BALTIC FORESTRY

I CHANGES IN UNDERGROWTH ON DRAINED FORESTED FENS IN LITHUANIA [llV. GRIGALIONAS AND J. RUSECKAS I

Changes in Undergrowth on Drained Forested Fens in

Lithuania

VAIDOTAS GRIGALIUNAS' AND JUOZAS RUSECKAS*

'Kamanos Strict State Nature Reserve, Akmeneés Il k., Akmené distr. LT-85354, Lithuania; E-mail:

varigaliunas l@yahoo.com

’Lithuanian Forest Research Institute, Department of Sylviculture, Liepu 1, Girionys, LT-53101, Kaunas distr.,

Lithuania. E-mail: jruseckas@gmail com

3Lithuanian University of Agriculture, Studenty 13, LT-53361 Akademija, Kaunas distr., Lithuania

Grigaliiinas, V. and Ruseckas, J. 2010. Changes in Undergrowth on Drained Forested Fens in Lithuania. Baltic

Forestry 17(1): 102-1009.

Abstract

Overall area of fens occupies 143.6 thousand hectares in Lithuania, including 79.3 thousand ha or 55.2% of drained

fens. The influence of drainage on undergrowth formation regularities was studied in meso-eutrophic and eutrophic fens
of the Panevézys and Birzai forests using transects, from 100 to 300 m long, perpendicular to the ditch axes or to the
longest edge of the fen. Sixty-one water wells were dug along each transect for ground water level measurements. The
same number of sampling plots (10x10 m) was delineated for investigating the forest vegetation. Furthermore, data
from all forest enterprises of Lithuania (34,855 plots) on the species composition of the undergrowth in drained and
undrained forest fens were analysed. Results from this analysis indicated that intensive drainage of fens (i.e. lowering of
the level of ground water table (H, ) up to 40 cm and more) increased the number of european ash seedlings and decreased
the number of black alder, downy birch and partially Norway spruce seedlings. The highest number of spruce seedlings
was found in extensively drained fens (H,, = 11-30 cm) characterized by forest stands with average (0.7) and lower
stocking level.

Results from our sampling design indicated that drainage in mature birch stands on meso-cutrophic fens and in
black alder stands on meso-eutrophic and eutrophic fens increased undergrowth densities as well as the areas of stands
with second tree layers. Moreover, stands with dense undergrowth (3,000 trees ha! and more) expanded from 3.2 to
4.0%. However, the undergrowth density under mature spruce stands on drained meso-eutrophic fens decreased by 255+39
trees ha' (p < 0.05). It was attributed to the fact that the stocking level of drained spruce stands was higher and that
the undergrowth was shaded more considerably in comparison to undrained spruce stands. Draining of birch and black
alder stands had essentially changed species composition of their undergrowth. For instance, the proportion of spruce in
undergrowth decreased from 10.6 to 35.6% (p < 0.05) while that of ash increased from 10.6 to 41.5% (p < 0.05).
Moreover, a tendency of a decrease in the proportion of black alder was observed in the undergrowth of drained fens.
Lowering the ground water level due to drainage had led to an increased number of ash seedlings (up to 3000-4400 trees
ha'') and weakened natural regeneration of black alder.
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Introduction

Currently, clear fellings prevail in Lithuania which
comprise 80-90% of the total harvesting of forest stands
(Juodvalkis 2007). This does not correspond to the
guidelines of forest policy of the European Union which
promotes the extent of non-clear fellings and gives the
priority to nature-regeneration of stands. Thus forest
biodiversity is preserved and increased. The quantity
of undergrowth or the second storey trees under the
cover of mature stands has indeed been and will remain
as the main criterion for planning and carrying out non-
clear fellings (The regulations of forest final cutting,
2005). The importance of undergrowth for forest regen-
eration is pointed out by many other authors (Rowe

1956, Seppald and Keltikangas 1978, Isomaki 1979, Ku-
uluvainen 1994, Hérnberg, Ohlson and Zackrisson 1995,
Orlander and Karlsson 2000, Korpela 2002, Hotanen et
al. 2006). Moreover, undergrowth can be successfully
applied to assess site quality, to study forest succes-
sion tendencies, to evaluate biological diversity and the
structure of different canopy layers (Leemans 1991,
Segerstrom, Bradshaw, Hornberg and Bohlin 1994, Uut-
tera, Maltamo and Hotanen 1996).

