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[Ipon3BOIUTENBHOCTE JIECOB YMEPEHHOT'O KiIMMaTa ONpeesieTcs
B Oousblieil cTenenu 3naduIecKUMH, 4eM aTMochepHbIMU (akTopa-
mu. Hambonee BaxkHbIE M3 HUX — IUIOAOPOJHE, TEMIEpPATypa U BIaXK-
HOCTB MoYBHL. MccnenoBanns mpoBoaunuck B 60 KM K ceBepy OT T.
[MeTpo3aBojacka B cocHsike yepHUYHOM cBekeM. CO,-ra3000MeH u3-
Mepsiau razoananuszatopoM Infralyt-4; temmepaTypy mouBBI — C TO-
MOIIBI0 TEPMHUCTOPOB Ha Trybmnax 5, 10, 15, 20, 40, 60, 80, 120,
160, 120 cMm ¢ peructpanueit Ha IDIII1-09 (mannsie A.B. CMupHOBa),
a TaK)Ke MOYBCHHBIM TEPMOMETPOM; BIAKHOCTh IMOYBHI — BECOBBIM
METOOM.

B amnpene no orrauBanus mnouBbl CO,-ra3o00MeH MpOTEKal Ha
OYCHb HU3KOM ypoBHE. XOTs BCE KOPHHU, KpOME CTEPIKHEBOI'0, HAXO-
IWIACH B MPOMEP3IIEM CII0€ TIOYBBI, B CEPEIHHE amlpelis 1O CTBOIY
ObUTH 3a)UKCUPOBAHBI clla0ble MOTOKHW Bilard. Ilo Mepe oTTamBaHms
MOYBBI B KOHIIE alpelisi 3TH MOTOKH BO3pacTajid U HAYMHAJIOCh YBe-
JMYeHNuEe MHTeHCHBHOCTH QorocuHTte3a (P), ocobenHo y moberos B
BepXHel dacTu KpoHbl. B Hauame Bereramuu (1 mexama mas) ¢orto-
CHHTETUYECKHH ammapaT XBOM YXK€ Yy 3HAYUTENbHOW CTENEeHU ObLI
BoccTaHOBJeH mociie 3uMbl U CO,-ra3000MEH OTPaHUYUBAIICS TEM-
repaTypoil MOYBBl U BO3MIyXa. XOTs MPOTpPEeBaHHE MOYBHI B Hayaie
Mas Ha rayomHax 10-15 cM mpOMCXOAMIIO CO CpemHEedl CKOPOCTHIO
0,3 rpan/cyTkH, 3TO MOYTH HE CKa3bIBAIIOCH HA JTHEBHOW MPOYKTHUB-
HOCTH (poTocuHTe3a U P.,,. Huzkas TtemmepaTypa modBsl TOPMO3HT
MeTa0oIMYeCcKHe MPOIEeCcChl B KOPHAX, W TOCIETHHE HE CIOCOOHBI
o0ecneuYuTs ONTHMAILHOE MOCTYIUICHUC BOJbI B KpPOHY M IIOJIHOC
packpbeITHe yCThull. Henb3s MCKIIOYUTh U TOPMOHAIBHYHO PEryJsi-
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nro (GOTOCHMHTE3a, TaKKe HAXOANIYIOCS MOJ KOHTPOJIEM TeMmIepa-
Typsbl. [lo Mepe HarpeBa nousa g0 10°C HopManu3yercs U POTOCHH-
TeTUYecKasi nesTenbHOCTh. Camble OonplIue BeNIWYMHBI P, 3a He-
CKOJIBKO JIeT u3MepeHuil (18 Mr/r 4ac) qocTuranuck B Hayaje HIOHS
mpu 3amnacax Biaru B 50-cMm cioe moyBbl 68—75 MM M BIaXXHOCTH B
5-10 cMm cinoe — 18-20%. Temneparypa Ha rayouHe 5 u 10 cM co-
craBisiia 16 u 14.5°C cOOTBETCTBEHHO, YTO OBUIO Ha HECKOJIBKO Tpa-
IyCOB BBINIE CPEeTHUX BENWYUH aig dtoro nepuona (Epyxos, Bia-
ckoBa 1986). B npyrue rogst P., 6p11u Ha 30-40% HUXE U JOCTH-
rajguch BO 2—3 AeKaay WIOHS IPH BIAXXHOCTH B BEPXHUX CIIOSX MMOY-
BBl 8—11%.

