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Abstract
Introduction. The article analyzes the adaptation capabilities of steppe and semi-desert plants to unfavor-
able conditions (resistance to low and high temperatures in conditions of moisture deficiency) for their wide-
spread use in enriching agrocenoses of forest-agrarian landscapes. The purpose of the work was to study
the biological properties and ecological characteristics of populations of the genus Atraphaxis, to assess
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their resistance to the soil and climatic conditions of the Lower Volga. Objects. Populations of the kurchav-
ka of shrubby (Atraphaxis frutescens (L.) C. Koch.) were studied in the Kamyshinsky district of the Volgo-
grad region at the Nizhnevolzhskaya station for the selection of tree species — a branch of the Federal Sci-
entific Center for Agroecology of the Russian Academy of Sciences in the steppe zone on chestnut light
loamy soils in combination with salt marshes, precipitation 320-390 mm, humidification coefficient 0.35. In
the conditions of the Astrakhan region of the Kharabalinsky district, in the desert zone of light chestnut soils,
solonetzic-desert, solonchak, with a precipitation amount of 180-250 mm and a moisture coefficient of 0.11,
the kurchavka of prickly (Atraphaxis spinosa (L.)) was studied. Materials and methods. The bioecological
properties of the selected objects were visually assessed according to five criteria: drought resistance (six-
point scale of Pyatnitsky S.S.), winter hardiness (seven-point scale of the GBS RAS), assessment of the
intensity of flowering and fruiting by the method of V. G. Kapper (five-point scale), vitality (three-point scale).
The dynamics of the physiological state of the shrub during the growing season based on the indicators of
the green leaf pigment system (chlorophyll, flavonoids, anthocyanins) was carried out using the DUALEX
SCIENTIFIC+™ flavonoid and chlorophyll meter. Results and conclusions. It was revealed that the plants
were able to adapt to stress conditions due to the high adaptive characteristics of the plant. Kurchavka,
thanks to its high adaptive potential, forage and decorative qualities, the ability to purify the air, retain soil
and prevent erosion, the curlew plays an important role in the ecosystem. It can grow singly and in sparse
xerophytic shrub phytocenoses with buckthorn, almond, honeysuckle, etc. Prospects for further research
have been identified — it is necessary to continue the ecological and biological study of species of the genus
Atraphaxis in various habitats within the range and the development of mechanisms of introduction and re-
introduction in the south of Russia to assess their potential for forest reclamation complexes.

Keywords: adaptation of woody plants, pigments of the photosynthetic system, Atraphaxis frutescens (L.)
C. Koch.
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JKOJTOro-sMonormM4YECKUE OCOsEHHOCTU BUOAOB POOA ATRAPHAXIS
B 3ACYLWINBbLIX PETMOHAX IOT'A POCCUA

KanmbikoBa E. B., dokmop cenbckoxo3salticmeeHHbIX HayK, doueHm
MepeapwueHko A. WU., acnupanm, nabopaHm-uccriedosamerib

@IBHY «®edeparibHbill Hay4YHbIU UeHmMp agpo3Ko102uu, KOMIIIEKCHbIX Meuopayull u 3aujumHo20
necopaseedeHusi Poccutickol akademuu HayK»
2. Boneoepad, Poccutickasi ®edepauusi

UccnedoeaHus ebinonHeHbI no meme 'ocydapcmeeHHo20 3adaHusi ®edepasibHO20 Hay4YHO20 UeHmpa
a2poa3Kosio2uU, KOMIIeKCHbIX Menuopauull u 3auyumHo20 necopaseedeHust PAH: Ne 121041200195-4
«PopmupoeaHue NosuyHKYUOHaIbHbIX KilacmepHbIX 0eHOPOoJ102UYecKUX 3KCno3uyull u ux peHosayuu
8 buopecypcHbIe UCKycCM@eeHHbIe U 03e/IeHeHHbIe laHOwagmHbie NpocmpaHcmea pekpeayuoHHO20
muna 8 maJioniecHbIx pe2uoHax Poccuu», ¢puHaHcuposaHue MuHucmepcmeo HayKu U ebicuie2o
obpa3soeaHusi Pocculickol ®edepayuu