In foreign countries, researchers (e.g., Rowe 1956,
Seppild and Keltikangas 1978, Hokké and Laine 1988,
Saarinen 1989, Laiho et al. 1997, Edppemon 1972,
Cab6o et al. 1981, KpacunsaukoB 1988, Tapa-
kaHoB 2008, Jpyxunun and Crapynckas 2008)
studied the effect of drainage of fens on the compo-
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sition of undergrowth and less frequently on the sec-
ond storey of trees. They have shown that essential
changes occur in stand structure, stocking level, and
in the abundance and species composition of under-
growth following drainage. Furthermore, the number
of shade tolerating tree species usually increase in the
undergrowth and in the second storey due to the in-
crease in the stocking level. However, due to the dif-
ferences in methodologies used by various authors,
draining intensity and duration, soil fertility as well
as duration and classification of site quality, results
are ambiguous, hardly comparable and sometimes even
contradictory. Therefore a thorough knowledge of
forming undergrowth and tree storey is needed (Ho-
tanen et al. 2006).

Natural regeneration of stands was studied by
several Lithuanian scientists in the past (Kairiiikstis
1973, Karazija 1994, Kapustinskaité 1995, Juodvalkis
2007). However, most of the research was assigned to
self-regulation on mineral soils or in the clear-cut ar-
eas of fen sites. Recently, Juodvalkis (2007) investi-
gated regeneration by seedlings, but paid no atten-
tion to the influence of drainage on changes in site
conditions. Despite being rather important, such stud-
ies cannot completely characterize the features of
undergrowth in forest swamps. Thus, the aim of our
work was to assess the effect of fen draining on the
regularities of formation of undergrowth and the sec-
ond storey of trees.

Methods

To study regeneration under stand cover, we se-
lected stands of the main forest tree species (downy
(Betula pubescens Ehrh.) or silver birch (B. pendula
Roth), black alder (4/nus glutinosa (L.) Gaertn.), Scots
pine (Pinus sylvestris L.) and Norway spruce (Picea
abies (L.) H. Karst.)) growing on the meso-eutrophic
(Pc, Pcn forest sites) and eutrophic (Pd, Pd" forest
sites) fens (VaiCys ef al. 2006). In these stands no
thinnings or other logging operations were performed
after drainage. Sixty-one experimental plots (including
18 plots in undrained and 43 in drained areas about
35 years ago) were established in mature and matur-
ing stands of different stocking level. They were lo-
cated in transects every 20-50 metres (depending upon
the area of plot) perpendicularly to the longest edge
of the fen. On the drained fens the experimental plots
were located at the distance of 20, 50, 70, 100 and 150
m from the ditch (Figure 1). Since differences existed
in vegetation community’s composition, areas with
homogenous vegetation were chosen.

In the centre of each experimental plot, water well
was installed. Wells consisted of fenestrated pipe of
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Figure 1. Experimental design showing allocation of sample
plots, water wells, soil sampling profiles and sub-plots for
assessment of natural regeneration under the cover of stands

5 cm in diameter and 1.5 m long. During the study
period (2003-2008), the ground water level was meas-
ured every year in the first decade of May as well as
two other times in dry and wet periods of the grow-
ing season. May was chosen for regular measurements
of the ground water level because, according to our
previous results (Ruseckas 2002), it was during that
period that the level of ground water showed the high-
est correlation with the intensity of drainage and pro-
ductivity of forest stands. Moreover, a pit was dug
up to 1 m depth in each experimental plot to determine
the thickness of soil profile horizons. Deeper layers
were bored at the bottom of each pit down to 2 m depth.

