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Abstract

Introduction. The main function of state protective forest belts is environmental formation. Most
of the areas of state protective forest belts are agricultural land. The field protection functions per-
formed by the state protective forest protect arable lands from deflation and water erosion,
which lead to the removal of the fertile soil layer. Most of the state protective forest belts forest
plantations have reached a high age, at which there is a decrease in their safety. The study of the
current state of the sites of state protective forest belts is an urgent task for the implementation of
subsequent restoration work to improve the indicators of a favorable impact on the surrounding
agricultural landscapes. Object. The object of the study are three state protective forest belts in
the Saratov region: two watershed — "Penza — Kamensk" and "Cherkessk — Chapaevsk"; oneriver-
side on both banks of the Volga River — "Saratov — Astrakhan". Materials and methods. The
contours of the project area were mapped using the QGIS 3.32 geographic information system
using ultra-high resolution satellite images of the WorldView 3 mission and the Google Earth ser-
vice. The assignment of attributes to the state protective forest sections by soil types was carried
out after vectorization of the soil map of the Saratov region at a scale of 1:2 000 000. "Weather
and climate", respectively. Information about the presence of fires at the state protective forest
sites was obtained from the Vega-science service. Results and conclusions. Most of the sections
of the Penza-Kamensk SPFB are located on chernozems, on chernozems with solonetzes, occupy-
ing an area of 3890.31 ha and 254.08 ha, respectively. Plots of the forest belt "Chapaevsk — Vla-
dimirovka" in the amount of 3548.14 ha are located on chestnut soils, on dark chestnut soils
4963.80 ha, 1224.76 ha belong to chernozems, 105.03 ha lie on chestnut soils with solonetzes, 23
on chernozems with solonetzes, 07 ha, on alluvial 27.17 ha. The sections of the Saratov-Astrakhan
state protective forest run through the following types of soils: chestnut — 121.75 ha; chestnut
with salt licks — 363.89 ha; dark porridge — 1860.25 ha; chestnut salt licks — 7.61 ha; sands — 20.10
ha; chernozems 1876.25 ha; chernozems with solonetzes — 205.85 ha; chernozem solonetzes —
122.25 ha; other — 477.67 ha

Key words:. state protective forest belts, SPFB, remote sensing, geoinformation systems, satel-
lite imagery, land mapping.
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VK 634.93:521
TEOMH®OPMAIMOHHBIA AHAJIN3 PACIIOJIOKEHUS T'OCYJIAPCTBEHHBIX
3AIUTHBIX JECHBIX ITOJIOC HA TEPPUTOPUU CAPATOBCKOM OBJIACTH

A. A. BeInpUUKW, M1aowuti HayuHblil COMpPYOHUK

DI'FHY «Dedepanvhulil HAYUHLIL YEHMP A2POIKON02UU, KOMIIEKCHBIX METUOpayull u
3auumnoeo necopassederuss Poccutickou akademuu HayKy»
2. Boneoepao, Poccuiickas @edepayus

Paboma eévinonnena 6 pamkax I'oczaoanus ®HI] azposkonozuu PAH z2ocpecucmpauusn
Ne 122020100406-6 « Teopemuueckue 0cHo8bl U MamemamuKko-Kapmozpaguueckue mooenu
QyHKyuoOHUpOBANUA AZPOIECOMETUOPAMUBCHBIX CUCHIEM 6 3aujume noye om oeaayuuy