AkTyanbHOCTb. B cTaTtbe npoaHanuanpoBaHbl aganTaluMoHHble BO3MOXHOCTU CTEMHbIX M MONyny-
CTbIHHbIX pPacTeHWI K HeEGNaronpusATHBIM YCNOBUSIM (YCTOMYMBOCTb K HU3KMM M BbICOKMM TemnepaTypam B
ycnosusix geduumra Bnaru) onsg ux LWMpoKo MCNosfb3oBaHMs nNpu oboralleHum arpoLeHo30B necoarpapHo-
ro naHgwadrTa. Liensto paboTbl SBUNOCH N3y4nTb OMonornyeckme CBOMCTBA U 3KONOrMYeckme 0COBEHHOCTU
nonynsumn popa Atraphaxis, OUeHUTb UX YCTOMYMBOCTb K MOYBEHHO-KNMMMATUYECKUM YCnoBusM HuxHero
MoBomkbsa. O6BbeKTbI. [Nonynaunn KypyaBku KycTapHukoBow (Atraphaxis frutescens (L.) C. Koch.) nsyua-
nucb Ha Tepputopun KambllwmHCKOro parnoHa Bonrorpagckon obnactv Ha HWXKHEBOSMKCKOW CTaHUMM no
cenekumun gpesecHbix nopog — dunuan HL arposkonorun PAH B cTenHOM 30He Ha KallTaHOBbIX NErkocy-
FMIMHUCTBIX NOYBax B KOMMNIIEKCE C COMOHYakamu, konuyectso ocagkoB 320-390 MM, KOSDULNEHT yBRaX-
HeHus 0,35. B ycnoBusax AcTpaxaHckon obnactu XapabanuHCKOro paroHa B MYCTbIHHOW 30HE CBETMO-
KalUTaHOBbLIX MOYB, COMOHLEBaTO-NYCTbIHHbLIX, COMIOHYaKOBbIX, C Konnyectsom ocagkoB 180-250 mm 1 Ko-
acppuumneHtTom yenaxHeHus 0,11 nccnegosanack KypyaBka kontovas (Atraphaxis spinosa (L.). MaTepma-
nbl n metoAabl. bruoakonornyeckme ceoncTBa BblIGpaHHbIX 06BLEKTOB BU3yarnbHO OLiEHMBanNu no nsaTu npu-
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3HaKaM: 3acyx0yCTOMYMBOCTb (lectubannbHas wkana MNatHuukoro C. C.), 3MMoCTONKOCTb (cemubannbHas
wkana N6C PAH), oueHka WMHTEHCMBHOCTW LBETEHUsI M NnogoHoweHns metogom B. . Kannepa (natu-
OannbHas wkana), Xu3HeHHoCTb (TpexbannbHasa wkana). JuHamuka u3nonormyeckoro COCTOAHMS Ky-
CTapHuKa B TeYeHue BereTauuoHHOro nepuoga mno nokasatensM MUIMEHTHOW CUCTeMbl 3efeHOro fucTa
(xnopodpunna, cdnaBoHOMAOB, aHTOLMAHOB) Gbina npoBedeHa ycTponcTBoM PraBoHUA- M XNOpoduUno-
meTp DUALEX SCIENTIFIC+™. Pe3ynbTaTbl U BbiBOAbl. BbiiBNEHO, YTO pacTeHUs CMOrNM NpUCMnoco-
OuTbCA K cTpecc-ycrnoBusaM Grarogaps BbICOKMM ajanTauMoHHbIM ocobeHHoCTsiM pacTeHus. Kypuaska,
6narogaps BbICOKOMY afanTauMOHHOMY MOoTeHuuMany, KOpMOBbIM W AeKopaTUBHbIM KavyecTBam, CrocoBHO-
CTM ouyMLaTb BO3OYX, YOEPXKMBaTb MOYBbI U NPeAoTBpaLLaTh 3PO3ut0, UrPaeT BaXKHYIO POrb B 3KOCUCTEME.
MoxeT pacTv OAMHOYHO U B paspexeHHbIX KCepoUTHBIX KyCTapHUKOBBLIX (OUTOLEHO3axX C KPYLUMHOW, MUH-
Aanem, XnumonocTbio u ap. OnpeaeneHbl NepcnekTnBbl AanbHenwero ncenegosaHms — Heobxoanmo npo-
AOMKNTb 3Kkonoro-buonornyeckoe nsydeHne BuaoB poaa Atraphéxis B pasnnyHbIX MECTOOBMTaHUSAX B nNpe-
penax apeana u pa3paboTKy MexaHV3MOB UHTPOAYKUMU U PEMHTPOAYKLMM Ha tore Poccumn anst OUeHKu nx
noTeHumana Ans necomenMopaTmMBHbIX KOMMIIEKCOB.

