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Preliminary results of research on main growth characteristics of
different poplar clones in ecological conditions of Vychodoslovenska

Lowland

S. KOHAN
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ABSTRACT: Height and diameter growth and volume production of 22 different clones of poplars were evaluated in Sliepkovce
populetum at the age of 12 years. The populetum is situated on medium-heavy and medium humic uninundated alluvia of the
Laborec river; typologically, the group of forest types is Ulmeto-Fraxinetum populeum. The results of evaluation documented that
among the poplars under study the clones Gigant, OP-229 and BL achieved the best growth and maximum volume production while
their mean height amounted to 22.9-23.8 m, mean diameter to 31.9-33.2 cm and average annual volume increment was 25.1-28.3 m?
per 1 ha. The growth of P. Rochester 20/66 poplar was considerably much slower: its mean height amounted to 17.3 m, mean
diameter to 18.7 cm and average annual volume increment was 6.3 m? per 1 ha. It will be necessary to carry out further studies to

obtain more detailed values for these clones.
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The study and evaluation of growth characteristics of
new poplar clones are of great importance in order to
ensure high wood production of lowland forests. The
results of such evaluation that is carried out in populeta
as well as on permanent research plots are applicable to
choose the most suitable clones for particular types of
localities and different silvicultural methods. The growth
characteristics of poplars have been studied in many
countries for a long time, especially in countries with ad-
vanced poplar management. Well-tried clones of black,
white and balsam poplars with high volume production
and good health are available on the basis of research
results that were obtained in Italy, Netherlands, France,
Hungary, Poland, Yugoslavia, Czech Republic and in other
countries. In the Netherlands the productivity of poplars
Androscogin and Dorschkamp is high while clones of
balsam poplars are productive in France, and particularly
1-214 among the Italian poplars (VAN DER MEIDEN 1961;
POURTET 1969; GIORDANO 1970; HEJMANOWSKI 1975;
KERESZTESI et al. 1978; SEKAWIN 1979; BONDOR 1978;
KNEZEVIC 1980; ZSOMBOR 1981; TOTH, SZEMEREDY
1982; WEISGERBER 1984; HALUPA, TOTH 1988; CiZEK
et al. 1992, etc.).

The first results of evaluation of growth characteristics
in poplars in Slovakia were published by VOITUS (1970,
1978). Ecological and growth characteristics of different
poplar clones in populeta were evaluated by KOHAN (1981,
1988, 1998) and VARGA (1982, 1990). The results of these
studies were applied to choose suitable poplar clones for
silvicultural systems in the conditions of Slovakia.
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It is to assume from hitherto experience that tested
clones will contribute to an enlargement of the assort-
ment of regionalized clones and will provide for maxi-
mum production of poplar stands in this country. It will
also be possible to fulfil other social functions of poplar
plantations in Slovakia.

MATERIAL AND METHOD

Growth and volume production of 22 different poplar
clones were evaluated at the age of 12 years; of them,
16 clones are classified to the Aigeiros group: Pannonia,
Guarento, Robusta, Gigant, Sarvar 201/68, P. deltoides
63/51 x P. nigra (Baka 5), P. deltoides A-37, Lux,
P, deltoides x D.37W-1-4, P. angulata T. X P. nigra (Vinohr.
n/V. 75), P. deltoides x P. nigra (Vinohr. n/V. 75), BL,
P. 79-45, OP-229, P. PC 74-203-41 and P. T-PC-3.
P. Rochester 20/66 and P-275 belong to the Tacamahaca
group and P. VI-15-7, P. 79-54, P. 79-50 and P. 97-55 are
inter-American poplars.

Well-developed and healthy one-year poplar plants of
average height 1.90 m were set out at a square spacing of
5 x5 m on a plot with full-area soil preparation: 4 plants
of each poplar clone were used at four replications, i.e.
16 plants on the area of 400 m?. Total area of the popu-
letum was 8,800 m?. Full-area mechanical cultivation of
soil was performed on the whole plot every year from its
establishment, and young trees were hoed individually in
the first three years. Tending measures included systematic
treatment of crowns until the 4™ year and poplar pruning

J. FOR. SCI, 48, 2002 (8): 372-376



in the subsequent years. No thinnings have been necessary
until now because the stand is relatively young.

