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CTeM KOMOHHEPYIOTCA B CIIOWHBIE THOPHIMBIC 0OPA30BAHMS, KIACCHQHKALHIO
KOTOPBIX CIEAYeT OCYINECTBIATh IO COOTHOMICHHHD ILIOMANCH TPEX OCHOBHBIX
THIIOB 3KOCHCTEM.

ITpa KONOrEYECKOM HOPMHPOBAHAH ATMOCGEPHBIX JATPASHEHANR N0 peak-
MK APEBECHOH PACTHICABHOCTH, CIEAYET HMCTh B BHIY NPAKTHUCCKYIO HEBO3-
MONKHOCTS YCTAHORBHTH CIHHBIC A7 KAKOH-IHO0 3HATHTCTBHOH TCPPHTOPEH
HOPMATHBE] 3ArPA3HCHHAS N0 OTIE/TEHBIM BEIECTBaM. [ MPAKTHYECKOrD NPHME-
HEHHZ HOPMEI TOJH K GBITH TOKATbHO-HHIHBRyATbHLME. Takoe monoxenne
AMECT MECTO NOTOMY, TO PEAKIHS HA 3ArPA3HCHME OFHOTO H TOTO XC BHIA Ipe-
BECHBIX PACTCHMIE B PAZHELX IKOCHCTEMAX Oy/IET pa3IMMHOM BCICACTBAE HX paseoH
CAMOOIAIALOINCH CHOCOOHOCTH, KPOME TOr0 HA PEAKIHIO BIMSCT COMY TCTBYIOTHH
JAHHOMY 34TPA3HAOINEMY BEMECTRY (POH, KOTOPLIA TaK e HE GrIBACT OOHHAKO-
BBIM, JA/KE V IPEINIPHATHH 0RO OTPacTiL.

TTpeaeTbHO-IONYCTEMBIC HOPMBI 3aTPA3HEHES BO3AYXA, ONPCICTCHHBIC O
PeaKIMK APEBOCTOCE €A EBPONEHCKOM ABIAIOTCA 3HAYMTENBHO 6071Ee HKECTKEMHA
(8 5-10 pa3s) , ¥eM HOPMBI CAHMTAPHO-THTHCHHCCKHAS.
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CORRELATION BETWEEN THE RADIAL GROWTH OF
SCOTS PINE AND NORWAY SPRUCE AND CLIMATE
IN KAZLU RUDA FORESTS, LITHUANIA

Vytautas Magnus University, Kaunas Botanical Garden, Kaunas

The aim of our research is to clear up the impact of climate in various
periods of the XX century, because from this period already exits more or less
reliable meteorological data.

Was used the tree-rings chronologies of Scots pine (Pinus silvestris) and
Norway spruce (Picea excelsa) taken in experimental plots in mature Kazlu Ruda
and Dubrava forests and meteorological data (precipitation and air temperature) of
Kaunas meteorological station from 1892 year. Were wused hydrothermal
indicators: ;

1. ThM - hydrological year average temperature (IX-X1I + I-VIID,
2. VhM - hydrological year precipitation,
3. O, - hydrothermal indicator=thM/VhM,
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4. 05 - hydrothermal indicator=(Vy+2V+3V+4 V) ¥ (13- 21,43 +dH)*to. Va, t; are
values of hydrothermal indicators before 3 hydrological years, V., t, before two
and Vy, t, of the past hydrological vear.

Was counted correlation coefficients between the radial growth indexes of
Scots pine and Norway spruce and hydrothermal climatic indicators. Scots pine
has been researched in vacciniosum, myrtillosum, myrtillo-oxalidosum and
sphagnosum and Norway spruce in Piceetum vacciniosum, myrtillo-oxalidosum
and sphagnosum forest types (stands).