Knroyeeble cnoea: adanmauusi OpesecHbIX pacmeHul, nuaMeHms! ¢homocuHmemuyeckol cu-
cmewmsl, Atraphaxis frutescens (L.) C. Koch.

UutnpoBaHnue. KanmeikoBa E. B., MNMepegpueHko A. N. Jkonoro-buonornyeckne ocobeHHoCTn BUOOB poaa
Atraphaxis B 3acywnuBbix permoHax tora Poccuun. Useecmus HB AYK. 2024. 1(73). 42-53. DOI:
10.32786/2071-9485-2024-01-04.

ABTOpCKUMIi Bknap. Bce aBTOpbl HacToOsLLEro MCCNEAOBaHWS NPUHUManK HENocpedCTBEHHOE y4yacTe B NiaHMpOBaHWUU,
BbINMOMHEHWUM UMW aHanu3e AaHHOro uccriefoBaHus. Bce aBTOpbl HACTOsILLEN CTaTbWM O3HAKOMWMWUCH C MNpedcTaBfEHHbIM
OKOHYaTerbHbIM BapuaHTOM 1 0J0GpUnu ero.

KoHdnukT nHTepecoB. ABTOpbI 3asiBNSIIOT 00 OTCYTCTBMU KOH(PIIMKTA UHTEPECOB.

BBepeHue. B pamkax peanusaumn denepansHoro npoekta «CoxpaHeHne dmopasHoo0-
pasusa U pasBUTNE IKOSTOMMYECKOro TypruamMa» HauMoHarbHOro NpoekTa «QKonormsy» paclumpeHme
nccrneaoBaHnii Mo aKONormm 1 Guonorum peaknx Buaos (okorno 15 % BMOOB pacTEHMI HaxoauTCs
nog yrpo3ow UCYe3HOBEHUS) MOMMMO MOHUTOPUHIA COCTOSIHUSI OMopa3Hoobpa3sunsi, BKIOYEHO B
NPUOPUTETHYO CUCTEMY, ODecneuvMBaloLLy0 HayYHYHO MOOAEPXKKY Mep MO COXPaHEHWU OUKOW
npupogsl [13, 14].

M3yueHre nonynaumin pegkux n aHAEMUYHbBIX pacTEHUN SBMSIeTCA NepcnekTMBHbIM METO-
AOM 1CCneaoBaHUs, NOCKOMbKY NOMYNSALMUM MOXHO OTHECTU K €CTECTBEHHOUCTOPUYECKUM U 3BO-
NIOUNOHHBIM eauHULAaM cylllecTBoBaHus Buaos [11].

B cBs3u ¢ Tem, 4To Ha tore Poccun npocnexmBaeTcs TeHAEHUMS 3HAYNTENbHOIo BO3aen-
CTBUSA aHTPOMOreHHbIX (PAaKTOPOB Ha M3MEHEHMNE OKPYXXatoLLEN XNBON NPUPOAbI, BaXKHOE 3Ha4e-
HWEe UMEIOT BbICOKME NOTEHLUMAasNbHbIE aganTauMOHHbIE BO3MOXHOCTU CTEMHbIX Y NOMYNYCTbIHHbIX
pacTeHuin kK HebNaronpuUATHbLIM YCNoBMSM (B OCOOEHHOCTU NX YCTOMYMBOCTb K HU3KMM W BbICOKUM
Temnepartypam B ycroBusix geduuuTa Brnaru) ans ux LWMpPOKOro MCMosib3oBaHust npu oboratle-
HWUM arpoLeHO30B fiecoarpapHoro naHawadrTa [6, 8].