In the course of biometrical measurements heights of all
trees were measured to the nearest 0.5 m and diameters to
the nearest to 0.5 cm. Data processing provided mean height
and mean diameter, standing volume, mean stem volume and
average annual increments. The volume of large timber was
calculated according to KORSUN’s volume tables (1967).

Evaluation of this research object is so important be-
cause besides Robusta poplar 19 poplar clones, mostly
new bred ones, are evaluated that have not been grown in
the Vychodoslovenska Lowland before now. Therefore
the ecological conditions of the area concerned should
also be evaluated.

CHARACTERISTICS AND EVALUATION
OF ECOLOGICAL CONDITIONS

The Sliepkovce populetum is situated in Michalovce
district on uninundated alluvia of the valley course of
the Laborec river, in Bodrog watershed. Climatically, the
area is warm, moderately dry, with cold winter. Average
air temperature registered at Michalovce meteorological

station is 9.1°C, and 16.1°C in the growing season. Grow-
ing season lasts 200-220 days. Average number of sum-
mer days is 67.2 while the sunshine length is on average
1,916 hours/year, so the conditions are suitable for such
clones that require light and warmth. Average annual
precipitation sum is 591 mm; of it, 352 mm is rainfall
in the growing season: it is often a torrential rain the
vegetation cover can utilize very little, therefore cultural
practices during poplar growing in intensive systems are
very important.

Soil type is deep typical Gleysol: it is medium-heavy
loamy, medium humic, with lower content of available
nutrients, especially N, PO, K O, soil reaction is weakly
alkaline. The groundwater level is at a depth of 2.0-2.5 m,
that means it decreased by about 0.5 m against the level
before a hydrological measure was taken. Typologically,
the group of forest types is Ulmeto-Fraxineum populeum,
the forest type is elm-ash wood with poplar and nettle.

The description of ecological conditions shows that the
research plot represents favorable site, soil, climatic and hy-
drological conditions suitable for demanding poplar clones
in case the principles of an intensive management system are
consistently applied. As they account for 18% of forest lands

Table 1. Height and diameter growth of poplar clones at the age of 12 years

Clone Mean height Avfnrjrg;?;fht Mean diameter Aveirr?f:esiﬁeter
order (m) (%) (m) order (cm) (%) (cm)
Gigant 1 238 100.0 1.98 1 332 100.0 276
OP-229 2 234 983 1.95 2 326 982 271
BL 3 229 962 1.90 3 319 96.1 2.66
Pannonia 4 226 949 1.88 6 270 81.0 225
Guarento 5 23 937 1.85 4 287 864 2.39
Robusta 6 220 924 1.83 14 241 726 2.01
Sérvar 201/68 7 218 916 1.82 5 278 837 2.32
P. PC-74-203-41 8 215 903 1.79 9 258 777 2.15
P. 79-54 9 213 895 1.77 10 256 771 2.13
P-275 10 211 886 1.76 7 264 795 2.20
g;’lig‘);)d"s 63/51 % P nigra 11 209 878 1.74 13 243 732 2.02
fvfféfr"f/svx g)”igm 12 207 870 1.72 8 260 783 2.16
P. 79-45 13 206 866 1.72 16 235 708 1.96
g/fffh”r{"sv_T‘7X5)P nigra 14 205  86.1 1.70 17 233 702 1.94
P, deltoides A-37 15 204 857 1.70 15 237 714 1.97
P. 79-50 16 202 849 1.68 1 253 762 2.11
P, deltoides x D 37 W-1-4 17 201 845 1.67 18 230 693 1.92
P.97-55 18 200 840 1.66 20 223 677 1.86
P. T-PC-3 19 198 832 1.65 12 250 753 2.08
Lux 20 195 819 1.62 21 214 644 1.78
P. VI-15-7 21 192 80.7 1.60 19 226 681 1.88
P. Rochester 20/66 2 173 727 1.44 22 187 563 1.56
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in the Vychodoslovenska Lowland, the results of our research
can be applied in a large part of the territory concerned.