Hydrological year air temperature and indicator O; shows more reliable
positivc correlation in dry pine forests (0.14-0.26) and in dry fir-grooves stands
with Oy correlation is 0.25. In wet stands there are very low correlation. Were
found 8-10 the radial growth rhythms, from 4 to 24 years length (common to a 9-
13 years) and correlation were also counted with them (Fig. 1).. The main
conclusion, which could be formulated from a correlation analysis between
hydrothermal indicators and the radial growth in Lithuania is, that in spite of an
ecological optimum of a XX century, the conditions of the trec-rings formation,
were not siniilar. It is known, that Picea excelsa, Pinus silvestris, Quercus robur
and other positively react to a higher air temperature with enough maisture. In
such periods, in 1931-1965, there were a positive correlation with complex
hydrothermal indicators. In optimal years for the radial growth, indicator Oy is
about 1 (O; shows the relation of the air tempcrature and precipitation in present
years).

Positive correlation are in the middle of the XX century from 1940 to
1980 ycars. In the beginning and in the last decennium of this XX century
between the radial growth of conifers and hydrothermal indicators dominates a
negative correlation. :

The climatic differences depending on a geographical regions could be
illustrated comparing Scots pine and Norway spruce taken from Kaunas district
and Vaisnoriske (Aukstaitija National Park) correlation with climate. In 1977-
1991 years period annual rings of Scots pine, growing in Vaisnoriske, has good
correlation with January-April temperature (0.39-0.80) and with January and
February precipitation (0.43-0.58). Norway spruce has a positive correlation with
June-July (0.27-0.37) and a negative - August and September (-0.29- -0.36) air
temperature. The radial growth Scots pine in Kaunas has also a positive
correldtion with January-April air temperature (0.44-0.09). Norway spruce in
Kaunas has a higher correlation with January-April air temperature (0.21-06.37)
(in Vaisnoriske they are smaller). Norway spruce with January precipitation
positively correlates only in Vaisnoriske. There are main differences between tree-
rings growth reaction to the precipitation in June-August period in Kaunas and
Vaisnoriske (in Vaisnoriske they are smaller).



186

Pinetum vacciniosum

£1thM
BVhM
204
®03

E 157. 1040 fo55. 1963 1B
1940 1985 1963 1979 1992

correlation

years

Plceetum myrtillo-oxalidosum

08
[oX3]
04
02+

cIthM
- avhM
g @m0t

824 ) 1064 1978. | 803
1941 1956 1964 1976 1982 |96

correlation

02
0.4 +—F
06 =
08

Fig. 1. Correlation between complex hydrothermal indicators and the
radial growth of Scots pine in vacciniosa and Norway spruce
in myrtillo-oxalidosa forest types (stands)

The main conclusions of the research are: :
The big fluctuations of the tree growth from the 5 decennium is under the
control of a bigger fluctuations of the Solar activity.
In 1989-1991 years there was the maximum of the 22 years Solar activity. In
this period tree-rings were wide.
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From 1992 to 1996 in fir-grooves and pine forcsts were narrow rings. In 1996
years also it was a minimum of the Solar activity (1.8 W) and in 1997 years
the Solar activity began to rise (begins a new 22 years Solar activity cycle).

The periods of a narrow trec-rings often coincides with cold winters (for
example in 1940-1942, 1954-1956, 1985-1987 yecars), but in 1992-1996
period were extreme warm winders in 1989-1993, 1995 years, warm springs
(1994) and extremely hot summers (1992, 1994). In spite of a favor warm
winters, due to 2 summer droughts, the ecological situation was extremely
unfavour for trees (also in winters the insects could survive, for example Ips

typographus).

-Small correlation of a long-term period shows, that in some periods radial

trees growth is stimulated or limited by a different climatic factors.

The climatic extremes of the past decennium could be a new climatic change
with very series consequences to a forest and to a country economy. If it is
due to a powerful natural cycle, which could depend on an intensive growing
Solar activity, it is under the prognosis. :

In all cases there is a nccessary climatic and forests monitoring, Usual
methods could prognosis the climatic extremes and its influence in the near
future.