A 10x10 m sampling plot has been also delineated
in every experimental plot near the water well to assess
vegetation. Vegetation cover in all experimental plots
has been assessed in June-July (spring efemeroids were
recorded at the beginning of the growing season).
Ground and bottom layers have been evaluated by es-
timating the cover of grasses, shrubs, semi shrubs and
mosses (projection coverage in %). The layers of veg-
etation have been estimated by assessing the mean
height and projectional coverage (%).

The undergrowth was assessed in the sampling
plots (10x10 m) by determining tree species, age, mean
height and viability by describing its distribution and
location in terms of micro relief. According to age, the
undergrowth was grouped as follows: seedlings, trees
aged 2-5, 6-10, 11-20 years and older than 20 years. In
accordance with vitality, the trees in undergrowth were
grouped into viable, nonviable and dead. For every
group the mean height of all seedlings was measured.

Characteristics of forest stands have been calcu-
lated by conventional methods used in the Forest in-
ventory (Kulie$is 1989).

We analyzed the quantity of undergrowth of dif-
ferent tree species as well as the factors crucially af-
fecting undergrowth. For this purpose, the data of for-
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est management from all Lithuanian forest enterprises
were applied (34,855 plots). While carrying out forest
inventory, the undergrowth was assessed in each ma-
ture and maturing stand by establishing the circular
temporary sample plots as follows: on the inventory site
up to 1 ha — 10 sample plots, 1.1-3 ha — 15 and on that
of 3.1 ha and larger ones — 20 sample plots. Sample plots
were distributed on the site systematically and evenly
over the whole area. In the stands with sparse under-
growth, seedling inventory was simplified measuring
height and distances between individual saplings. While
carrying out forest inventory, the undergrowth was
divided into three size groups of different tree species:
small-sized undergrowth up to 0.5 m, medium 0.6-1.5 m
and large-sized — over 1.5 m.

Analysis was conducted using the data from for-
est management. A characteristic of forests growing
on peatlands is presented in Table 1. Mature and
maturing stands with the second tree layer were as-
signed to a separate group. The second tree layer was
excluded in cases when tree height constituted <75%
of the dominant tree height, and they were higher than
4 m. The relationship of undergrowth quantity between
stand species composition and age as well as site fer-
tility and soil moisture was computed. For this pur-
pose, not only the quantity of undergrowth but also
its species composition were analyzed.

Statistical analysis of the data has been comput-
ed using STATISTICA for WINDOWS 4.3.

Results and discussion

The influence of drainage on formation of the
second layer in mature stands

In accordance with the analysis (Table 1) of data
on forest inventory in undrained fens (Pc, Pd sites)
in Lithuania, absolute majority (97-99%) of mature
stands had no second layer. Most of such stands were
found in black alder forests (99.9%), while the least
appearance of them was in pine stands (57.0%). It
essentially coincides with the conclusion by Juod-
valkis (2007) that the second storey rarely occurs in
the black and grey alder stands. Drainage of birch,
black alder and pine stands increased the quantity of
mature stands with the second storey by 3.6-6.2 times
as compared to the undrained stands. However, even
on drained fen sites in Lithuania the quantity of two-
storey stands was relatively insignificant, i.e. they
made up just 1.8-10.9% (Figure 2).

Drainage of grey alder and spruce stands practi-
cally did not create favourable conditions for the for-
mation of the second tree layer. Therefore, both the
mature spruce and grey alder stands with the second
layer on drained fen sites comprised only 0.2-1.4%
(Figure 2).

Kairitkstis (1973) and Juodvalkis (2007) have point-
ed out that in spruce stands on mineral soils the sec-
ond tree layer is formed rarely. Despite draining of fens
enhances the formation of the second layers in birch,
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to ha % layer, % drained undrained
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Norway spruce 15625 67 5921 38 0.8 10.8 11.2
Birch 72436 51 22028 30 1.0 11.3 7.3
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Figure 2. Proportion of mature stands with second tree layer growing in meso-eutrophic (Pc) and eutrophic (Pd) fens

(Forest inventory data of 1995)
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black alder and pine stands, it has negligible economic
significance. Due to stand drainage, formation of the
second tree layer occurs on a comparatively small ter-
ritory constituting 2.4% of the area of mature stands.