Popg kypuyaBka Afraphaxis (cem. rpevnLlHbIX) BKAOYaeT 0KOo 25 BMAOB, pacrnpocTpaHEH-
HbIX B 30HaxX NyCTblHb, CTENEN MU HAaropHbIX Cyxmx obnactax BoctouHoro CpegmsemHomopbs, e-
penHen, LieHTpaneHon n CpeaHen Asun, Kaskasa, Kpbima, MoBormkes. Jiumutnpyowmmm gakro-
pamu ong 3TOro poga Bbinac ckoTa U pekpeauuns, noxapsl [1, 7, 10, 15, 16].

B cBA3n ¢ HEBOMbLLOW YNCNIEHHOCTLIO U C PAcNpOCTPaHEHWEM Ha OrpaHUYEHHON Teppu-
TOpUW, NPOCNEeXnBaeTcsa TEHAEHUNS K NONHOMY MCHE3HOBEHMIO AaHHbIX BUAOB [2, 3, 4, 5, 9].

Llenb paboTbl — n3yuntb Gronormyeckme CBOMCTBA M 3KOMOrMyeckme 0CobeHHOCTU nony-
naunn poga Atraphaxis, OLeHUTb NX YCTOMYMBOCTb K MOYBEHHO-KNUMATMYECKUM yCroBuaM Hiuk-
Hero NoBomkbs.

Martepuanbl n metoabl. OGbEKTaMN UCCNEOOBAHUA BLICTYMANM KypyaBKka KyCTapHUKO-
Bas (Atraphaxis frutescens (L.) C. Koch.) n kypuaBka kontovas (Afraphaxis spinosa (L.)). Mony-
NAUMN KypYaBKM KYCTapHWKOBOW M3yyanucb Ha Tepputopmm KamblwmHckoro panoHa Bonrorpag-
ckon obnactn Ha HMXHEBOIKCKOM CTaHUMM NO Cenekummn apeBecHbiX nopog — dovnmnan OHL, ar-
poakonorm PAH B cTenHoOM 30He Ha KalTaHOBLIX JIErKOCYIMMHUCTBIX NOYBaxX B KOMMEKCE C CO-
noH4yakamm, konmyectBo ocagkoB 320-390 mm, koadbduumneHT yenaxHeHus 0,35. B ycnoBusx
AcTpaxaHckon obnactn XapabanmHckoro panoHa B MYCTbIHHOW 30HE CBETII0-KALLUTAHOBLIX MOYB,
CONOHLEBATO-NYCTbIHHbIX, COSTOHYAKOBbIX, C KonMyecTBoM ocagkos 180-250 MM 1 koadhpuLmneH-
Tom yBnaxHeHusa 0,11 nccnegosanach KypyaBka Koroyas.
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A. frutescens (L.) nucTonagHbl KyCcTapHMK 40 1,3 M BbICOTOM C 060enonbiMy LiBETKAMMU,
KcepouT, onurotpod (pucyHok 1a).

Apean pacnpocTtpaHenusi A. frutescens (L.) HwkHuin JoH n HwxHaa Bonra, 3aBonxbe,
3anagHasa Cubupb, KasaxctaH, MNpubankanbe. BknioveH B CNUCKM peakux BuaoB dornopbl Bonro-
rpagckou obnactu, BHecéH B KpacHble kHurn CapaTtoBckor obnactu n ACTpaxaHCKown.

A. spinosa (L.) neTHe3eneHbI NMCTONaaHbIN KyCTapHUK ¢ 060enosnbiM1 LiBETKAMK, pac-
npoctpaHeH B 3akaBkasbe, [arectaHe, KasaxctaHe, CpegHen Asun, Typumun, WpaHe, AdraHu-
cTaHe, 3anagHom Kutae. BHecéH B KpacHble kHuru Capatosckon obnactu (1996) n Pecnybnuku
Kanwmblikus (2010, 2014).

