | -0,05 0,89 0,05 0,34
p 000 | 089 0,00 0,87 0,30
tdpe (cam) 2083 | -0,02 0,89 0,06 0,23
P 000 | 095 0,00 0,86 0,49
P () 027 | 097 0,05 0,06 0,89
0,41 0,00 0,87 0,86 0,00
P (o) 20,00 | 083 0,34 0,23 0,88
p 099 | 0,00 0,30 0,49 0,00

g — years; P — rainfall; Ik - Climate index; r — correlation; p value
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The accordance of radial growth trendline with the climate index, as well as with the
rainfall, is even more emphasized for the data from the vegetation period. The first and
the second culminations of the current radial growth appear very early in both
Paulownia species in the same calendar years (1999 and 2001) which can be explained
for by the abundant rainfall. The abrupt decline in the current dbh growth in the year
2000 occurred as a consequence of drought and it had a clear reflection on both species
regardless of tree age. The third, weakly noticeable culmination of current radial growth
occurred in the ninth year of age in both species as a result of plantations’ age i.e. the
biological properties of these tree species.

On the basis of the above listed data it is possible to draw a clear conclusion that
accordance of radial growth trendline with the climatic index and rainfall, explains for
the significant impact of these climatic factors on the culmination of radial growth.

Statistical data processing revealed that there is a statistically significant trend
between current diameter growth and the analyzed climatic factors in both studied
species.

4. CONCLUSIONS

The research in this paper was conducted in the plantation of the species Paulownia
fortunei Seem. Hemsl. and Paulownia elongata S.Y.Hu and it was based on the analysis of
climatic conditions, diameter development and the current radial growth of the trees.

The investigated plantation of Paulownia is located in the area of Bela Crkva, Serbia,
at the altitude of 90 m on a flat terrain. The plantation was established in 1996 and 1997.
During the research, the age of Paulownia fortunei trees in 2008 was 12 years, and of
Paulownia elongate trees it was 11 years. The following conclusions were drawn on the
basis of the obtained results:

« The annual rainfall oscillated from 316 mm (year 2000) to 964 (year 2005), which
proved to have significant influence on the development of individual trees and the
entire stand. The investigated climatic data in the period of plantation development
indicated that the climate is sub-humid drier (C1), and that it varied from arid E
(year 2000) to humid B1 (year 2005).

o The first culmination of current radial growth in both species appears very early: in
the second or the third year, respectively, while the second culmination occurs in
the fourth and the fifth years of age, respectively, whereas the third culmination for
both species appears at the age of nine. The reason why the first and the second
culmination occurred in the same calendar years is the consequence of the extreme
drought in 2000, which caused drastic decrease of the current radial growth. If
climatic conditions in that period had been similar, the first culmination of the
current radial growth would have occurred at the age between the third and the
fifth year of age, and the second culmination around the ninth year of age.

o This study clearly proves the accordance of tree radial growth trendline with the
climate index, as well as with the rainfall.

On the bases of the above considerations, it can be concluded that the studied fast-
growing tree species should not be managed with a rotation period longer than 10 years.
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YTUIA] KIMMATCKUX YMTHNOLA HA TEB/bMTHCKU
ITPUPACT BPCTA POJJA PAULOWNIA

TOPJJAHA PAJIOIIEBIR!
IIPATUIIA BWJIIOTUR!

WMsBop: Y pamy cy faTu IOAaly O aHAIM3M TeKyher He6/bMHCKOr HpUpacTa ABe BPCTe Pofa
Paulownia: Paulownia fortunei Ceem. Xemcn. u Paulownia elongata C. Y. Xy ca mnaHTaxxe nogu-
rayTe 1996. u 1997. ropune y Benoj Lipkeu - Cp6uja. Ha ocHoBy anamise texyher ne6muncKor
npupacra 3a Bpcre Paulownia fortunei Seem. Hemsl. u Paulownia elongata S. Y. Hu u yrunaja
TafjaBMHA ¥ KIMMATCKOT MHJEKCA JOIIIO Ce [0 3aK/bydKa O jaCHOj 3aBUCHOCTH m3Mely xmmmar
CKMX elleMeHaTa U KyIMuHauuje Tekyher mebmunckor mpupacra. Kimma je y mcrpaxuBaHoM
nepuopy (1996-2008. rox) Bapupana o apuate (E) go 6maro xymuzse (B;). ITpsa kynMmuHanuja
Tekyher fie6/bMHCKOT IIpMpacTa HacTyIa BpJIo paHo, Beh y apyroj, ogHocHOo Tpehoj ropmHy, a
[pyTa y 4eTBPTOj, OFHOCHO IeTO0j TOAMHN, @ 3aTUM HAIVIO ONafia, Aa 6y Tpeha Ky/IMuHalyja HacTy-
IMIa y [ieBeToj TopuHu crapocti. Ha ocHOBY mobujeHnx pesynrara 3ak/bydeHO je fja IOCTOjU
BEJIVIKM YTHIIAj ¥ OAYAAPHOCT M3MeDy KIMMaTCKuX YnHmana i rekyher fe6/biHCKOT pypacTa.