AKTyaJbHOCTB. bonbiiyio yacte npuseraromux K tepputopun 1'3JII1 3aHMMAaIOT cenbcKo-
x03sicTBeHHbIE yroabs. OCHOBHOH (hyHKIIMEH TOCyJapCTBEHHBIX 3AIIUTHBIX JIECHBIX ITOJIOC SBIISAET-
cs cpenooOpazopanre. OHM 3alUINAIOT MAIIHU OT AS(IISIUN U BOIHOU 3PO3UU, KOTOPHIC IPUBOJIAT
K BBIHOCY IUIOJIOPOJTHOTO CJIOS TTOYBKI. bonbImas gyacTe JecHbIX Hacaxaenuit ['3JII1 qocturia BeICO-
KOT'0 BO3pacTa, MPU KOTOPOM HaOIFOAaeTCsl CHIDKEHHE WX COXpaHHOCTH. VccienoBanue coBpeMeH-
HOT'O COCTOSIHHSI YYaCTKOB TOCYAapPCTBEHHBIX 3aIIUTHBIX JIECHBIX MOJIOC SIBJISICTCS aKTyaJIbHOM 3aj1a-
Yeil JUIS BBIMIOJIHCHUS TOCICAYIONIMX BOCCTAHOBUTEIBHBIX pa0OT, JJIsS YJIydIICHHUS MOKa3aTeyen
OJIaroMpUATHOTO BIHSIHHS Ha OKpyXkaromwue arpomasamadTel. QO0bekT. OOBEKTOM HCCIEI0BaHUS
SIBJISTFOTCS] TPU TOCYAQPCTBEHHBIE 3aIUTHBIE JIECHBIE TIOJIOCH Ha TeppuTOopuu CapaToBCKOW 00IacTH:
nBe BomopasnenbHbie — «Ilenza — Kamenck» n «Hepkecck — HanaeBck»; ofjHa IpUpedYHas o 000uM
Oeperam pexu Bomra — «CapatoB — AcrTpaxaHb». MaTepuanasl U MeToabl. Kaprorpaduposanue
KOHTYPOB TIPOEKTHOH IUIOIIAN TPOU3BOIMIOCE B TeonH(DopManmonHoit cucreme QGIS 3.32 ¢ wuc-
MOJIb30BaHMEM CHHMKOB CBEPXBBICOKOTO paspelieHus cnyTHUkoB Muccun WorldView 3 u cepBuca
Google Earth. TIpucBoenne atpubytos Boigeiaam 1'3JIIT mo THIIAM TOYB MPOU3BOAMIACH TIOCTE BEK-
TOpu3aluuy nouBeHHOU kapThl CapartoBckoi obsmactu Macmrtadbom 1:2 000 000. CpengHemMHOrONET-
Hue u cpenuerononeie (B mepuoa ¢ 2007 mo 2022 rox) KIMMAaTHYECKUE NaHHBIC TOJYYCHBI C MH-
dopmanmonHoro ucrounnka Climatic Research Unit Time-Series (CRU TS) u «Ilorogst u kiauMat,
coOTBeTCTBeHHO. MHpopmanusa o Hannunu noxapos Ha ydactkax ['3JIII momydena c cepsuca «Be-
ra-science». PesyabtaThl 1 BbIBOABI. bonbiias gacts Boiienos ['3JIIT «Ilensza — Kamenck» pacro-
JIO’)KeHa Ha YepHO3eMax, Ha YePHO3EeMax C COJIOHIIaMH, 3aHUMarIuX Twiomaas 3890,31 ra u 254,08
ra COOTBETCTBEHHO. Y4acTKU JecHOU nonockl «HamaeBck — BnagumupoBka» miomansio 3548,14 ra
PaCIIONIOKEHBl Ha KaITAHOBBIX MOYBAX, HA TEMHO-KaITaHOBBIX — 4963,80 ra, 1224,76 ra otHOCSATCS
K YepHO3eMaM, Ha KaIlTaHOBBIX C cojioHIaMu nposieraloT 105,03 ra, Ha YepHO3eMaxX C COJOHIIAMU
23,07 ra, Ha amwmoBuanbHbIX 27,17 ra. Beigensr ['3JII1 «CapaToB — AcTpaxaHb» pacloioXeHbl Ha
CIEAYyIOUIMX TUIAaX MOYB: KamTaHoBele — 121,75 ra; kamTaHoBbI€ C coOHLIAMU - 363, 89 ra; TeMHO-
kamraHoBsie — 1860,25 ra; cononupl kamTaHoBele — 7,61 ra; necku — 20,10 ra; uepnoszemst 1876,25
ra; 4epHo3eMbl ¢ cosioHmamu — 205,85 Ta; cooHIel YepHo3eMHbIe — 122,25 ra; npouee — 477,67 ra.

Knrouesvie cnosa: cocyoapcmeennvie 3auummvle JecHvie nonocwl, 1 3111, oucmanyuonnoe
30HOUPOBAHUE, 2e0UHPOPMAYUOHHBLE CUCEMbI, KOCMOCHUMKU, KAPMOocpaghuposanue 3emeib.

HuTupoBanue. Beinpunkuii A. A. 'eonHPOpPMaIMOHHBIN aHANN3 PACIIONIOKEHHUS TOCYIapPCTBEHHBIX
3aIIMTHBIX JIECHBIX I0J0C Ha Tepputopun CaparoBckoi obnactu. Mzeecmus HB AVK. 2023. 4(72).
203-211. DOI: 10.32786/2071-9485-2023-04-21.