Atraphaxis frutescens

® HEXOOHN
6078 |

ney. . i 4

Towwn: 314 Kpagparted: 84
;!-lnﬂ_ nAETICRE !h‘ byiral

G0°E BO°E 1E

A
Atraphaxis spinosa
® yaxomm '

BO°N o Tt

:":I‘_ .J.. T
S0°N

s g , S
40°N 4 3 . ' L

- £ s~ Tow: 33 Ksagpatw: 13
Kapra nocreTonncena 132 2023 '

60°E 80°E 100°E
B

PucyHok 1 — Apean pacnpocTpaHeHus Kyp4aBKku KyCTapHUKOBOW (@) 1 KypYaBku konoyen (B) [12]
Figure 1 — Distribution area of the kurchavka of shrubby (a) and kurchavka of prickly () [12]

OTV BUAObI MMEIKOT BbICOKME KOPMOBLIE XapaKTEPUCTMKW. Jlydlle noefatoTcst XKUBOTHBIMU
BECHOM 1 B Havane neTta.

Broakonoruyeckme cBorictBa BblOpaHHbIX 06 bEKTOB B13yarnbHO OLEHMBanu no natu npu-
3HakaM: 3aCyXxOyCTOM4YMBOCTb M 3MMOCTOMKOCTb (wecTubannbHas wkana lMatHuukoro C. C.)
(Tabnuua 1), oueHka MHTEHCUMBHOCTU LBETEHNS N NnogoHoweHna metogom B. . Kannepa (natu-
OannbHas Wwkana), XM3HeHHOCTb (TpexbannbHasa wkana).
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Tabnuua 1 — LWkana ycTON4MBOCTU K HU3KUM U BbICOKMM TemnepaTtypam no lMaTtHuukomy C. C.
Table 1 — Scale of resistance to low and high temperatures according to Pyatnitsky S. S.

CTteneHb aganTa-

SV!MOCTOMKQCT"/ Bann / unn / Degree of | 3acyxoycTtonumsocTtb / Drought tolerance
Winter hardiness Point .
adaptation
PacTteHune He noBpexaaeTcs P
acTeHus He pearupyloT Ha 3acyLunvBble
3MMHUMM ycnosusaimu / The i
. . 1 1,0 ycnosus / Plants do not respond to arid
plant is not damaged by winter conditions
conditions
Typrop NUCTBbI 1 XBOW MOHWKEHHbIN, pac-
MoBpexaalTcsa aNn3o0anyeckn
o TEHWS 3aMETHO CHUXAIOT MPUPOCT B 3TOT
oaHoneTHue nobern o 50% / o .
; 2 0,8 mnu nocnegytowmi rog / The turgor of foli-
Annual shoots are occasionally d dles is | d. the plant
damaged up to 50% age and needles is lowered, the plants no-
ticeably reduce growth this or the next year
MonHocTbio OTMMpPatoT nobern MoBpexaaeTcsa XBOs, MMCTBA U MOroAble
TEKyLLIero roga 1 4acTu4Ho no6eru, NPMPOCT AaHHOro UNu nocneay-
nospexgatoTcs bonee crapble IOLLLero rofa CHUXaeTcsl MHOFOKpaTHO Mnn
BeTBM / The shoots of the cur- 3 0,6 BooGLle otcytcTByeT / Needles, foliage
rent year die off completely and and young shoots are damaged, the
the older branches are partially growth of a given or subsequent year
damaged decreases many times or is absent at all
Omepaaor 2-3-neTine nober 1o 16 BocOraaBrIBAGT GHOMX pAANEPo
glgﬁg?t: ";ﬁ;ig‘;‘é;’ggﬁg; 4 0,4 B nocneaytoLmii rofi / Skeletal branches are
damaged, and the plant does not regain its
es freeze P .
size in the following year
MonHocTbto normbaeT Hag3em-
Hasl YacTb pacTeHWn (Unu BblLLe n
ornbaeT BCA Hag3eMHas YyacTb pacTte-
YPOBHSI CHE>XHOTO nokpoBsa) / The ; )
above-ground part of the plants 5 0,2 Hus / The entire above.ground part of the
. plant dies
dies completely (or above the
level of the snow cover)
PacTteHns BbIMep3atoT NOMHO- 6 0 PacteHue rubHeT oT 3acyxu NOMHOCThIO /

cTbio / Plants freeze completely

The plant dies completely from drought

Onpegenexne maccel 1000 ceMsiH GbINoO NpPoBeAEeHO B3BELUMBAHUEM B TPEXKPATHOW NO-
BTOpHOCTU Ha Becax BK-300. MopdomeTpmnyeckne nokasatenu nnogoB — AfivHA U LUMPUHA —
onpegensnu ¢ ToyHocTbio 4o 0,01 mm (100 namepeHunit ang kaxagoro smaa).