Kipyune peun: Paulownia fortunei Seem. Hemsl. u Paulownia elongata S. Y. Hu, Texyhu ne6mus-
CKI1 IIPMPACT, INTYBUOMETPUCKI PEXIM, K/IMMATCKI MHTEKC.

1. YBO/I, ITPOBJ/IEM U 3ATTATAK PAJTA

Oxn naBHUHa, maynoBHMja ce raju y Kunu, Kopeju u Janany mpe csera s6or 6p-
30T pacTa ¥ KBa/UTeTa pBeTa Koje ce Mo>Ke KOPUCTUTH 3a pasnudnuTe HameHe. Ha
noxpydjy Cpbuje 1996. ronyHe 3anounby HaydyHa UCTPaKMBamba JiBe BPCTE OBOTA
pona: Paulownia fortunei Seem. Hemsl. u Paulownia elongata S. Y. Hu., ocHuBameM
IUVIaHTaXXe Ha Nofipyyjy bene Lipkse. ¥ nuby KOMIZIEKCHUX NIPOyYaBaiba, jefaH Of
3ajjaTaka je 610 fja ce Ipoyde aHaTOMCKA CBOjCTBa OBMX BpcTa ipBeha. Y3umameM
crabana 3a JeHAPOMETPUjCKY aHAIM3Y U aHAIM30M LIVpPUHE IPCTEHOBA IPMpacTa
3a CBaKy FOAMHY JIOIIO Ce 1 [0 IofiaTaka o Tekyhem fe6/puHckoM npupacty. Oco-
OuHa BpCTe Jja IMa BUCOKe BPEIHOCTY Ae0/bIHCKOT TOANIIbET IpupacTa oMoryhn
/A je lla ce aHaNM3a BPIIN 3a CBAKy rofuHy. Jlo6ujeny momamm cy ymnopehenn ca
ofipeheHNM KIMMAaTCKMM YMHMOLMMA, OFHOCHO KOJIMYMHOM IIaflaBMHA M M3pady-
HAaTUM KIMMaTckuM mHpekcuma 1o Thornthwaite-y 3a cBaky ropmny. Pesynratn
TOT opebema cy mokasamy Be/MKy 3aBUCHOCT u3Mel)y komrunHe mafapuHa u Kmn
MAaTCKOT MHJEKCa ¥ BPeHOCTH Tekyher f1e6/BMHCKOr mpupacTa. Y UCTPaKUBAHOM
nepuopy of 13 rofuHa, KOMM4YMHA MTalaBJHAa je Bapupaina of 315-964 MM ropuuime,
opHocHO Knmmmarcku nunexc op -42,131 (E) mo 35,0662 (B,), mrro ykasyje Ha Mo-
ryhHOCT 3Ha4ajHOT yTUIaja Ha Tekyhu fe6puHcKy npupact. CIMyHa IpoydaBama
0 YTHLAjy U 3HAuYajy KIMMATCKUX YMHUOLA Ha HeO/bMHCKM M BUCUHCKU IIPUPACT

1 mp T'opdarna Padowesuh; op Jpaeuya Bunomuh, pedosru npodecop; Yrusepsumem y Beoepady -
Hlymapcku pakynmem, beozpady
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KOJ pasHux Bpcra apseha Bpummi cy: JosanoBuh,b.,CrojanoBuh, /b,
1982; Byuk o Bu h, M, Crajuh, B.,2003; Konpusuna, M,MaroBuh,b.,
2004; ByxkuH, M., M cajeB, B., 2004, Yokenra, B. et al. (2005) n gp. Mehyrum, xa-
KO Cy IIpefMeT OBUX MCTpaXkuBama Op3opactyhe Bpcre apseha, To je jour jacHuje
JIOIIIIA 10 M3pa’Kaja Be3a M3Mel)y KmMMaTCcKux YnMHWIana 1 fe6/bMHCKOT IIPUpacTa.
Ha ocHOBY cBera 13/105KeHOT, IIOCTaB/beHN €y cefehn 3agany paga:
e QHA/IM3a KIMMATCKMX YMHMOLA M KIMMATCKOr MHfAekca mo Thornthwaite-y 3a
VICTPXXMBAHO MOAPYYjE;
o JVICTpOXIMBaIbe Pa3Boja IpedHNMKa U TeKyher [eO/BMHCKOr IpupacTa KOf BpCTa
Paulownia fortunei u Paulownia elongata;
e YTUIIAj IVTyBUOMETPUjCKOT PeKVMA ¥ KIMMATCKOT MHJEKCa Ha TeKyhu Ae6/p1HCKu
IPMPACT IPOyIaBaHNUX BpCTa fipBeha.

2. MATEPUJATI NI METOJI PAJA

Y OKBMpY OBMX MCTpaXK/Bamba IETA/bHO Cy 0OpabheHe K/IMMaTCKe IPIINKe 3a HepH-
ox 1997-2008. romuHe 3a MeTeoponowKy cranuiy bema Lipksa — Cpb6uja, mpe cBera
IUTYBMOMETPUjCKI PEXIM U TeMIIepaTypa Bas[yXa M U3padyHar je KIMMaTCKU UHIEKC
o Thornthwaite-y 3a cBaky ropuHy y ucTpaxuBaHoM mepuopy. 3a ieHIpOMeTPUjCKy
aHa/M3Y y3€eTo je 6 cTabara, OBHOCHO 110 3 cpefiba cTabna 3a cBaky Bpcry Apseha, of of
20% Hajjauyx crabama. AHanIM3a MMpPYHE NIPCTEHA NPYUPACTA, OFHOCHO JIeO/BIHCKOT
HpYpAcTa N3BPILIEHA je 32 CBAaKy FOIMHY.