ABTOpPCKHii BKJIaA. ABTOP HACTOSIICTO MCCICIOBAHKS MPUHUMAN HEMOCPEICTBEHHOE YUacTHEe B IUIAHHU-
POBaHKU, BBITIOJIHEHNH WIIM aHAIIM3€ JaHHOTO UCCIEA0BaHMs. ABTOP HACTOSAIIECH CTaThu 0JJOOPHI €e OKOH-
YaTe bHbIH BApUAHT.

Kon¢ummkT nHTepecoB. ABTOp 3asBiIsieT 00 OTCYTCTBUHM KOH(INKTa HHTEPECOB.

Beenenue. ['ocynapctBennsie 3aumrHble jgecHbie nosnockl (I'3J1I1) co3naBamuck no Ilo-
cranoBiennto Cosera Munuctpos CCCP u LIIT BKTI(6) ot 20 okTs16pst 1948 rona «O 1urane mo-
JIC3alUTHBIX JIECOHACAXKICHUH, BHEJPEHHUSI TPABOIOIBHBIX CEBOOOOPOTOB, CTPOUTEILCTBA TIPY-
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JIOB ¥ BOJIOEMOB /17151 00€CTIeueHNs BBICOKUX M YCTOMYMBBIX YPOXKAEB B CTEMHBIX U JIECOCTEIHBIX
paiionax Epomnetickoit wactu CCCP», u3BectHOro kak «CTalnMHCKUN IUIaH MpeoOpa3oBaHUs
npupoasl». Beero mnanupoBanock coznate BoceMb 1 '3J111 o61meit miomaapto okoso 120 Thic. ra,
TP U3 KOTOPBIX pacroyiararoTcst Ha Teppuropun CaparoBckoit obmactu [1].

['3JII1 BeimonHsiroT cenyronpe Gpynkuu [ 1-8):

1) none3amuTHbIe QYHKIMU JUTS PEIOTBPALLICHHS TIOTEPHU TIOOPOIHOTO CIIOSI TOYBBI;

2) 3amuTa OT AeIIsIIUK 1 BOJHOM SPO3UH;

3) cpenoobpasyrorias GyHKIHS,

4) popMHpOBaHUE YCTOWYHMBBIX arpoiiecoaananadToB.

Favail cain

L [UE TR e
Baanmnmis

i oe

Pucynok 1 — Pacnionosxxenue ['3JII1 no necHndecrsam Ha Tepputopuu CapaToBCKOM 00J1acTH
(I — rocynapcrBenHas rpanuua; || — axmMuHECTpaTHBHBIC TpaHUIbI; || — TpaHHIBI TeCHUYECTB
Caparosckoii oosacty; |V — kpyIiHbie HaceleHHbIEe TYHKTHI; V — BojHbIe 00bekThI; 1 — ['3JII1
«Yarmaesck — Bmagumuposkay; 2 — I'3JII1 «Ilenza — Kamenck», 3 — I'3JII1 «CapatoB — ActpaxaHby)
Figure 1 — Location of the state protective forest belts for forest areas on the territory of the Saratov
region (I — state border; |1 — administrative borders; 111 — borders of forest areas of the Saratov region;
IV — large settlements; V — water bodies; 1 — state protective forest belts " Chapaevsk — Vladimi-
rovka'; 2 — state protective forest belts" Penza— Kamensk", 3 — state protective forest belts
"Saratov — Astrakhan™)