[rHamrka r3NoNorMyeckoro COCTOSHUA KycTapHuKa B TeYeHWe BereTaumoHHOro nepuoaa
no nokasaTensiM NMMrMEHTHOM CUCTEMbI 3eMNEHOro nucTa (xropodunna, gprnaBoHOMO0B, aHTOLMAHOB)
Obina npoBeaeHa ycTponctsoM ®nasoHna- n xnopodunnometp DUALEX SCIENTIFIC+™ [11].

Pe3ynbTaTtbl U ux obcyxaeHue. KypyaBka KycTapHukoBas 1 Koniovas obnagatoT BbICO-
KMMW aganTauuoHHbIMU BO3MOXHOCTAMM, 3MMOCTOMKN N 3aCyXOyCTON4YMBbLI. PacTteHne uBeteT m
nnogoHocuTt ¢ 2-3 neTHero Bo3pacta. B nepBbi rog MAeT MHTEHCUBHBIA POCT KOPHEBOW CUCTE-
Mbl, Haa3eMHble GokoBble Nobern NoABNATCA Ha BTOpon rod. LiBeTkn cobpaHbl B KOPOTKUE KU-
CTW, KOTOpbIe LBETYT B anperne-mae.

Tabnuua 2 — Jkonoro-ouonoru4yeckne NnapameTpbl N3ydaembix BUOOB poaa Atraphaxis

Table 2 — Ecological and biological parameters of the studied species of the genus Afraphaxis
Ycronum- YcTon4mBocTb
BOCTb K HU3- K BbICOKUM Lisete- | MNnogoHo- YKnsHeH-
. Buicota. M/ | M TeMnepa- | Temneparypam | Hue, LueHwe, HOCTb,
Bupg / Plant Species Height, m | TyPam, 6ann/| , 6ann/Re- 6ann/ 6ann/ 6ann/
’ Resistance to | sistance to |Flowerin| Fruiting, Vitality,
low tempera- | high tempera- | g, score score score
tures, score tures, score
KypyaBka KycTapHu-
koBas / kurchavka of 1,22+0,3 1 1 5 5 1
shrubby
KypyaBka konto4vas /
kurchavka of prickly 0,4x0,6 ! ! 5 5 !
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HAYKA H BBICIIEE IPOPECCHOHAABHOE OBPA3B0BAHHE
BenoBatble BETOYKM C CEPOI KOPOW 1 YANTMHEHHbIE NoBery KypyaBkn KYCTapHUKOBOW HEKOMIO-
yne, npupoct B 2023 r. coctaBnn 188 mm (pucyHok 2 a). Ha npupocT KypyaBku kontoven 6onbLuoe
BMUSIHWE OKasbiBalOT BbICOKME TeMMepaTypbl B TeYEHWE NETHEro nepuoda, KoTopble 3agepKvMBaeT
npupocT noberoe. B ycnoeusix ActpaxaHckor obrnacti oH HaxoauTcs Ha ypoBHe 25 MM. K oceHun KoH-
Libl MorioablX MOBEroB KypyaBKy KOSKOYEN TepstoT NINCTbS U CTAHOBATCS LLUMMOBATLIMU, KOTNOUMMM.

a B

PucyHok 2 — lMNpupocTt noGeros Kyp4aBk/ KyCTapHUKOBOW (a) 1 Kyp4aBku kosntoden (B) B 2023 rogy
Figure 2 — Growth of shoots kurchavka of shrubby (a) and kurchavka of prickly (B) in 2023

PacTteHusi xXopolLlo BOCCTaHaBMNMBAOTCA OT MHS, NMPUPOCT KOTOPbIX 3aBUCUT OT BIUSIHUS
BHELLUHMX YCIOBWUIA MPOM3pacTaHnsl B TEYEHME BEreTaumMoHHOro nepuoga. [aHHasi xapakTepuctuka
CBUOETENBLCTBYET O KCEPOMTHOM NPUPOAE KYPHaBKM U Ero 3KOSIOTMYECKOM ONTUMYME B 30HE CTEMEN.