YnopenHOM aHaNMN30M ¥ CTATUCTIYKOM 00pajioM Hobujenn cy onpebhenn mapame-
TPY O 3aBMCHOCTY M3Mel)y aHa/IM3MpaHyX YMHMOLA TT0 MeTofaMa Perpecrone ananmse
1 AHajni3e BapujaHce.

3. PE3YJITATU UICTPAJKVBAILA

3.1 O6jexat mpoy4yaBama

VlcTpakuBaHa IiaHTaXxa Hamasy ce Ha noppydjy Bene Llpkse, Ha 44°54' ceBepHe
reorpadicke mmpuse u 21°25' ucroune reorpadcke gyxune. Ha HaIMOPCKOj BUCHHY OFf
90M 11 paBHOM TepeHY, IVIAHTaXa je IOAurHyTa 1996. romyze cagwoM Bpcte Paulownia
fortunei 1 1997. roguse cagroM Bpcre Paulownia elongata ca rycTvHOM cafiibe Off 4x4M
(625 crabama/xa). Vcrpaxnsama cy BpieHa y Toky 2008. rofiHe Kaja je CTapocT CTa-
6ama 6wra 12, onHocHO 11 roguHa.

ITnanTaxa je MOAUTHYTa Ha IIO/bOIIPUBPENHOM 3EM/BUILTY Y jeFTHOPOJHUM YC/IOBU-
Ma 3a Pa3B0j CacTojMHe. JefiHa Off 3Ha4YajHMjIX IIPOMEHA Y TOKY pa3Boja OBe ITaHTaXe
Cy KIMMaTcKe IPUINKE, Tj. [aflaBUHE ¥ TeMIIepaTypa BasayXa Koja je JoCTa OCLMINpa-
JIa'y IpOTeK/VX 12 TOAVHa, IITO je 3HaYajHO YTULIAIO Ha TeKyhy 1e6/bMHCKY IPYpACT.

3.2 AHami3a KIMMaTCKUX YIHIIALAQ

TemMnmepaTypa Baspgyxa

ITpoceune Temmeparype Basjyxa 3a HaBeJleHO MOJIpydje Y aHA/IM3MPAHOM IIepHOLy
IpuKasaHe Cy y Tabemn 1.
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Ta6ena 1. Cpentbe Meceune Temneparype Basayxa (°C) y nepuopy 1996-2008. rox.

rop c
1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008

Mecel]

I 031052911 ]-22]41]-06|-03]-13] 11]-1L,1|51]13]08

I 03] 33 (45| L1 |[36] 40 ] 68| -25]15]-22| 15| 60| 43| 24

111 26 | 49 | 3580 ] 66 [ 107] 94 | 58 | 68 | 50 | 56 | 95 | 85 | 67

v 119 7,1 [ 134] 128 | 152 | 114 | 11,6 | 10,7 | 13,1 | 11,8 | 12,9 ] 12,3 | 13,1 | 12,1

\4 18,6 | 17,2 | 16,1 | 16,7 | 185 | 18,2 | 19,5]| 20,4 | 154 | 16,8 | 16,6 | 18,4 | 183 | 17,7

VI 21,01 20,8 | 21,7 | 20,5 | 21,6 | 18,3 | 21,6 | 24,2 | 20,1 | 19,5 | 194 | 22,8 | 21,7 | 21,0

VII | 21,3 ] 20,1 | 22,2 | 22,5 22,6 | 22,9 | 23,8 | 22,5 23,0 | 22,0 | 23,3 | 24,6 | 22,1 | 22,5

VIII | 21,6 | 20,1 | 22,2 | 22,0 | 24,7 | 23,5 | 21,5 | 24,7 | 21,6 | 20,4 | 20,4 | 23,8 | 23,1 | 22,3

IX 13,6 | 16,0 | 169 | 193 | 17,2 | 16,0 | 16,4 | 17,2 | 16,6 | 18,2 | 18,2 | 154 | 16,2 | 16,7

X 11,9 85 [ 13,7 12,0 | 144 | 146 | 122 | 99 | 148 | 12,2 | 13,8 | 11,2 | 13,4 | 12,5
XI 88 | 79 | 45 | 47 | 11,7 | 42 [ 102| 82 | 7,1 | 60 | 75| 50 | 85 | 7,2
XII 16 | 35| -221| 21|43 |-25|09 | 24 | 35| 23| 28 | 07| 39 | 138
mpocek| 11,1 | 10,8 | 11,7 | 12,0 | 13,2 ] 12,2 | 12,8 | 12,0 | 11,9 ] 11,2 | 11,8 | 13,0 | 12,9 | 12,0

o OcHOBHe KapaKTepyUCTHKe TeMIIepaTypHOT pexxuma Cy crefehe:
o Cpefrba TOUIIIbA TEMIIEPATYPA 3a MCTPAXUBAHM TIepuof nsHocu 12°C;

o IPOCEYHa Cpefiiba TeMIIEpaTypa Bas[yXa Y TOKY BETETALMOHOT Hepuofa (ampu-
cenrreMbap) msHocu 18,7°C, a mo ropuussum nobuma: nponehe 12,2°C, nero
21,9°C, jecen 12,1 °C n 3uma 1,7°C;