Ha Teppuropuu CapaToBCcKoi 00JIaCTH B TOCYAAPCTBEHHBIX 3aIIUTHBIX JIECHBIX ITOJIO-
cax BCTpeyaroTcs cieayromme moposl: Pinus — 0,6%; Quercus robur — 44,6%; Fraxinus ex-
celsior — 16,9%; Acer — 1,2%; Ulmus pumila — 29,5%; Betula — 5,4%; Populus tremula —
1,8% [1]. B paborax ManaenkoBa u Koctuna 2007 u 2009 ro0B OnucaHbl COCTOSHHUS Ipe-
BOCTOEB JIOCTHTAIONIMX MpeaeaprHoro Bo3pacrta (60-70 iser). MccnenoBaHne COBPEMEHHOTO
COCTOSTHUSI YYaCTKOB TOCYJaPCTBEHHBIX 3alIUTHBIX JIECHBIX TMOJIOC SBIISETCS aKTyalbHOU 3a-
Jaueil sl BBITIOTHEHUS MTOCTIeIYIOIUX BOCCTAHOBUTEIBHBIX padOT, s yIydIIeHUs oKa3a-
TeJsielt OJaronpusTHOTO BIUSHHS HA OKPYXKAIOIIUE arposiaHAIIa(ThHI.
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I'3JIIT mponeratoT vepe3 cienyromue JecHndectBa CapaToBckoi oOsactu: bamakos-
ckoe, JIpsikoBckoe, ExarepunoBckoe, DHrenbckoe, Epmockoe, Kanununckoe, Kpacnoap-
Meiickoe, Mapkosckoe, [lyraueBckoe, CaparoBckoe, Bonbckoe, BsizoBckoe u uepe3 Haiuo-
HaJIbHBIN MapK «XBAJIBIHCKUI.

Marepuanbl u MeToabl. Ha Tepputopun CaparoBckoii o6iactu niposieratot 3 T'3JII1.
JBe u3 Hux BomopasnenbHbie: «Ilenza — Kamenck», «HanaeBck — BnagumupoBka»; onHa
npupevHasi mo oboum oOeperam pexu Bomra: «CaparoB — Actpaxanb». COracHO JIECHOMY
riany CapaTtoBckoii ooactu Ha 1 suBapst 2022 roja Tiomaas rocy1apCTBEHHBIX 3alIUTHBIX
necHbIX mojoc paBHa 19,1 Teic. ra (Jlecnoit mnan CaparoBckoit ob6nactu Ha 2019-2028 rr.:
nocraHoBieHue ryoepHaropa CapatoBckoii oomactu Ne 590 ot 29.12.2018 r.), Mo JaHHBIM
JUTEPATypPHBIX UCTOYHUKOB 22 ThIC. Ta, 19,1 ThIC. ra U3 KOTOPHIX MOKPHITHI JIECHON pacTH-
TEIBHOCTHIO [1].

Kaprorpaduposanue Boiienos ['3JII1, 30HanpHas cTaTUCTHKA, OLIM(PPOBKA PACTPOBBIX
M300paKeHUI TTOUBEHHOU KapThl U KapThl JIecHUYeCcTB CapaToBCKOM 00JaCTH MPOBOIUIIUCH B
reoundopmannonHoii cucreme QGIS 3.32. [l moAroTOBKH KOHTYPOB BBIACIOB JIECHOW TO-
JIOCHI MCIIOJIH30BATUCH JAaHHBIE CITYTHUKOBBIX CHUMKOB CBEPXBBICOKOTO MPOCTPAHCTBEHHOTO
pazpemenust WorldView 3 u cepBuca Google Earth, a taxke «KapTbl-cxembl pacnpeeneHus
JIECOB TIO II€JIECBOMY HAa3HAYCHHIO, PACTIONOKEHHSI 0CO00 OXPAHSIEMBIX MPUPOIHBIX TEPPUTO-
puii» CapatoBckoit o6actu B macmirade 1:2 000 000.

Jlanubie 0 Hanmuuuu 1oxapoB Ha nepuoa ¢ 2007 roga o 2022 rojx Ha TEPPUTOPUU UC-
cle0BaHus ObUTH MOJYYEHBI C MMOMOIIBI0 cepBuca «Bera-sciencey» [9], mocTaBisIOIIETo 1aH-
Hele npoaykta MODIS ¢ paspemennem 250 metpoB. PactpoBoe nzodpaxenue ObL10 nepese-
JIEHO B BEKTOPHOE, YTO MO3BOJIMJIO BBISIBUTH KOJIMYECTBO IUIONIAIA ITOCYIapCTBEHHBIX 3aIUT-
HBIX JIECHBIX TOJIOC, TPOHIEHHOE TI0KapaMHu.

brnarogaps 30HanbHONM CTATUCTUKE M KIMMATUYECKUM JTaHHBIM II0OATbHOTO UHGOP-
maronHoro mpoaykra Climatic Research Unit Time-Series (CRU TS), conepkariero B cede
pacTpoBbI€ IaHHBIE O CPETHEMECSIUHBIX TeMIiepaTypax Bo3ayxa u ocankax [10], Takxke ObLTH
MOJICUMTaHbl cpenrHeMHoronetTHue ocanku ¢ 1980 mo 2020 rr. Kaxmaomy Beiaeny ['3JIIT Obut
MPHUCBOEH aTpHOYT O TemrmepaType U Ocajkax AJsl JalbHeWIero aHnammusa. J{as oneHKu BIus-
HUS CPETHUX CYMM 0cajKkoB 110 roaam ¢ 2007 mo 2022 Ha KOJIMYECTBO IJIOUIAIN, IPOHACHHON
nokapamu, ObLITH HCTIONb30BaHbl JaHHble «[loroma u kaumar» [11].