The influence of drainage on undergrowth form-
ing in mature and maturing stands

Lithuanian forest inventory data have showen that
the influence of drainage on formation of the under-
growth in mature and maturing stands in peatlands is
not univocal (Table 2). After drainage, the undergrowth
density increased most for black alder stands (139+26;
p<0.05) on meso-eutrophic fens (Pc" forest site) and
aspen (Populus tremula L.) stands (1,009+£420 trees
ha''; p<0.05) on eutrophic fens (Pd" forest site). The
most insignificant increase (80+19 trees ha'; p< 0.05)
in understorey development was observed in the birch
stands on meso-eutrophic fens. Black alder stands on
the eutrophic fens were intermediate, where the un-
dergrowth density following drainage on average in-
creased 116+32 trees ha”' (p<0.05). Other authors
(Lukkala 1946, Saarinen 1989, Hotanen et al. 2006) also
noted that after draining of forest mires the abundance
of undergrowth had augmented. However, in spruce
stands as expected, undergrowth density did not in-
crease after drainage. On the contrary, on the meso-
eutrophic fens spruce undergrowth density was sig-

relatively minor effect (undergrowth density after drain-
age changed only 5-11%) of drainage. In these stands
only a slight tendency of an increase (19-58 trees
ha') in the undergrowth due to drainage of peatlands
was ascertained (Table 2).

Special attention needs to be paid to the influ-
ence of drainage on formation of mature stands where
3,000 and more trees per hectare grow in the under-
growth. In such stands simplified fellings could be
used. Moreover, in case of clear felling, a new gener-
ation of stands might be formed by preserving under-
growth (Juodvalkis 2007).

In stands, where the undergrowth density attains
3,000 and more trees per hectare drainage resulted in
an increase in the undergrowth from 3.2 to 5.1%, ex-
cluding spruce and grey alder stands. The area of
stands with dense undergrowth after drainage enlarged
most (5.1%) in pine stands and least (3.2%) in black
alder stands (Table 1). In birch stands (Pc" and Pd"
forest sites), following drainage, the amount of stands
with dense undergrowth had increased by 4%. In con-
trast to the stands of pine, birch and black alder, a
tendency of decrease in the area with dense under-
growth by 0.4% was observed in spruce stands. As
mentioned earlier, this can be explained by a higher
stand stocking level in the drained spruce stands and
a consequent reduction of the undergrowth density.

Table 2. The mean density (T) of under-

Drained forest stands

Undrained forest stands

TaT mMw-T) t p

mg(£) Ny

V% T m@E) N V%

Dominant
growth in drained and undrained mature and tree species
: -1

maturing forest stands on fens, trees ha Birch 930
Black alder 967
Spruce 823
Grey alder 391
Birch 1012
Black alder 1049
Spruce 1001
Aspen 1778

Grey alder 411

Meso-eutrophic fens (Pc forest site)

14 5951 87 860 13 5955 87 80 19 420 0.0001
22 1986 98 828 13 4635 95 139 26 5.43  0.0001
14 4784 86 1078 36 946 97  -255 39 -6.61  0.0001
32 260 75 334 18 464 86 58 37 137  0.1170
Eutrophic fens (Pd forest site)
23 3112 79 981 37 945 86 31 43 0.72 04720
23 2744 86 933 23 2176 89 116 32 3.60 0.0003
77 273 78 1022 116 101 88 -22 139 -0.16  0.8730
297 54 82 769 298 13 72 1009 420 240 0.0340
36 257 72 393 39 199 71 19 53 0.35 0.7270

Note: T, T — the mean density of undergrowth, m;,, m —

the mean error of

d?

undergrowth density, N, N — the number of inventory plots, V ,, V — coefficient
of variation; t — Student test, p — probability of Student test (testing the effect
of drainage on the undergrowth density)

nificantly (255+39 trees ha') reduced and on the eu-
trophic fens it slightly decreased (22+139 trees ha™').
This can be attributed to significant increase in the
stocking level of spruce stands after drainage (Table
3) as well as to shading at the same time. Researchers
from Finland (Hotanen et al. 2006) have indicated a
decrease in the number of downy birch seedlings in
spruce stands after drainage.