¢ HQJTOIUIMU Mecel] je y HPOCeKy jy/i ca IPOCeYHNM BpegHocTMa of 22,5°C, a
HajxIagHuju janyap ca 0,8°C;

e Y ucTpaxuBaHoM mepyopy (1996-2008.rom) cpenma rOfyIIba TeMIIEpaTypa je
Bapupana op 10,8°C (1997. rox) mo 13,2°C (2000.rop);

« HajHIDKA 3a0e/eKeHa TeMIepaTypa Y UCTPKMBAHOM Iiepuozy of -22,8°C usme-
peHa je y janyapy 2000. rogune;

* HajBMIIA 3a0e/Ie>KeHa TeMIlepaTypa u3MepeHa je y jyay 2007. rofyHe 1 MSHOCIIA je
42,8°C.

Pexum magmaBuHa

OCHOBHY NTOfALIY O KOMMYMHY [Ta[JABMHA HATH Cy Taber 2.

ITpocevna kom4yHa NafflaBMHA y MICTPAXMBAHOM IIEPMOMY M3HOCK 671,6 mm 1 Ba-
pupa o 315,7 mm (2000) o 964,4 mm (2005). KapakTepucTiraHe Cy 4eTHpH TOANHE, I
T0 1999, 2001, 2005. 11 2006, ca mpexo 800 mm mafjaBMHA TOANIIIHE.

Hajcysmbe ropume 106a je 3uma ca npoceynux 132,2 mm wm 19,7% ox ykymHe
TOfUILIbE CyMe ITafjaByHa, 11a nponehe ca 153,4 mm wm 22,8%, 3aTum jecen ca 169,8
mm wm 25,3% u 1eTo Hajkumosutuje ca 216,0 mm mm 32,2%. Y TOKy BereTarjioHor
nepuopa nagHe 403,3 mm wm 60,0% of TopuIbe KOMMYMHE I1/IaBJHA, LITO je BPIO
HIOBOJBHO 32 Pa3Boj OM/BHOT CBeTa. AHA/IM30M I10 TOAMHAMA Y BETeTalYIOHOM IIePUORY
napHe of 41,2 (2007. rop.) go 75,6% (2001. rox). Y 7 ropuHa of TpMHAECT aHAIU3Upa-
HIIX IafiHe IIpeKko 60% IMagaByHa off TOAMIIbe KOMM4KHe a y 11 rofuHa majfjHe IpeKo
50% op rofuIIIbe CyMe NafiaBiHa Y TOKY BeTeTaIMOHOT NTep1ofa.
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Ta6ena 2. Komranna nagasuna y nepuopy 1996-2008. rog (mm)

Mecelr o x©
1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008
I 17,1 | 27,6 | 349 | 43,2 | 39,5| 30,1 | 189 | 429 | 759 | 51,9 | 39,2 | 81,4 | 28,5 | 40,8
II | 645|418 | 25 | 81,5| 20,6 | 28,4 | 9,6 | 13,5 | 425 959 | 493 | 66,4 | 11,4 | 40,6
I | 30,3 | 156 | 11,8 | 10,0 | 34,0 | 51,7 | 146 | 85 | 156 | 27,9 | 71,6 | 73,7 | 91,6 | 35,1
IV | 21,9 | 556 | 43,1 | 749 | 659 | 131,5| 36,6 | 38,1 | 38,8 | 125,7|102,0| 5,0 | 56,0 | 61,2
V | 826|499 | 51,8 | 49,3 | 24,2 | 28,0 | 60,9 | 55,1 | 56,4 | 107,9| 45,5 | 81,2 | 49,7 | 57,1
VI | 33,6 | 482 | 974 | 66,5| 6,7 [159,2|103,9| 18,5 | 30,8 | 64,8 | 178,4| 553 | 70,1 | 71,8
VII | 21,4 | 155,5| 64,3 | 234,0| 6,9 | 53,4 | 94,3 | 98,5 | 37,0 | 131,4| 32,9 | 12,2 | 38,7 | 75,4
VIII | 88,8 |116,1| 358 | 87 | 17,5] 68,2 | 709 | 0,5 | 49,3 | 161,0|162,7| 64,1 | 51,4 | 68,8
IX [107,3| 37,1 | 69,7 | 659 | 45,2 |190,0| 61,1 | 66,5 | 48,4 | 44,4 | 154 | 91,2 | 551 | 69,0
X | 27,4 |1054| 749 | 229 | 2,5 | 248 | 60,4 | 115,4| 38,4 | 38,9 | 19,3 | 99,4 | 41,6 | 51,6
XI | 598 | 33,1 | 42,1 | 47,1 | 14,9 | 51,0 | 38,3 | 34,0 | 137,6| 22,4 | 36,0 | 80,9 | 42,7 | 49,2
XII | 83,2 | 531|173 |113,9| 37,8 | 17,8 | 47,6 | 27,2 | 24,8 | 92,2 | 48,5 | 40,0 | 56,5 | 50,8
Y |637,9]739,0|545,6|817,9| 315,7 | 834,1| 617,1 | 518,7| 595,5| 964,4 | 800,8 | 750,8| 593,3 | 671,6

Xuppuuku 6unanc no Thornthweite-y

XUpuyKy OMIaHC YCTAHOB/bEH Ha OCHOBY CPe/IIbJX MECeYHVIX Y TORVIIIBIX Bpel-
HOCTY II/JaBVHA 1 TeMIlepaType Basayxa 3a nepuop of 13 roguua (1996-2008. rox) je
at y Tabemm 3.