OtckannpoBaHHas mouBeHHas kapra CapaToBckoit obmactu B macmrade 1:2 000 000
[12] 6bima reorpaduyecku MpHUBsi3aHAa U BPYYHYIO MOATOTOBIEHA C KOHTYpamMH O MOJTHIAX
MOYB, YTO JAJI0 BO3MOXXHOCTh MPUCBOUTH aTpUOYT O TUIIAX IMOYB Ha MOATOTOBJICHHBIC BbI/IE-
ael ['3JIIT.

PactpoBbie nannble mudpoBoit Moaenu mectHocth SRTM-1 Obutn monydeHsl ¢ mo-
MoIIbt0 ciy:k0bl Teonorunueckoit cremku CIIIA (USGS) — Earth Explorer. Moaynem pactpo-
Boro priptpa B QGIS ObLTM OTPUIBTPOBAHBI U CTIIAXEHBI apTe()aKThl HA PaCTPOBOM H300-
paXEeHUH, C TIOMOIIbI0O UHCTPYMEHTa «30HalbHas cTaTucTUKa» Ha Boiaensl ['3JII1 Obutu ipu-
CBOEHBI aTpUOyTHl KPYTU3HBI CKJIOHA M BRICOTHI HA/I YPOBHEM MOPHI.

CraTucTudeckuii aHalu3 MOJTYYSHHBIX JAHHBIX MPOBOJWICS B mporpamme Microsoft
Excel.

PesyabTaTsl u obcy:xaenue. [lpu xaprorpaduposanun xontypos ['3JIII miomans
MOJTYyYECHHBIX BbIIENIOB cocTtaBuia 19092,2 ra, 4ro ABIsETCA CXOXKHUM C JAaHHBIMU JIECHOTO
wiana Ha 99,96%. [lnomans Beiaenos [3JII1 «I[lenza — KameHck», MO BRIOpaHHON METOHKE,
coctaBwia 4144,57 ra, necHoi nosockl «Yanaesck — Bnagumuposka» — 9891,97 ra, npupeu-
HOI mosiockl «CapaToB — AcTpaxanb» coctaBmia 5055,63 ra. Pacnpenenenue miomaan Bbl-
JIEJIOB TI0 JIECHUUYECTBAM IpeCTaBIeHO B Tadnuie 1.
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Tabmuua 1 — Pacnipenenenne miomnaau Beinenos ['3JII1 mo necauyecTBaM Ha TEPPUTOPUHN
CapatoBckoii 00sacTu
Table 1 - Distribution of the area of state protective forest allotments by forest areas

in the Saratov region
Howmep Ha kapTe Ha3panue jecHu4YecTBa IImomane, ra
1 BamaxoBckoe 1058,31
2 JIpsIKOBCKOE 2222,06
3 ExaTepHHOBCKOE 2605,13
4 DHIeIbLCCKOE 1201,74
5 Epmosckoe 4348,33
6 Kanuauuckoe 1539,45
7 Kpacnoapmeiickoe 316,38
8 MapkoBckoe 817,86
9 HarmoHanpHbIH mapk XBaJIbIHCKUT 390,83
10 IlyraueBckoe 3337,2
11 CapatoBckoe 565,57
12 Bomnbsckoe 280,62
13 Bs3oBckoe 408,69

bnarogaps uudposoii mogenu mectHoctd SRTM-1 ¢ cekyHAHBIM pa3pelieHueM mo-
JTy4eHbl Teomopdonornyeckne xapakrepuctuku BoinenoB [3JII1, Bnusionme Ha CMBIB IUIO-
JIOPOJIHOT'O CJIOS M Ha ONPEAETICHHBIX IM0YBAX U BIUAIOLINE HA COXPAHHOCTh JICCHBIX HaCaX-
JIEHUW TOCYIAapCTBEHHBIX 3alIUTHBIX JiecHbIX mojoc [12] (IlouBennas kapra CapaToBCKOi
obmactu (M 1: 2 000 000) / mox pen. A.H. Uymauenko. CapaToBCKuil TOCYAapCTBEHHBINH YHU-
Bepcurer, 2013).