In grey alder (Pc" and Pd" forest sites) and birch
stands (Pd" forest site), no significant influence of
ditches on the undergrowth density was found. The
reason for this finding could be a very high variation
(coefficient of variation V = 72-86%) in the data and

Table 3. Correlation between the factors conditioning the
undergrowth density

Factors and indexes of phytocoenoses >
components ' ' ! P
Correlation between the ground water level at the beginning of vegetation season and:
The stocking level of the first tree layer of stand -0.37 0.14 -3.03 0.0037
The density of vital seedlings in undergrowth 0.40 0.16 330 0.0017
Grass projectional coverage -0.34 012 -2.74 0.0083
Projectional coverage of high grasses shading -0.41 0417 -344 0.0011
undergrowth
Correlation between the stocking level of the first tree layer:

The density of vital seedlings in undergrowth -0.38 0.15 -3.12 0.0028
The density of live seedlings in undergrowth -0.28 0.08 -2.18 0.0335
Correlation between the grass projectional coverage and:

The density of vital seedlings in undergrowth -0.31 0.10 -2.47 0.0164
The density of live seedlings in undergrowth -0.45 0.20 -3.79 0.0004
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Species composition of undergrowth

With the aid of the material of 1995 inventory and
the data of our experimental plots, we observed that
spruce was dominant in the undergrowth of drained
and undrained mature and maturing black alder and
birch stands (Figure 3). In undrained stands it made
up 70-92 % of the undergrowth while in drained 53-81
%. It coincides with the data obtained by Laiho et al.
(1997) and Juodvalkis (2007). After drainage of peat-
lands of the fen the proportion of spruce in the un-
dergrowth decreased by 11-23 % (+ 3.7-4.2), as the
proportion of European ash (Fraxinus excelsior L.)
undergrowth had increased markedly. According to the
number of seedlings in birch and black alder stands,
ash was ranked second. However, in the drained stands
it occurred 2.6 times more frequently as in undrained
stands it was found to be 1.6-22.8% (£2.1-3.1) and in
drained 14-42% (£2.2-2.9). There was particularly abun-
dant ash undergrowth in the drained black alder and
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Figure 3. Undergrowth species composition of birch and
black alder mature stands by forest site type (forest inven-
tory data of 1995)

birch stands on the eutrophic fens prior to the begin-
ning (1996) of mass dieback of ash stands in Lithua-
nia. Currently, ash undergrowth is infected by unknown
diseases and its vitality is low. The proportion of other
tree species (downy and silver birch, black alder, scots
pine, pedunculate oak (Quercus robur L.), wych elm
(Ulmus glabra Huds.), Norway maple (Acer plata-
noides L.) in the total quantity of undergrowth is low.
In birch stands it makes up nearly 5.8-10.0% and in
black alder stands 6.3-7.6% of the total number of
young trees. After drainage of fens there was a ten-
dency of a slight increase in the proportion (0.1-0.6%)
of aspen and a decrease in the proportion (0.4-1.6%)
of black alder in the total amount of undergrowth.
Kapustinskaite (1960) had also pointed out in her
studies that aspen seedlings occurred in the under-
growth after draining of fens.

Factors that significantly affected undergrowth
density

The variation in the undergrowth density was
very high and reached 72-80% both in drained and
undrained stands growing on fen peatlands (Table 2).
Identification of factors significantly affecting under-
growth density would allow to determine the reason
for such a great variation in the undergrowth density.
A negative moderately significant correlation (coeffi-
cient was -0.60) was found between ash undergrowth
density and the ground water level at the beginning
of the vegetation season (Figure 4). In the stands where
the ground water level was lower by 0-10 cm at the
beginning of the vegetation period, these trees grew
more densely than in the plots with higher ground
water level.

