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The influence of water stress and nitrogen deficiency on the growth of various genotypes of downy
birch and silver birch
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Global climate change has asignificant impact on forestry. Anincrease in temperature and
a decrease in precipitation enhance the importance of the drought resistance trait for forest tree
species, especially at the southern border of forest area — in the forest-steppe zone. Another
important factor is the availability of nitrogen, the limiting role of which for trees increases with
increasing CO, concentration in the atmosphere. Birch is the main hardwood species in Russia and
is promising for plantation forestry, but it has proven to be sensitive to climate change. The purpose
of the work was to assess the effect of water and nitrogen deficiency on the growth of birch plants.
The study used two plus genotypes of downy birch and silver birch, as well as a transgenic birch line
with the pine glutamine synthetase gene G:S/, which has increased productivity. Micropropagated
birch plants at the age of three months were grown for 30 days in five treatments: control, moderate
or severe drought, nitrogen deficiency, and a combination of nitrogen deficiency with moderate
drought. One month after the stress treatments, the height, basal diameter, and the number of leaves
and sylleptic shoots were measured. Differences in the response to stress factors were found both
between different birch species and between genotypes of the same species, as well as the effect of
transgene encoding the main enzyme of nitrogen metabolism. For the first time, the simultaneous
effects of two abiotic stresses — water deficiency and nitrogen deficiency — were studied on birch
plants. The results obtained will improve the understanding of the adaptive mechanisms of woody
plants to unfavorable environmental factors.
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Bnnaxue BogHoro ctpecca 1 Aedmuuta a30Ta Ha POCT pasNMuHbIX FeHOTUNOB bepe3bl NyLUNCTON 1 6epe3bl NOBIUCNON

BausiHue BOAHOrO crpecca U Ae(UIMTA a30Ta HA POCT PA3JMYHBIX TeHOTHIOB Oepe3bl MyIMCTOM
1 Oepe3bl MOBHUCJION

A.C. Kapynac, B.T. Jleoenes, E.B. CeqmBanosa, 11.B. Pomamkuna, K.A. ITlectuéparon

[7106aibHOE M3MEHEHME KJIMMaTa OKa3bIBaeT 3HAUMTEJIbHOE BIMSIHME Ha TaKyl0 METE03aBUCU-
MYIO OTpacjib, KaK JIECHOE XO35IMCTBO. B CBsI3M C MOBBbIILIEHUMEM TEMIIEPAaTypbl U COKpallleHUeM
KOJIMYECTBA OCAJIKOB MTPU3HAK 3aCYXOYCTOMUMBOCTU JUIS1 JIECHBIX IPEBECHBIX MOPOJ MpUOOpeTa-
€T 0c000e 3HaUeHre, 0COOEHHO Ha I03KHOM IpaHULIe PACIIPOCTPAHEHMUSI JIECOB — B JIECOCTEITHOM
30He. JIpyrum BaxkKHbIM (PaKTOPOM SIBJISIETCSI JOCTYITHOCTD a30Ta, TMMUTUPYIOILAs POJIb KOTOPOTO
7151 IEPEBBEB BO3PACTAET C yBeJMueHreM KoHueHTpauuu CO, B atmocdepe. bepesa asnsercs oc-
HOBHO JIMCTBEHHOM Mopooii B Poccuu 1 nmepcrieKTUBHOM ISl TUIaHTALMOHHOTO JIECOBbIpAII -
BaHMs, HO OHA OKa3aJlaChb YYBCTBUTEIbHOM K M3MEHEHUIO KiauMarta. Llesab paboThl 3akiiioyanach B
OLIEHKE BIUSIHUS JeULIMTa BOIBI M a30Ta HA POCT pacTeHM 6epesbl. B ncciaenoBaHuM UCTIONb30-
BaJIY 110 J1Ba TUTIOCOBBIX TeHOTUIIA Oepe3bl MYILIMCTOM U 6epe3bl TOBUCIOM, a TAKXKe TPAHCTeHHbII
reHOTUMN Oepe3bl C TEHOM MIyTaMUHCUHTETa3bl COCHbI GiS'1, 0bnagaronivii MoBBIIIEHHON TTPOo-
JNYKTUBHOCTBIO. PacTeHust 6epe3bl, pa3MHOKEHHBIE METOIOM in Vitro, B BO3PACTE TPEX MECSLIEB
B TeyeHue 30 qHel BbIpallliBaJIA B TISITU BApMAHTaX: KOHTPOJIb, YMEPEHHAsl MW CUJIbHAS 3acyXa,
neduuuT a3oTa ¥ couyetaHue aeduliMTa a3oTa ¢ yMEpeHHoM 3acyxoii. Yepes Mecsill rociie cTpec-
COBBIX BO3/IEMCTBUI Y paCTEHUI U3MEPSLIM BBICOTY, IMaMeTP OCHOBAHUSI CTBOJIMKA, KOJMYECTBO
JINCTBEB U CWJLIENITUYECKMX M00eroB. bblin oOHapyXeHbI pa3inuus B peakliMyi Ha CTPECCOBbIE
(bakTOpPBI KAK MEXIY BUAAMU Oepe3bl, TaK U MEXKAY TeHOTUIIaMU OHOTO BUIIA, a Takke d(PdekT
rnepeHoca reHa, Koaupyroniero OCHOBHOM (pepMeHT MeTabonn3Ma a3oTa. BriepBbie Ha pacTeHMSIX
Oepe3bl ObLIO U3YYeHO OTHOBPEMEHHOE BO3EHCTBUE IBYX a0MOTUYECKUX CTPECCOB — HEI0CTaT-
Ka Bonbl U neduimTta azora. [ToaydyeHHbIe pe3yabTaThl yaydlliaT MOHUMaHe MeXaHU3MOB afar-
TallMU APEBECHBIX PACTEHUI K HEOJAroNpUITHBIM (paKTopaMm OKpYysKalolleii Cpebl.
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