Ta6ema 3. Xuppiraxn 6mranc no Thornthweite-y

ToC u (PE) PE P R SE M \%

I 08 0,06 1 1 41 100 1 0 21
11 24 033 6 4 41 100 4 0 36
101 6,7 1,56 2 23 35 100 23 0 12
v 12,1 3,81 48 54 61 100 54 0 7
v 17,7 6,78 79 104 57 53 104 0 0
VI 21,0 8,78 99 128 72 0 124 3 0
VII 22,5 9,75 108 147 75 0 75 71 0
VIII 22,3 9,62 107 134 69 0 69 65 0
IX 16,7 6,21 73 76 69 0 69 0
X 12,5 4,00 50 48 52 3 48 0 0
XI 7.2 1,74 24 19 49 33 19 0
XII 1,8 021 4 3 51 81 3 0
TOf. 120 | 5285 742 671 595 147 76
B.IL. 18,7 643 403 496 147 7
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Nu. xym.= 10,2959 V. apup. = 19,8155 Kn. muap. = -1,5934

KIVMA: CYBXYMUJIHA  CYBJ/BA - (Cy)

KLIMADIJAGRAM

100

50

7 8 9 10 11 12 13

ITorennmjanna eBanorpancimpanyja (PE), 1j. komunza Moryhe Bopie koja 6u mc-
TapyIa U3 3eM/BMILTA U OV/BHOT CBETA, TIPY JATUM eHepreTCKO-TeMIIePaTypHIM YCIO-
BUMa, M3HOCK 742 mm, a CTBapHa eBaloTpaHcImpanyja je 595 mm. IIpema Tome y
3eM/BMINTY Kao BuIIAK (B) Brare ocraje 76 mm, a nojassbyje ce u Mamakx (M) Byare of
147 mm. Y Tabenu 3 1 KIMMajMjarpaMmy ce BIAM Aa je BULIAK BjIare y mpsa 4 Mecela y
TOJMHIL, ¥ TO Of jaHyapa JI0 alpyia, Kajja O¥/bHOM CBeTy Hifje HEeOIIXOf{HA BJIara, jep je
TO IepMOJ] MUPOBama Bereranyje. Hamporus, Mamak Biare ce nojassbyje y VI, VIL, VIII
u IX Mecerty, Tj. y BereraumonoM nepuopy. CBe 0BO yKasyje Ha TO fja O1/bKe y TOKY Liefe
TOfIHE HEMajy OBO/bHY KOMMYMHY BJIare Y 3eM/bUILTY 33 HOPMa/IaH PasBoj.

KIIMMATCKN MHOEKC (1) IIO THORNTHWEITE-Y

ITpoceyna ropyimba BPeSHOCT OMIITET KIMMATCKOT MHAIEKCA, M3padyHaTa 3a HU3
off 13 rogyHa Ha UCTpaXXuBaHOM OAPYYjy-bena CpkBa, Ha/asu ce y rpaHuiama of -
2,13 po 35,07, 1j. kpehe ce opy apunne (E) no 6maro xymuznse (B,). [Ipoceuna BpegHOCT
OIIITET K/IMMATCKOT MHJIeKCa V3padyHaTa Ha OCHOBY CPE/IEbVIX MECEYHMX 1 TOMMIIIBIX
BPEHOCTY Ta/JaBMHA Y TEMIIepaType M3HOCH -1,59 IIITO 3HauM /ia je K/MMa CyOXyMuHa
cysma (Cy).

I'pachyraxu npuKas BpefHOCTY KIMMATCKOr nHekca (I ) mo romyHama y ucrpaxn-
BaHOM pa3fo0/by yKasyje Ha IepMONYHO CMeIIBabe CYBNX VI BIAKHNX Hepyofia ca
onpebennm, Behum ocumnanyjama (rpadukon 1). ITopex Tora y Tabenu 6p. 4 gatu cy
TOfIaLM II0 TOfJHAMa 32 MCTPaXKMBAYKY TIEPUOT, O MHAEKCY XymupHocTH (1)), MHIekcy
apupHocty (I,) 1 kmmarckom nnpekcy (1)) Kao u o TuIy KIuMe mpeMa Kiracugpuka-
mmju Thornthweite-a. OBy mopauy cy 3HayajHM 32 YIIOpENHY aHAMN3Y HUXOBOT YTH-
113ja, TIpe cBera Ha TOK TeKyher 1e6/p1HCKOT IIpypacTa, KOf, 0BUX BpcTa fApBeha.
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I'padmxon 1. Kmumatcku napexc (1) mo ropyaama

3aK/by4aK 0 KM

Maxpok/mMa NCTPaXMBAHOT MOAPYYja IpKIIafa THITy cydxymupaHe cysibe (Cp), Tj.
TUITY YMEPEHO-KOHTMHEHTA/IHOM MOAPYYjy KOje YMHM Ipea3 Off jy>KHOT TUIa Ka
CPefHmeeBPOIICKOM, TIONITO JICIIO/baBa HajBUIIE YC/IOBe CyOXyMUIHE CyB/be /IO BIIaXK-
Huje (C; mo C,), ca jemHoM roguuoM 6maro xymmpse (B,), mpexo cemmapupne (D) mo
apunse (E).