Our results have shown that in the undergrowth
of stands growing on fens ash seedlings regenerated
at the density of 3,000-4,400 seedlings per hectare and

Trees, ha!
9000 -
L[] m
y=1.5958x> +1.3901x + 48.052 8000
2 b = -0.60 7000
5 r=-0.55, p=0.010 6000 -
k= 5000
[ 4000
e 4
< . 3000 |
z o o0 2000 -
< 1000 -
* .

Ground water level, cm

Figure 4. Dependence of ash undergrowth density on the
ground water level on fens at the beginning of vegetation
season
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they dominate in the undergrowth of the stands where
the ground water level is at 41-50 cm depth and deep-
er at the beginning of the vegetation period (Figure
5). Norway spruce prevailed in the undergrowth of the
stands where the ground water level is at 11-30 cm
depth in spring.

) Ash

O Spruce
OBirch

8000 -
M Black alder

-1

~

[=}

(=3

(=)
!

6000 -
5000

4000 -

3000 -
2000 -

: 1.1

Undergrowth density, trees ha

1000 -

-60--51-50--41-40--31-30--21-20--11 -10--1 0-10 11-20

Ground water level, cm

Figure 5. Distribution of average density of tree species in
undergrowth and dependence of the ground water level on
the fens

Black alder and downy birch seedlings mostly
regenerated in the openings that appeared after the
trees had fallen, on the sun-lighted parts of humps and
on other small swells of the ground. A slightly more
abundant (1,000 trees ha™' and over) downy birch and
black alder undergrowth was detected in the stands
where the ground water level was over the soil sur-
face or at 10 cm depth at the beginning of the vegeta-
tion period (Figure 5). Density of black alder and
downy birch seedlings could reach up to 10,500 trees
ha' and up to 3,800 trees ha!, respectively. However,
these small trees grew more abundantly in the groups,
therefore, only a small part of them would survive even
under favourable conditions. In these stands black
alder, small-leaved lime (Tilia cordata Mill.) and as-
pen sprouts were found. For various reasons weak-
ened black alders tried to regenerate by weak sprouts
from the lower parts of stems. Sometimes such sprouts
even reached the second tree layer.

The different conditions for seedling regeneration
exist under the canopy of stands on fen sites. A reli-
able possible conversely proportional correlation of
the average strength has been determined between the
stocking level of the first tree layer and density (n =
-0.40) of the viable undergrowth (Figure 6). A density
higher than 3,000 seedlings ha™' has been found only
in the stands where the stocking level of the first tree
layer does not exceed 0.7. This finding supports the
results by the other authors (Kapustinskaité 1960, 1983,

trees ha™ 5
5000 - y=2047.7x% - 5338.1x + 3224.4

g 007 ?:—-(()).;;)pZOOO?a
2 - 4000 - o - .
2 & 3500 1
2 £ 3000 1 .
= 5 2500 A o °
o = °
g £ 2000
£ 2 1500 1 o .
.5 1000 - . o . o

500 A [ ] . s °

0 T . . $ 8§ $ .

0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0
Stocking level of the first tree layer of stand

Figure 6. Dependence of viable undergrowth density on the
overall stocking level of the first tree layer of undermature
and mature black alder and birch stands

Kysa3uapm 1969, Ilomxkapo, Cremanumk 1988)
who have studied regeneration stimulating measures
under the canopy of stands. Kapustinskaité has found
that it is not purposeful to apply enhancing measures
for undergrowth formation in the stands where the
stocking level is 0.7 and higher since the black alder
seedlings die during the first period of vegetation
under the crowns of trees.

Seedling regeneration seemed also to be affected
by the herbal projectional coverage under the canopy
of stands (Table 3). Weak, conversely proportional
reliable correlation (r = -0.45; p = 0.0004) was found
between the grass projectional coverage and under-
growth density. High, densely growing herbal plants
probably had a negative influence on undergrowth by
shading it as well as by competing for light and nutri-
ents under the cover of stands.

We observed that the herb distribution shaded by
undergrowth and the level of ground water were as-
sociated by weak but reliable conversely proportion-
al correlation (r = -0.41; p = 0.0011) (Table 3). Weak
correlation (r = -0.37; p = 0.0037) was found between
the stocking level of mother stand and the ground
water level at the beginning of vegetation season.