RESULTS AND DISCUSSION

Table 1 shows mean height and mean diameter, average
annual height and diameter increment of poplars at the
age of 12 years; absolute and percentage values are given.
The respective value of a poplar with best height and/or
diameter growth is always taken as 100%. The values in
the table indicate that height growth was best in Gigant
poplar whose mean height was 23.8 m and average annual
height increment 1.98 m. It is followed by OP-229, BL,
Pannonia and Guarento: the mean height of these poplars
exceeds 22.0 m and their average height increment ranges
from 1.85 to 1.95 m. The growth of poplar clone P. Ro-
chester 20/66 considerably lags behind: its mean height is
17.3 m only and average height increment 1.44 m. If the
mean height value of Gigant poplar is taken as 100%, the
mean height values of the poplars OP-229, BL, Pannonia
and Guarento are in the range of 93.7 to 98.3% while in
P. Rochester 20/66 poplar it is 72.7% only. Percentage
values of the other poplars range from 80.7 to 92.4%.

Table 1 also documents the best diameter growth in Gi-
gant, OP-229, BL, whose mean diameter is in the range
of31.9t0 33.2 cm, i.e. it is larger than 30 cm at the age of
12 years; it can be considered as an optimum result in the
given ecological conditions. It is to note that the above-
mentioned three clones achieved the best mean height at
the given age and in the same order. Analogically to the
smallest mean height, P. Rochester 20/66 had the worst
mean diameter, 18.7 cm only; it is 56.3% if compared
with Gigant poplar. The mean diameter of the other pop-
lars, not mentioned in this evaluation yet, ranges from
22.6 cm (P. VI-15-7) to 28.7 cm (Guarento). Average
annual diameter increment of poplar clones under study
ranges between 1.56 cm (P. Rochester 20/66) and 2.76 cm
(Gigant). In comparison with Gigant, whose diameter
growth was the best of all (33.2 cm) and which is taken as
100%, the mean height value of the other poplars amounts
to 56.3% (P. Rochester 20/66) to 98.2% (OP-229). It is
remarkable that the percentage difference between Gigant
with best diameter growth and the other poplars under
study is considerably larger than that in height growth.

Standing volume and average annual volume increment
per 1 ha according to large timber volume are documented

Table 2. Volume production of poplar clones at the age of 12 years

Standing volume

Average volume

Average mean
Mean stem volume g

Clone increment stem increment
order (m*ha) (%) (m*/ha) order (m?) (%) (m?)
Gigant 1 3396 1000 28.3 1 0849  100.0 0.071
OP-229 2 3180 936 26.5 20795 936 0.066
BL 33008 886 25.1 30752 886 0.063
Guarento 4 2366 697 19.7 4 0591 69.6 0.049
Sérvar 201/68 5 2164 637 18.0 5 0.541 63.7 0.045
Pannonia 6 2078 612 17.3 6 0519 611 0.043
P-275 7 2004 590 16.7 7 0501 59.0 0.042
P. 79-54 8 1944 572 16.2 8 048 572 0.041
P. 79-50 9 1879 553 15.7 9 0470 553 0.039
fvi‘i:é;”r’:‘ie/svf%”igr” 10 1872 551 15.6 10 0468  55.1 0.039
P. PC-74-203-44 11 1859 547 15.5 11 0465 547 0.038
P. T-PC-3 12 1836 541 15.3 12 0459 541 0.038
Robusta 13 1708 530 142 13 0427 503 0.036
fﬁjﬁf‘;i)”’es 0351 xPonigra 14 1578 464 13.1 14 0394 464 0.033
f&ﬂi{aﬁ;&;f nigra 15 1510 445 12.6 15 0377 444 0.031
P. deltoides x D-37 W-1-4 16 1493 439 124 16 0373 439 0.031
P, deltoides A-37 17 1455 428 12.1 17 0363 428 0.030
P. 79-45 18 1418 417 11.8 18 0354 417 0.029
P. VI-15-7 19 1346 396 11.2 19 0336 396 0.028
P.97-55 20 1336 393 11.1 20 0334 393 0.028
Lux 21 1310 386 10.9 21 0327 386 0.027
P. Rochester 20/66 22 760 223 6.3 22 0190 223 0.016
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in Table 2. It is evident that among the poplars under study
Gigant achieved the highest standing volume (339.6 m®
per 1 ha) and maximum average volume increment
(28.3 m?® per 1 ha); it also had maximum mean diameter.
It is followed by OP-229 and BL, whose respective stand-
ing volumes are 318.0 m* and 300.8 m* while their aver-
age annual volume increment amounted to 26.5 m* and
25.1 m?, respectively. Taking into account the volume
production of poplars, these values can be considered as
optimum in the ecological conditions of Vychodoslovenska
Lowland. On the other hand, the lowest standing volume
and average annual volume increment were determined in
P. Rochester 20/66: 76.0 m* and 6.3 m*per 1 ha. The stand-
ing volume of the other poplars that have not been evalu-
ated yet ranges from 131.0 m® per 1 ha (Lux) to 236.6 m*
(Guarento) per 1 ha, their average annual volume increment
is from 10.9 m? (Lux) to 19.7 m* (Guarento) per 1 ha. If
expressed in percent, it is 38.6-69.7% in relation to 100%
of Gigant, which achieved the highest volume production,
i.e. highest standing volume, and the highest average annual
volume increment.