[aHHble BuAbI pasMHOXaTCA ceMeHamu. [1noapl TpexrpaHHble, TEMHO-0ypble OoT 2 00 5
MM B 3aBMCMMOCTM OT BMAa (PUCYHOK 3).

CeMsiHKa KypyaBKM KYCTApHWKOBOW — OpPEXOBMAHAs, MOYMTU KPbITOBUOHO TPEXrpaHHas,
npu co3peBaHuM TeMHo-Oypasi, bnectawas (pucyHok 3 a). CemMsiHKa KypyaBKu KoJtodeln — opexo-
BMAOHas!, NIIOCKOBATO-CMIIOCHYTas, ABYXrpaHHasi, Npyu CO3peBaHNN CBETNO-0Oypas Unn »xentosa-
To-3eneHas, ronas (pucyHok 3 B). o macce 1000 cemsH npocnexmeaeTtcsa pasHuua Ha 34,2 % B
Nonb3y Kyp4aBKW KyCTapHMUKOBOWN.
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KypuaBka kyctapHukoBas Afraphaxis frutescens (L.) KypuaBka kontouas Atraphaxis spinosa (L.)
C. Koch. Macca 1000 wT. cemsiH
Macca 1000 wT. ceMsaH M.cp = 1,25+0,06 r /
M.cp =1,90 £ 0,07 r / Weight of 1000 seeds Weight of 1000 seeds M.sr = 1.25+0.06 g

M.av =1.90 + 0.07 g

PucyHok 3 — BHelLHWn BUA CEMSAHOK U3y4aeMbiX BUOOB Kyp4aBKu
Figure 3 — Appearance of achenes of the studied kurchavka species
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JIncTbsa KypyaBKM KYCTapHUKOBOW MESKMe, XeCcTKne, MACUCTble B cpeaHem okosio 19 mm B
ANVHY 1 9 MM B LUMPUHY (PUCYHOK 4 a). Y KOMoven — NUCTbsl MenbYe, YeM y npeablayLiero snaa
Kyp4aBku — B cpeaHeM 11 n 5 MM, COOTBETCTBEHHO (PUCYHOK 4 B).

a B

PucyHok 4 — IluctoBble NnacTuHKK NnpeacTaBuTenen poga Atraphaxis
(a — kypyaBKa KycTapHuKOBasi, B — KypyaBKa Kostoyasi)
Figure 4 — Leaf blades of representatives of the genus Atraphaxis
(a — kurchavka shrubby, ¢ — kurchavka prickly)

Mpu pasgeneHun ocoben nonynaumMM KypyaBKU KYCTapHWKOBOW MO AnvMHe nucta Gonee
MHOrOYMCIIEHHON OKasanachb rpynna ¢ pa3amepamu B uHTepane ot 16 go 20 mm. Npu aHanmse
YacTOT pPaHXMPOBAHHOIO psiia MO NPU3HAKY LWMPUHA NUCTa BbISBNEHO NpeobnagaHve rpynn pac-
TeHW ¢ nokasatendamu — ot 6 4o 10 Mm. OTO KOCBEHHO yKa3biBaeT Ha TO, YTO pacTEHNS XOPOLLO
npucnocabnmeaeTtcs K AebmumnTy BNarv, BbICOKUM TeMnepaTypam U CONHEYHOW paguauun.

AHanma Mopdonornyecknx 0COBEHHOCTEN U MUTMEHTHOrO KOMMMEeKca pacTeHu BUOOB po-
AOBOro komnnekca Atraphaxis no3sonsieT 060CHOBaTb NPMHLUMMNBI MOpd)oreHe3a B 3aBUCUMOCTU OT
MEHSIOLLENCS KIMMATUYECKON M 3KONOrMYeCcKon 0OCTaHOBKM 1 OLIEHUTb MEPCNEKTUBHOCTD M 3aKOHO-
MEPHOCTU afanTaummn K yCcrnoBusaM npouapacTtaHns. KonnmyecTBeHHble nokasaTenu poTOCUHTETMYE-
CKMUX MUIMEHTOB BENMUYMHA HEMOCTOSIHHAS, HOCUT CE30HHBIN XapakTep. B Halwmx nccnenoBaHmax Ha
OCHOBE CE30HHOW AVMHAMUKM (POTOCUHTETUYECKOrO annapara pacTeHUN Kyp4aBKN KYCTapHWKOBOM
OTMEYEHO Hakonnexye xnopocbmnnos a+b ¢ 19,27 MKr/cM® CbIpolt Macchl B hasy MOMHOMO 3eneHe-
Hua go 20,11 MKT/CM? CbIPOM MacCbl — MaKCMMaribHOEe cofepXaHue NUrMeHTOB — B NEPMOoS, OKOHYa-
HWS poCTa NNCTLEB U NOBEroB, KOTOPbLIM MPUXOAUTCA Ha TPETLIO AeKaay aBrycra.