Tabmuna 2 — 'eomopdonornueckue xapakrepuctuku Boiaenos ['3JII1 Ha reppuropun
CaparoBckoii obnacty, ra
Table 2 - Geomorphological characteristics of state protective forest unitsin the Saratov region, ha

Bricora nan 0-50 50-100 100-150 150-200 200-250
YPOBHEM MOpsI, M
3170,29 579028 5225 26 719,41 4186,94
prm;’:i cr10- 0-1 1-2 2-4 4 u Gonee
2225 89 1269293 4094.50 78.86
Bcero 19092,2

ATpuOyTHI, IPUCBOCHHBIE C MOMOIIBIO KOHTYPOB OIH(POBAHHOW MOYBEHHOU KapThl
CapatoBckoii obmacti u kauMmarmdeckux naHHeIX CRU TS, mpenocraBuiam BO3MOXHOCTH
ONPEIETUTh MOYBEHHO-KIMMATUUYECKUE YCIOBUS TOCYJAPCTBEHHBIX 3aUIUTHBIX JECHBIX IMO-
JI0C, KOTOPBIE€ SIBJISIOTCSI OJTHUM M3 BaKHBIX (DAKTOPOB, BIUSIOMIMX HA COCTOSTHHE JIECHBIX
HacaxJIeHuH [6].

Kimmmarudeckue nanusie ¢ «lloroma u KimMaT» U TJaHHBIE O HAIMYUM TIOKapOB C CEPBUCA
«Bera-sCience» Mmo3BOJIMIIN BBIYMCIIUTD CPETHETOJIOBBIE CYMMBI OCAJIKOB M MOCTPOMTH KOPPEIsi-
IIMOHHYIO CBSI3b MEXY IUIOMIA/bI0 1MokapoB Ha ydacTkax I'3JII1. Cymmsl ocagkoB paccUMThIBa-
JMCh U3 AaHHBIX ¢ 19 MereocTaHiwmii Ha Tepputopru CaparoBckoil oOnactu: Anekcanapos [ ai,
Atkapck, banakoso, banamos, Epmios, Kamununck, KapaOynak, Mapkc, HoBoy3zenck, O3uHKH,
OxTsa6pbckuii 'opomnok, [epemto6, [lerposck, ITyraues, Pocramm, Prumeso, Caparos, CriiaBHy-
xa, XBaTbHCK. KoadduimeHnT xoppensimyn MeXIy CpeAHETOA0BBIMA CyMMaMH OCAJIKOB U TLIO-
maapo0 noxapamu Ha ydactkax [3JIII cocraBuin -0,14, 4ro moka3bplBaeT OTCYTCTBHE IMPSIMOTO
BJIMSTHUSL TAaHHOTO (haKTOpa Ha TUTOIAIN TIPOUICHHBIX IT0KapOB Ha BhIJIENAX JIECHBIX OJIOC.
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Pucynoxk 2 — IInmomans Beigenos ['3JI11 Ha Teppuropun CapaTtoBckoii 0b6macTu, pacipeIeieHHbIe Mo
CpEIIHEMHOTOJICTHEH TOI0BOM CyMME OCaJIKOB (2) U [0 CPETHEMHOTOJICTHEH TeMIiepaType Bo3ayxa (0)
B iepuo ¢ 1980 mo 2020 rr. (I — «ITen3a — Kamencky»; II — «Hamaesck — BiaagumupoBkay;

I — «CapatoB — AcTpaxaHp)

Figure 2 - The area of state protective forest stands on the territory of the Saratov region, distributed
by the average long-term annual precipitation (a) and by the average long-term air temperature (b) in
the period from 1980 to 2020 (I — "Penza— Kamensk"; Il — "Chapaevsk — Vladimirovka';

[l —"Saratov — Astrakhan")

 [WE

[

Pucynok 3 — Pacnipenenenue oiaesoB I'3JII1 no tunam nous (I — «Ilenza — Kamencky;

Il — «HamaeBck — Bmagumuposkay; |11 — «CapatoB — AcTpaxanby)
Figure 3 - Distribution of state protective forest sections by soil types (I — "Penza— Kamensk";