Tabena 4. Kmumarcku nugexc o Thornthweite-y

TOfIVHA I I, In K/IMMAaTCKY TUII
1996. 15,5645 30,7513 -2,8863 CYBXYMMIHA CYBJ/BA - (C))
1997. 15,0814 8,21699 10,1512 CYBXYMVIHA BTAJKHUJA - (C,)
1998. -6,3658 25,7982 21,845 | CEMMAPVIHA - (D)
1999. 19,7612 12,3849 12,3302 CYBXYMVTHA BJIAJKHUJA - (C,)
2000. -6,0613 60,1159 -42,131 APUIHA
2001. 23,7784 12,8868 16,0464 CYBXYMVITHA BTAJKHUJA - (C,)
2002. -12,881 19,9303 -24,839 CEMMAPUIHA - (D)
2003. 6,58342 42,4361 -18,878 CYBXYMMJIHA CYBJBA - (C)
2004. 15,6295 39,8121 -8,2578 CYBXYMMIHA CYBJbA - (C)
2005. 35,0662 0 350662 | XYMIJIHA BJIATA (B,)
2006. 20,5419 11,5252 13,6268 CYBXYMVIHA BTAJKHUJA - (Cy)
2007. 27,2224 37,1248 4,94755 CYBXYMVTHA BJIAJKHUJA - (C,)
2008. 7,37078 30,6991 -11,049 CYBXYMMIHA CYBJBA - (C))
IIpOCeK 10,2959 19,8155 -1,5934 CYBXYMMIHA CYBJbA - (C)
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ITopen Tako Behux ofcTymama U ocLyIalyje KMMe IIpOy4aBaHoT MOApPYYja, MC-
T0/baBa Ce V3BeCHa IIPABIIHOCT. MebyTnym, ¢ 0631poM Ha UITaK KpaTak Iepuoj ocMa-
Tpamba, He MOXKe Ce JOHETV YBpIIN 3aK/by4ak O CMEHVBabY BIKHIX IePUOJA Ca Cy-
BJIM U OOPHYTO, MaJia Ce TO JJOHEK/Ie 3aIlaXa.

Ha xpajy ce Mo>xe KOHCTaTOBaTH, ¢ 063MpOM Ha KOH(UIypaiyjy 1 pebed TepeHa
Ha KOjeM je IOfJUTHyTa IUIaHTaXKa [ay/IoOBHMja, a 6e3 063upa Ha HaIMOPCKY BUCHHY, Ja
ce MUKPOKIVMA VCTPaXMBAHOT IIOZIPydja OCETHO pas/uKyje, He CaMo Off VAa/beHMX
MecTa Beh 11 off O7VDKVIX OKOJTHVIX TIpefiefia ca ApyrauujuM OWpbHUM HokpyBadeM. Cse
TO Tpeba MMaTy y BUAY Kajja ce pajiyi O MUKPOKIMMI VCTPaXXVMBAHNX CACTOjIHA Koje
CBOJjUIM CKJIOTIOM, BEPTUKAJHOM U XOPM3OHTaTHOM marpabeHomhy yTudy Ha Makpo-

K/IMMY Membajyhi je y /by CTBapara IIOBOJ/bHMX YC/IOBA 32 Pa3Boj CTabajia y KOHKPET-
HOj CacTOjUHM.

3.3 [le6/bMHCKY IpUpPACT

OCHOBHM TTOffALIY O Pa3Bojy IPeYHNKa U TeKyher ie6/bUHCKOT IpMpacTa 3a aHa/Iu-
3upaHa crabya (IIpocedHe BPeHOCTH 3a II0 TP cTabn1a) Aatii Cy Ha rpaMKoOHy 2.
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I'padukoHn 2. PasBoj mpeunnka u Tekyhu fe6/pMHCKY IPUPACT

74 SJIUIYMAPCTBO” 1-2



AHam3oM oOMjeHNX NofjaTaka MOXKe ce KOHCTATOBATH /ia je MOPAacT IpeYHNKa
BE/VKM Y IOYETHOM IIEPUOJY JIO LilecTe TOfiHE CTapocTy oBuX Bpcra. ITocre Tora Ha-
IJI0 OIIajia Ha PeJIaATUBHO HUCKe BPeIHOCTHL. VIHTepecaHTHO je fia je y TOYeTHOM IepH-
opmy Bpcta Paulownia elongata mmama Hemro Behm mopacT IpedyHMKa Off BpCTe
Paulownia fortunei. Y niepuofy o 4eTBpTe [0 LIIeCTe TOAVHE MOYMbe fja 30CTaje Y II0-
pacry ma 6u of ceiMe IO jefjaHaecTe TOfMHE 3a[jp>Kasla MCTY TOK pa3Boja ca BPCTOM
Paulownia fortunei v MambUM IPEYHMKOM 33 OKO 2 cm 1 0Ko 10%.