The density of vital undergrowth of all tree spe-
cies (except for the ash undergrowth which due to dis-
eases and game damage is not vital currently) and the
ground water level at the beginning of vegetation were
related by positive correlation (r = 0.40 p = 0.0017) (Ta-
ble 3).

Applying the model of multifactor regression it has
been found that the formation of vital undergrowth on
fens is significantly affected by two major components
“ the ground water level at the beginning of the veg-
etation season (H ) and stand stocking level (S).

A following linear multiple regression equation
between density (N) of vital undergrowth seedlings

and values H, , S was computed:
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N =2643.27 +22.23-H, —2301.29-§ (1)

R?=0.22; F = 8.06; p < 0.0008;

The results of dispersion analysis confirmed it.
They showed that both ground water level and the
stocking level of the first tree layer in the stand had a
great influence on the undergrowth’s density (F = 5.10-

12.37; p = 0.0005-0.0093).
Conclusions

1.The ash undergrowth formed denser on inten-
sively drained fens in which at the beginning of veg-
etation period the depth of the ground water table was
40 cm, and deeper than on undrained and extensively
drained fens. However, the quantity of black alder,
birch and spruce seedlings in undergrowth on such
fens was less than on fens where the water table at
the beginning of the vegetation period was nearer to
the soil surface. The largest number of spruce seed-
lings under stand cover was determined on extensively
drained fens (water table 11-30 cm) in stands of mean
and lower stocking level.

2.Due to drainage the undergrowth density of
mature birch on meso-eutrophic fens and black alder
stands on meso-eutrophic and eutrophic fens slightly
augmented. The areas of stands with the second tree
layer and areas with dense (3,000 trees ha™' and more)
undergrowth enlarged after drainage of fens from 3.0
to 6.0 times and 3.2-4.0% respectively.

3.In comparison to undrained stands, the under-
growth density in drained spruce stands was lower on
meso-eutrophic fens, since drained spruce stands at-
tain a higher stocking level.

4. Drainage of birch and black alder stands on fens
essentially changed species composition of the under-
growth. In comparison to undrained stands, the propor-
tion of spruce in undergrowth of drained stands is 11-
36% less whereas that of ash is 11-42% larger. Besides,
on drained fens a tendency of a decrease in the propor-
tion of black alder in the undergrowth was revealed.
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NU3MEHEHHUA ECTECTBEHHOI'O BO3OBHOBJIEHHUA 11O ITIOJIOI'OM JIECA HA

HU3NHHBIX BOJIOTAX

B. I'puraaronac n 10. Pycenkac

Pestome

OGDbEeKTOM HAIIMX UCCIIENOBAHUN ABUIMCH KAK OCYLIEHHBIE, TAK U HEOCYIIEHHBIE, 0COKOBBIE (C,), 0COKOro-KacaTHKOBbIE
([1,) 4epHOOLIIAHKKH, OEPE3HAKN M ebHUKU. OCyIICHUE HU3UHHBIX JICCHBIX 60710T ObLIO mposeneHo B 1956-1980 t., B
OOJIBIIIMHCTBE CITyYacB, OMMHOYHBIMU KaHaBamu 0,8-1,3 M TiTyOHHEL

YdeT ecTeCTBEHHOT'0 BO30OHOBIICHUSI IO IIOJIOTOM Jieca MpoBOIIcs B 43 mpoOHBIX miomansix (10x10 M), pa3MerieHHbIX
gepe3 20-50 m B TpancekTax 100-300 M ANMHBL, TPOXOAANINX MEPHEHANKYIIPHO ocsiM KaHaB. Eme 18 mpoOHBIX 1utomiagei
OBUIO 3aJI0KEHO B €CTECTBEHHBIX (HEOCYILICHHBIX) OCOKOBBIX U KPAIUBHBIX Oepe3HsIKaX U YEPHOOJNbIIaHNKaX. Bo3ne kaxmon
NpoOHOM IOy 11l HaOJIONCHUS 32 CTOSHHEM YPOBHS I'PYHTOBBIX BOI ObLIM 000pYyIZOBaHBI KOJIOAUEI (Bcero 61 mit).
JIOTIOJTHUTENIFHO TIPOIECCH M3MEHEHUs XOa €CTECTBEHHOT'0 BO30OHOBIIEHHS MO BIMSHHEM OCYIICHHS HU3HHHBIX 0OJIOT
YCTaHOBJICHBI ITyTEM HCIOJIb30BAaHHUS MATCPHAIOB JIECOYCTPOicTBa (Bcero ObUIO MCIONB30BaHO 34,85 THIC. TaKCalMOHHBIX
BBIJIENIOB, B TOM 4nciie 19,23 ThIC. OCYIICHHBIX).