Il — "Chapaevsk — Vladimirovka'; Il — " Saratov — Astrakhan™)

Pucynok 4 — CpeiHerooBele CyMMBI OCaIKOB U TUTOIIAAb MPOHeHHAs MmokapaMu Ha ydacTkax ['3JI11
Ha Tepputopuu CapaToBCKOH obnacTu
Figure 4 — Average annual precipitation and the area covered by fires at the state protective forest
sitesin the Saratov region
208



sdokkk H3BECTHS +xxkk

HH>XHEBOAXCKOIO ArPOYHHBEPCHTETCKOI'O KOMIIAEKCA:
HAYKA H BBICIIEE TIPOPECCHOHAABHOE OBPA30BAHHE

N 4(72), 2023

3axmouenue. [Ipu reomopdonormaeckom ananmse BeaenoB ['3JII1 va tepputopun Capatos-
CKOH 00yiacTé OBUIM TIOJTyYEHBI JaHHBIC O PACIIOIOKEHUHU IO BBICOTE HaJ ypoBHeM Mops: 16,6% ot
Beeit momanu 1'3JII1 maxogurcs mHa BeicoTe oT 0 1o 50 metpoB; 30,32% Ha BeIcOTe 50-100 METpOB;
Ha BbIcoTax oT 100 mo 150 meTpoB pacnonoxenst 3,76% ot obuieil miomaan; Ha BbicoTax 200-250
MeTpoB mposeratoT 21,93% BeinenoB. YUacTKu ¢ KpyTHU3HOH ckiioHa ot 0° mo 1° cocraBmstor 2225,89
ra, OOJbIlasl YaCTh HACAKJCHHI PACIOoKEHa Ha ydacTkax oT 1° jqo 2° oOmieit ruiomaasio 12692,93
ra, y9acTK{ MOJBEp>KEHHBIE BOIHOM SPO3HUU C YTJIOM HakiloHa OoT 2° u Oonee 3aHmMaroT 4173,36 ra,
yto coctaniser 21,86% ot Beeit miomnianu ['3JII1 va Tepputopun CapaToBCKO# 00JI1aCTH.

brnarogaps mouBenHo# kapre CapaToBCKOi 00JacTH OBUTH TTOMYyYEHBI CIIEAYIOIIE Pe3ybTa-
Thl. Bonpias yacte Beienos ['3JIIT «Ilenza — KameHnck» pacmonoxkeHa Ha YepHO3EMax, Ha YEpHO3e-
Max ¢ COJOHLaMH, 3aHuMaromux Imromans 3890,31 ra u 254,08 coOTBETCTBEHHO. YYACTKH JECHOM
nonockl «Yanaesck — BraaumupoBka» B konnuectBe 3548,14 ra pacnosio;KeHbl Ha KAIlITAHOBBIX MOY-
Bax, Ha TeMHO-KamTaHOBbIX 4963,80 ra, 1224,76 ra oTHOCSTCS K YepHO3EMaM, Ha KAIITAHOBHIX C CO-
nonnamu nposeratot 105,03 ra, Ha yepHo3zemax ¢ cononuamu 23,07 ra, Ha aJUtOBUaNbHBIX 27,17 ra.
Breinensr ['3JIIT «CapatoB — AcTpaxaHby MPOJIETalOT Yepe3 CICAYIOIINE THIIHI MTOYB: KallITAHOBBIC —
121,75 ra; kamra"HoBbIe ¢ conoHIaMHu — 363, 89 ra; temHo-kamraHoBele — 1860,25 ra; conoHIBI Kalll-
TaHoBbIe — 7,61 ra; mecku — 20,10 ra; yepHozemsl 1876,25 ra; uepHo3eMsl ¢ cononmamu — 205,85 ra;
COJIOHLIBI YepPHO3eMHBIX — 122,25 ra; npouee — 477,67 ra.

MaxkcuManbHas IJIOoMajb, 3aTPOHYyTasl Mokapamu, Habmoxaitack B 2018 romy m cocraBuia
1577,46 ra, uro coctaBnseT 8,26% ot obmen mmomaau 1'3JII1, cpenHerogoBas cymma ocaikoB Ha
JaHHBIN miepuof coctasisieT 405,3 MM. MuHUManpHas TUIONIAb, MPOMJICHHAS TTOKapaMu B TIEPHOT
uccienoBanus, Haomoanack B 2011 rogy — 0 ra, npu 440,4 MM ocaakoB. KoppemnsimonHas cBs3b
TOJIOBBIX CYMM OCaJIKOB H IUTOIIaau moxkapoB Ha yuactkax ['3JII1 coctaBuna — 0,14, uro nemoHCTpU-
PYeT OTCYTCTBHE CBSI3U MEXTy HUMHU.