IIpBa kynMuHarmja Tekyher fe6/pMHCKOT IIpypacta Kop Bpcre Paulownia fortunei
Hactyma y tpehoj, 3atum gpyra y 4eTBpToj, a Tpeha y meBeroj romuun. Kox Bpcre
Paulownia elongata 3amax<a ce clM4aH TOK TeKyher Ae6/bMHCKOT IpupacTa: IpBa KyJl-
MMHALYja je y PYToj, Apyra y 4eTBpToj a Tpeha y ieBeToj ropgunu crapoctu. Hacryname
TIpBe U pyre Ky/IMIHaIMje TeKyher fe6/bMHCKOT pypacTa Kof, 06e BPCTe je y UCTOj Ka
JIEHIAPCKOj TOIVIHM, A Y Pa3/IMINTOj CTAPOCTH CTAbAIa, ILITO je TIOC/IeANIA Pas/IMIUTIAX
K/IVIMaTCKUX IPUIVKA Y TOM BpeMeHcKoM nepuopy (1999-2001.rop). Tpeha kymvuna-
IMja HACTYTIA Y MICTOj CTAPOCTH KO IIOC/IEMMIIA OJIOMONIKOT CBOjCTBA BPCTE, A Y Pas/in-
YUTUM KaTeHAAPCKMM TOfIYHAMA, jep Cy KIMMATCKe IPIIKe 6uTe IIPUOIVDKHO UCTe Y
ToM nrepuopy (2005-2006.rox).

Ha ocHOBY fieTa/bHe aHanu3e pas3Boja IpedHnKa 1 Tekyher fe6/pUHCKOT IpupacTa
MOYKe ce KOHCTaTOBaTH fla [JO HaIJIOT OIlafiarba oBor mpupacra y 2000. rogyum fonasu
300T M3y3€THO HEMOBO/BHMX KIVMATCKMX IPIIMKA Y TOj TOAMHY (MajIa KO/IMYVHA I1a-
IaBIHA).

Ha ocHOBY fo6ujeHnx mogataka Moxke ce 3aK/by4UTH fla IIpBa Ky/IMUHALMja Te-
Kkyher ze6/bMHCKOT IpMpacTa HACTYIIA BPJIO PaHO U TO Y IPYTOj, OAHOCHO Tpehoj ropm-
HI CTapoCTM CTabasIa, a pyra y 4eTBPTOj OFHOCHO IeToj, a Tpeha ca 3HaTHO HIDKMUM
BPEHOCTVMA Y [IeBeTOj TOIVIHM CTapocTy crabama. MebyTim, Moxe ce 3aKk/byunTu ia
2000. royHa HYje O¥Ta TaKO HETIOBOJbHA Ca M/IOM KOJIMYMHOM IIaJjaBIHa, 1a 011 IpBa
¥ ipyTa KyJIMMHaIMja Tekyher ge6/bMHCKOT IpupacTa 6111 U3paskeHa y jefHOj Koja 6u
HAaCTYIJIa Off IpyTe [0 TleTe TOANHe, a ipyra 6u 6wa y aeBetoj roguumn. CBe 0BO yKa-
3yje Ha TO Ia Cy OBO jefiHe Off HajOp>ke pacTyhux BpcTa yHeTIX Ha OBe IIPOCTOpe 1 fija CY
Ha IbUXOB Pa3BOj MMajie BeMKM YTUIAj KIMMaTCcKe npuamke. Ha ocHoBy Tora, ako ce
TIpeJiake rajere y INTaHTa)kaMa OBJX BPCTa, He Tpeba nhi ca Ty>KoM onxonmoM of 10
TOfIVHA.

3.4 YTunaj KIMMaTcKMX YMHIIANA Ha Ke0/bMHCKM IPUPACT

YTHIaj KIMMAaTCKMX YMHWIALA HA TOK Ie0/bIHCKOT IPUPACTA, IIpe CBera MafjaByHa
¥ KWIMMaTcKor nHpeKca o Thornthweite-y, nar je Ha rpadukony 3 a, 6 n 11,