It is evident from the results of our evaluation that the
poplar order with respect to mean stem volume or stand-
ing volume does not change. The poplars Gigant, OP-229
and BL, which had maximum standing volume, also had
the highest volume of mean stem. The mean stem volume
of these poplars ranged from 0.752 m* (BL) to 0.849 m’
(Gigant). The lowest mean stem volume was recorded in
P. Rochester 20/66 — 0.190 m®.

Height and diameter growth of OP-229, BL and Pannonia
as well as of standard poplar Robusta was compared with
height and diameter growth of poplars that were grown
and studied in similar site conditions in Hungary (HALUPA,
TOTH 1988). To compare the results, average annual height
and average annual diameter increment of these poplars
were used. It can be stated on the basis of the evaluation
and comparison that the poplars in Slovakia and in Hungary
achieved very similar average annual height increment. On
the contrary, the poplars in the Slovak populetum had a
slightly higher average annual diameter increment than in
Hungary. The difference was 0.25 cm in OP-229, 0.36 cm
in BL and 0.16 cm in Pannonia. Standard poplar Robusta
also showed a small difference of 0.14 cm.

SUMMARY

Height and diameter growth and volume production
of 22 different, mostly new poplar clones were evalu-
ated in Sliepkovce populetum at 12 years of age. The
populetum lies on medium-heavy uninundated alluvia
of the Laborec river. Typologically, the group of forest
types on this plot is Ulmeto-Fraxinetum populeum, forest
type is elm-ash wood with poplar and nettle. One-year
plants of average height 1.90 m were used to establish the
research object where mechanical cultivation of soil has
been carried out on the whole plot every year until now;
other measures were crown treatment and tree pruning
under an intensive management system.
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The results of evaluation show that the poplar clone Gi-
gant achieved the best height and diameter growth as well
as maximum volume production: at the age of 12 years its
mean height is 23.8 m, mean diameter 33.2 cm and average
annual volume increment 28.3 m® per 1 ha. Good growth
and high volume production were determined in OP-229,
BL, Guarento, Pannonia and Sarvar 201/68, whose mean
height ranged from 21.8 to 23.4 m, mean diameter from
27.8 to 32.6 cm and average annual volume increment
from 17.3 to 26.5 m® per 1 ha. P. Rochester, whose mean
height was 17.3 m, mean diameter 18.7 cm and average
annual volume increment 6.3 m® per 1 ha, considerably
lagged behind with its growth and production.