JlocTUTHYTBIE Pe3yJibTaThl OTKPHIBAIOT BO3MOXKHOCTH JIJIsl JAJIbHEHIIIEr0 aHaju3a COXPaHHO-
ctu BoigenoB ['3JII1 Ha tepputopum CapaToBCKOM 00JIaCTH, a TaKXKe JUIS ITOCIEAYIONIeH OIEHKH CO-
CTOSSHUA C IIOMOIIBIO ITOJIEBBIX I/ICCJICILOB&HPHZ.

Conclusions. During the geomorphological analysis of state protective forest excretions in
the Saratov region, data were obtained on the location by height above sealevel: 16.6% of the total area
of the state protective forest is at an altitude of 0 to 50 meters; 30.32% at an altitude of 50-100 meters;
3.76% of the total area are located at atitudes from 100 to 150 meters; at atitudes of 200-250 meters,
21.93% of emissions lie. Areas with slope steepness from 0° to 1° are 2225.89 hectares, most of the plan-
tations are located in areas from 1° to 2° with a total area of 12692.93 hectares, areas subject to water
erosion with an inclination angle of 2 ° or more occupy 4173.36 hectares, which is 21.86% of the entire
area of the State Reserve for Natural Resourcesin the territory of the Saratov region.

Thanks to the soil map of the Saratov region, the following results were obtained. Most of the
allocations of the Penza-Kamensk state protective forest are located on chernozems, on chernozems
with solonets, covering an area of 3890.31 hectares and 254.08, respectively. Sections of the forest
strip "Chapaevsk — Vladimirovka' in the amount of 3548.14 hectares are located on chestnut soils, on
dark chestnut 4963.80 hectares, 1224.76 hectares belong to chernozems, on chestnut with solonets
there are 105.03 hectares, on chernozems with solonets 23.07 hectares, on alluvia 27.17 hectares. The
secretions of the Saratov-Astrakhan State Budgetary Enterprise run through the following types of
soils: chestnut — 121.75 ha; chestnut with corns — 363, 89 ha; dark chestnut — 1860.25 ha; chestnut
solonets — 7.61 ha; sands — 20.10 ha; chernozems 1876.25 ha; chernozems with solonets — 205.85 ha;
black-earth solonets — 122.25 ha; other — 477.67 ha.

The maximum area affected by the fires was observed in 2018 and amounted to 1577.46 hectares,
which is 8.26% of the total area of the state protective forest, the average annual rainfall for this period is
405.3 mm. The minimum area covered by fires during the study period was observed in 2011 — O hectares,
with 440.4 mm of precipitation. The correlation between annual precipitation and fire aress in the state
protective forest areas was— 0.14, which demonstrates that there is no connection between them.

The achieved results open the possibility for further analysis of the safety obtained during the
work, the allocation of state protective forest in the territory of the Saratov region, as well asfor sub-
sequent assessment of the condition using field studies.
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The studieswere carried out as part of the state task of the Research and Development | nstitute of
the Federal Scientific Center of Agroecology of the Russian Academy of Sciences PAH
Ne 122020100427-1" Develop the scientific basis for the conservation and reproduction of valuable
genotypes of trees and shrubsin in vitro culture”

Summary
Information about the method of digital microfocus radiography of tree seeds is given. Data on mor-
phological parameters of seeds of three species of tree species Gleditsia triacanthos L., Robinia pseu-
doacacia L., Cotinus coggygria Scop. are presented. The analysis of seed quality for the presence of
various defects was carried out by the method of digital microfocus radiography.

Abstract
Introduction. Relevance. The issue of conservation and restoration of forests is becoming increas-
ingly relevant in the light of climate change and increased consumption of wood resources. High-
quality seed material is the main and key factor for successful breeding and restoration of forests.
The seed material of tree speciesis the basis for obtaining highly productive and healthy forest plan-
tations. It plays a crucia role in the formation of the genetic basis of trees, and ultimately deter-
mines their quality, resistance to stressful conditions. The method of digital microfocus radiography
of seeds is an effective tool for assessing the quality and potentia viability of seeds. The method
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