VCTaHOBJIEHO, YTO HHTEHCUBHOE OCYIIEHHE HU3HMHHBIX 0OJIOT (T.€. MOHMXEHHE YPOBHS rpyHTOBBIX Box (H,, ) Ha naano
BereTaloHHoro neprona 10 40 cM U riry0ke) yBeIMYHMBAET KOJMYECTBO CAMOCEBA SICEHs MOJ II0JOTOM JPEBOCTOEB, HO
YMEHBIIaeT KOJMYEeCTBO CaAMOCeBa OJIbXU YepHOH, Oepe3bl M 4acTH4HO enu. Hambonblree KOIMYECTBO caMoceBa €U I10J
TIOJIOTOM JIPEBOCTOEB OBIIO YCTAHOBJIEHO HA SKCTEHCHBHO ocymmeHHbx (H, = 11-30 cM) HU3MHHBIX 607I0Tax, B IPEBOCTOSIX
cpenneit (0,7) 1 MEHbIIIE TOTHOTHI.

B nenom no JIutee ocynieHne 0COKOBBIX OEpPE3HAKOB U YEPHOOIBIIAHUKOB U 0 COKOBO-KaCATHKOBBIX YEPHOOIBIIAHUKOB
HE TOJIKO YBEIMYMJIO TycToTy moapocta Ha (80-139)+(19-32) mt./ra (p < 0,05) Ho u B 3,0-6,0 pa3 yBeqIUUMIOCH ILIOMIAIb
JIeCOB, UMEIOINX BTOPOil sApyc, U Ha 3,2-4,0% mromanu npeBocroes, uMmetomux rycroi (3000 mt./ra u Gomee) mompocrt.
OxHaKo B OCYIICHHBIX OCOKOBBHIX €IBHHKAX T'YCTOTa MOOPOCTA MO TOJIOTOM CIIENBIX IPEBOCTOEB YMEHBIIMIACH Ha 255439
mr./ra (p < 0,05). 10T PakT 0OBICHAEM TeM, UTO MO BIMSHUEM OCYIICHHS eIbHUKOB CYIIECTBEHHO YBEIHYHIACh ITOJHOTA
JPEBOCTOEB, TEM K€ CAMBIM M HHTCHCUBHOCTH 3aTEHEHHUS MTOPOCTa MO IMoJIoroM Jieca. [lox BIusSHIEeM OCyIIeHNs! OCOKOBBIX U
OCOKOBO-KaCaTHKOBBIX OEpe3HSKOB M yepHoobIanukoB Ha 10,6-35,56% (p < 0,05) ymeHbIIMIAch 4acTh camMoceBa €u B
coctape monpocrta u Ha 10,6-41,5% (p < 0,05) yBenmuumiach yacth camoceBa siceHs. KpoMe TOro, Ha OCYIICHHBIX HU3WHHBIX
0oroTax 3aMeveHa TCHACHIIHS YMECHBIIICHHS YaCTH CAMOCEBA OJIbXU YePHOI.

KitroueBble cj10Ba: HU3MHHBIE 00JI0TA, YPOBEHb TPYHTOBOH BOJIBI, KOIMYECTBO MOAPOCTA, CHEIbIE APEBOCTOH

I 2011, Vol. 17, No. 1/(32) [N (SSN 1392-1355

109