As new poplar clones were mostly tested that had
not been grown in this region until then and since the
age of poplars is relatively low, it will be necessary to
continue this research. The results document that the
above-mentioned poplars achieve better results than the
poplars grown before now. It is realistic to assume that
it will be possible to choose the most suitable clones for
further use in the 20" year of age, which is preliminarily
considered as maturity age, and to enlarge the assortment
of promising and/or regionalized poplars for the region of
Vychodoslovenska Lowland.
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Predbezné vysledky vyskumu hlavnych rastovych vlastnosti rozli¢cnych klonov topolov
v ekologickych podmienkach Vychodoslovenskej niZiny

S. KOHAN

Lesnicky vyskumny ustav, Vyskumna stanica, Kosice, Slovenska republika

ABSTRAKT: Hodnotenie vyskového a hrubkového rastu ako aj objemovej produkcie 22 rozli¢nych klonov topol'ov sa vykonalo
na populete Sliepkovce vo veku 12 rokov. Populetum lezi na stredne t'azkych a stredne humoznych nezaplavovanych altiviach
Laborca a typologicky patri do skupiny lesnych typov Ulmeto-Fraxinetum populeum. Vysledky hodnotenia ukazali, ze najlepsi
rast a maximalnu objemova produkciu zo sledovanych topol'ov dosiahli klony Gigant, OP-229 a BL, ktorych stredna vyska
dosahuje 22,9-23,8 m, stredna hriibka 31,9-33,2 cm, kym priemerny ro¢ny objemovy prirastok 25,1-28,3 m® na | ha. Rastove
znacne zaostava najmé topol’ P. Rochester 20/66, ktory vykazuje stredntl vysku 17,3 m, stredna hrabku 18,7 cm a priemerny

ro¢ny objemovy prirastok 6,3 m* na 1 ha. Tieto vysledky bude potrebné d’al§im sledovanim doplnit’ a upresnit’.

Kracové slova: topole; vyskovy a hrubkovy rast; objemova produkcia; Vychodoslovenska nizina

V praci sa hodnoti rast a objemova produkcia 22 roz-
licnych klonov topol'ov, a to Pannonia, Guarento, Robusta,
Gigant, Sarvar 201/68, P. deltoides 32/51 x P. nigra (Baka
5), P. deltoides A-37, Lux, P. deltoides x D 37 W-1-4,
P angulata T. x P. nigra (Vinohr. n/V. 75), P. deltoides
x P nigra (Vinohr. n/V. 75), BL, P. 79-45, OP-229, P.
PC. 74-230-41, P. T-PC-3, P. Rochester 20/66, P-275, P.
VI-15-7, P. 79-54, P. 79-50 a P. 97-55 na populete Sliep-
kovece vo veku 12 rokov. Populetum lezi na stredne
tazkych nezaplavovanych aluviach Laborca v povodi Bo-
drogu na Vychodoslovenskej nizine. Typologicky patri do
skupiny lesnych typov Ulmeto-Fraxinetum populeum.

Z vysledkov hodnotenia vyplyva, ze zo sledovanych
topol'ov najlepsi vyskovy a hrubkovy rast ako aj maxi-
malnu objemovu produkciu dosiahol topol’ Gigant, ktory
v 12. roku vykazuje strednt vysku 23,8 m, strednt hrubku

33,2 cm, zasobu 339,6 m* na 1 ha a priemerny ro¢ny ob-
jemovy prirastok 28,30 m? na 1 ha ako aj 0,849 m? objem
stredného kmena. Dobry vyskovy a hrubkovy rast ako aj
vysoku objemovu produkciu dosiahli aj topole OP-229,
BL, Guarento, Pannonia a Sarvar 201/68, ktorych stredna
vyska sa pohybuje v medziach od 21,8 m do 23,4 m, stred-
na hrabka od 27,8 cm do 32,6 cm, kym ich priemerny
ro¢ny objemovy prirastok od 17,3 m* do 26,5 m* na 1 ha
a objem stredného kmefia od 0,519 m* do 0,795 m*. Napro-
ti tomu rastovo znacne zaostava najmé topol’ P. Roches-
ter 20/66, ktory vykazuje strednu vysku 17,3 m, strednu
hrabku 18,7 cm, priemerny rocny objemovy prirastok
6,3 m’ na 1 ha a objem stredného kmena 0,190 m?.

Hodnotenie nasho vyskumu ukazalo, ze dosiahnuté
vysledky v ekologickych podmienkach zaujmovej oblasti
mdzeme pokladat’ za vel'mi priaznivé.
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