Takum oOpazoM, MakCHMalbHOE IOTJIOMIEHHE YTIEKHCIOTHl TO-
OeramMu COCHBI peaju3yeTcs NMPU BHICOKOW TeMIepaType BO3IyXa,
CTUMYJIHPYIONEH WHTEHCUBHBIA POCT MOOETOB, KOT/Ia BEPXHUE CIIOU
MTOYBHI IIPOTPENINCh, HO HE YCIENH MOJICOXHYTh. HacTymienne nera B
KOHIIE Mas — Hayajle HIOHS B HAIIUX YCJOBHSIX IOCTATOYHO PEAKOE
sieiieHre. OOBIYHO 3HAYMTENFHOE MOBBIIICHUE TEMIIEPaTyphl MPOUC-
XOIWT B KOHIIE WIOHS, KOTJA 3amackl BJIaru B 50-cM ciioe MOYBHI eIlIe
JIOCTATOYHO BEIWKH, HO pe3ko manaT B 10-20-cMm crmoe moussl. K
3TOMY BPEMEHH YMEHBILIAIOTCS 3aIlachl BIAard B CTBOJIE JepeBa U3-3a
JIOCTaTOYHO MHTEHCHUBHOW TpaHcmupaluu. B neTHui mepuona 3a Ko-
POTKHI HOYHOM MEpHOJ JEpEeBO HE YCIIEBAET BOCIOIHUTH TPAHCIHU-
palMOHHBIE MOTEPU M JHEM HaONI0NaeTcsi YCThbUYHOE OrpaHHYCHHE
¢doTocunTe3a. Koppemsius MakCUMaIbHBIX BETWYUH (OTOCHHTE3A C
3anacamu Biard B nouyse B 50- m 100-cM closiX MOYBBI OYEHBb HU3-
Kasi, Topas/io OONBIIYIO POJIh UTPAET Biara B BEPXHUX CIOSX MOYBHI .
CxopmHble MPOIECCHl HAOMIONATNUCH U B CYXOJOJbHBIX COCHSIKAX MpPHU
norerieany B 3 nekamy mas 1992 r. (P, =16 Mr/T 9ac), a Takke y
HalluX KOJUIET B HEOOBIYHO PAHHIOK BECHY B BOCTOUHOW Cubupwu
(IlepOatiok u ap., 1999).

Hamm wccnenoBaHus MOKa3bIBAalOT, 4YTO (POTOCHHTETHUYECKHIMA
anmapaT COCHbI 00JajjaeT 3HAYUTENbHBIMU MOTEHIHAIbHBIMU
BO3MOXKHOCTSIMH, KOTOPBIE MOTYT OBITh pEaJM30BaHbI MPH OMNTH-
MalbHBIX (haKTOpax BHEMIHEH cpelbl U OJaronmpHusTHBIX TOYBEHHBIX
YCTIOBUSX.
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Forest productivity in temperate climate regions depends more on
edaphic rather than on atmospheric factors. The most important ones
among the former are soil fertility, temperature and moisture. The study
was located in a fresh bilberry pine forest 60 km north of Petrozavodsk.
CO, metabolism was measured by the gas analyzer Infralyt-4; soil
temperature — by thermistors at depths of 5, 10, 15, 20, 40, 60, 80, 120,
160, 120 cm with recording on the electronic potentiometer EPP-09
(data by A.V. Smirnov), as well as by a soil thermometer; soil moisture
— by the weight loss method.

In April, before soil thawing, CO, metabolism was very low.
Although all roots, except for the taproot, lay in the frozen soil layer,
minor moisture fluxes were detected in the trunk by mid-April. As the
soil was thawing late in April, these fluxes swelled, and photosynthesis
(P) began to intensify, especially in shoots in the upper part of the
crown. Early in the growing season (1* ten days of May), the
photosynthetic apparatus of needles had largely recovered after the
winter, and the limitation for CO, metabolism was soil and air
temperature. Although soil warming at a depth of 10—15 cm in early
May proceeded at a rate of 0.3 deg./day, this had nearly no effect on
daily photosynthesis productivity or P,..x. Low soil temperature inhibits
metabolic processes in roots, so that the latter are unable to provide
optimal water supply to the crown for the stomata to open fully. Neither
can one exclude the effect of hormonal regulation of photosynthesis,
which is also controlled by the temperature. As the soil warms up to
10°C, photosynthetic activity normalizes. The highest Py, values over
several years of measurements (18 mg/g h) were reached in early June
when moisture stores in the 50-cm soil layer were 68—75 mm, and
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moisture in the 5-10-cm layer was 18-20%. Temperature at a depth of
5 and 10 cm was 16 and 14.5°C, respectively, which was several degree
higher than the average for this period (Yerukov and Vlaskova 1986).
On other years, P, was 30—40% lower, occurring on June lOth—ZOth,
moisture in upper soil layers being 8—11%.

Thus, carbon dioxide assimilation by pine shoots is maximal at high air
temperature, which stimulates intensive shoot growth, when upper soil
layers had already warmed up but not dried out yet. Onset of the summer
season in late May — early June is rather rare in our region. Usually, a
significant temperature rise occurs in late June, when moisture stores in the
50-cm soil layer are still quite high, but are falling sharply in the 10-20-cm
layer. By then, moisture stores in the trunk had decreased because of fairly
intensive transpiration. Short nighttime duration in the summer season does
not allow the tree to replenish the transpiration losses, wherefore stomatal
restriction of photosynthesis is observed during daytime. Correlation
between max photosynthesis values and moisture stores in the 50- and 100-
cm soil layers is very low, moisture content in the upper soil layers playing
a far greater part. Similar processes were observed also in dry flatland pine
stands exposed to warming in May 20", 1992 (P,..x =16 mg/g h), as well as
by our colleagues on an unusually early spring in east Siberia
(Shcherbatuyk et al 1999).

Our studies show that the photosynthetic apparatus in pine has high
potential capabilities, which can be realized when environmental
factors are optimal and soil conditions are favourable.
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