I[TopynapHOCT TpeHAa Ae6/BMHCKOT IIPUpAcTa U KIMMATCKOT MHEKCa, Kao U Majja-
BIIHA jOII je jacHMje M3paXkKeHOo Kafia ce yIopefe TU MOJALM Y BereTalllOHOM IIepHOfy.
IIpBa u mpyra KynMuHanyja Tekyher ge6/bMHCKOT IIpypacTa Koja HaCTyIla BP/IO PaHO
Ko7, 0be BpCTe Iay/IoBHMja y UCTOj KaseHAapckoj roguum (1999. u 2001. rox) Moxxe ce
00jacHUTY Be/IMKOM KOTMYMHOM NafiaBuHa. Harmu nap rexyher pe6/puHcKor nmpupacra
y 2000. rofyHY Kao HOCTIeAMIA CyIIHe TOfIHe, jJaCHO Ce OfjpasuyIo Kof obe BpcTe, Oe3
o63upa Ha pasmruuty crapoct. Tpeha, cmabo m3pakeHa KyaMmHaumja Tekyher
Tie0/BMHCKOT TIpUpACTa je Ko 06e BpcTe HACTYIIA Y 9. TOAMHY Kao MOC/IeULIa CTapo-
CTJ OBVIX IVTAHTKa, OTHOCHO OVMOJIOLIKOT CBOjCTBA OBMX BpCTa ApBeha .
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Ha ocHOBY M3/10’KeHVIX IIOffaTaKa MOXKe Ce jaCHO 3aK/bYUMTH A KO, KyJIMIHALVje
Tekyher je6/BMHCKOT IIpUpacTa IOCTOj) BE/MKI YTUIIAj M MOAYAApHOCT u3Melyy komm-
4I[He [Ta/JABIHA, K/IMMATCKOT MH/EKCA ¥ BPEFHOCTY TeKyher e6/bMHCKOr IpypacTa.

CrarycTirakoM 06pajfoM IofjaTaKa IoKasajIo e /i IOCTOjV CTATUCTIYKY 3HAYajaH
Tpenp usMeby texyher fe6/pMHCKOr IpupacTa ¥ MPOy4aBaHMX KIMMATCKMX YMHIIAIIA
Ko7 00e aHa/mM3npaHe BPCTe.

4. 3AK/bYYLIN

VicTpaxxuBama y OKBUPY OBOT pajia M3BpIIeHa Cy Y IVTAaHTaXu BpcTa Paulownia
fortunei Seem. Hemsl. u Paulownia elongata S. Y. Hu poy4aBameM KIMMATCKUX IIPHU-
JIVIKa V1 aHa/IM3e Pa3Boja MpedHNKa U TeKyher 1e6/pMHCKOT IpypacTa crabaa.

ITpoyyaBaHa IUTaHTaXka Nay/IOBHUje HaTasy ce Ha moppy4jy berme Cpkse-Cpbuja,
Ha HaMOpCKoj BucuHM off 90 M Ha paBHOM Tepeny. ITmanraxa je mogurayra 1996, on-
HOcHO 1997. ropuue. IIpuwmkom uctpaxnBarma 2008. rofyHe, crapocT crabana Bpcre
Paulownia fortunei je 12, a Bpcte Paulownia elongata 11 ropuna. Ha ocHOBY fo6mjennx
pesy/Tara jo1uIo ce o caefehux 3ak/bydaka:

* TOAIVIIEbA KOMMYNHA TTAfaBMHA OCIUIMpAZIA je of 316 mm (2000. rox) o 964 mm
(2005. rog.), mITO je ¥IMAJIO BEMKOT YTHIIAja Ha pa3Boj crabasa 1 cacrojuHe. IIpoy-
YaBaHY KIMMATCKY TIOfALY Y TIepYOfly PasBoja IVTAaHTaXe TTOKA3a/IN Cy fla KIMMa
npumnaza cyoxymunHoj cyspoj (C;) y ucrpaxusaHom nepuopy (1996-2008. rox), a
Bapupaina je of apuzte E (2000. ron) mo xymmpne (B;) 2005. romuHe.

« IpBa Ky/IMMHaLVja Tekyher ge6/bMHCKOT IpupacTa Koji 06e BPCTe HACTyIIa BpJIo
PaHo: y Ipyroj, OGHOCHO Tpehoj ropyHm cTapocTy, a Apyra KyJIMMUHALMjA Y 4eTBp-
TOj OfHOCHO IIeTOj TOAVHM CTapoCTy JoK Tpeha KylIMmHarmja Kop obe BpcTe
HACTYIIa y JieBeToj TOAMHM CTapocTu. Pasyor nojase npse u Apyre KylIMMHaIje
Tekyher e6/bMHCKOT IpMpacTa y UCTUM Ka/leHIAPCKUM TOAMHAMA IIOCTIEMIIA je
eKkcTpeMHO cyiuHe, 2000. ToauHe Koja je JoBela O BEMMKOI CMamerma TeKyher
fe6/pMHCKOT npypacta. Ja cy 6ure npyuOmDKHO MCTe KIMMATCKe IPUIMKE Y TOM
Hepuopy, IpBa KyIMMHAIMja TeKyher Ae6/bMHCKOr HpupacTa OM HacTymmIa
m3meby Tpehe u nete, a Apyra oKo AeBeTe rofMHe.

« IpOy4YaBama Cy jaCHO MOKa3asIa Ja MOCTOjU MOyAapHOCT u3Mehy TpeHna Texyher
T1e0/BMHCKOT IIPYPACTa U KOTMYMHE MaJJaBUHA U K/IMMATCKOT MH/eKca.

Ha ocHOBY cBera M3/I0)KEHOT Ce MO>Ke KOHCTaTOBATH fia ca 0BUM OpsopacTyhum
BpcTama ApBeha Ha MCTpaXMBaHMM IOAPYYjuMa He Tpeba rasfoBaTi ca JY)KOM OII
xomwoM off 10 roguHa.
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