25,00

20,00 -

15,00 —

11,50
10,18 10,72

10,00 —

1,87 1,88 1,73
COWEN | o2 o2 0%
1

Chl Flav Anth NBI
‘D nonHoe 3eneHeHve M nonHoe LBeTEHME U POCT NuUcTa 1 noberos [] okoHYaHue pOCTa‘

0,00

PucyHok 5 — Ce3oHHas ,qMHaMMKa POTOCUHTETMYECKOrO annapaTa pacTeHUn Ky EHaBKI/I KyCTapHUKOBOM
(Chl — xnopodunn (Mkr/cm? cbipoii Macesl), Flav — driaBoHouabl (MKF/CM? CbIpoii Macchl),
Anth — aHToLMaHb! (MKr/cM? cbipoii Macckl), NBI — nHaekc asoTHoro 6anaHca (y.e.))

Figure 5 — Seasonal dynamics of the photosynthetic apparatus plants of kurchavka shrubby
(Chl — chlorophyll (ug/cm2 wet weight), Flav — flavonoids (ug/cm2 fresh weight), Anth — anthocyanins
(ng/cm2 fresh weight), NBI — nitrogen balance index (cu))
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HAYKA H BBICIHEE NPOPECCHOHAABHOE OBFPA330BAHHE
Flav saBnsawotca addeKTUBHbIMM 3ALUUTHBIMU KOMMOHEHTAMW PacTEHUs U B YCINOBUSAX
CTPECCOBOW Harpy3ku MMEKT TEHOEHUMIO HakannmeaTbcs. B cBA3M ¢ TeM, 4TO C Hayana uions
2023 r. B nepuog NosiHoro LBETEHUSI U aKTUBHOIO poCTa NIMCTLEB M NOOEroB oTmMevancs ckadek
Temnepartypbl (PUCYHOK 6), MPOMCXOANNQ MaKCUManbHoe HakonneHue ¢naBoOHONOOB B NUCTbAX
KypuaBKU KyCTApHMKOBOM — 1,88 MKI/CM? CbIpOl Macchl C MOCNEAYIOLLMM MOHMKEHUEM K KOHLY
BereTaumm 4o 1,73 MKr/cM? Cbipoii Macchl, Tak Kak pacTeHue I'IOCTeI'IeHHO npucnocodunock K no-
BbILLEHHbIM TemMnepaTypam npu cpeaHecyToyHom nokasatene 30,05 °c.

O Yeseparypa O Ocoappas

TamnrapTYRa 0
oa KK MM

P S S

PucyHok 6 — MNorogHble ycrnoBusi Npou3pacTaHusi KypyaBKku KyCTapHUKOBOW
B . KambilwmHe Bonrorpaackoii obnactu, 2023 r
Figure 6 — Weather conditions for the growth of kurchavka shrubby
in Kamyshin, Volgograd region, 2023

C noBbllWEHNEM YPOBHS XNOPOMUIINIOB OTMEYarnoch NoBbILLEHNE nokasaTenen aHTouma-
HOB, KOTOPbI€ BbINOMHAT 3aLMTHbIE PYHKUMKM (POTOCMHTETUYECKOIO annapaTa B YCrOBUSX BO3-
pacTarLLmx TeMnepaTypHbIX MaKCUMYyMOB.

Ha doHe TemnepaTypHOro n BogHoro crpecca 6bino nccnegoBaHo yHKLMOHaNbLHoe Co-
CTOSIHME MUIMEHTHOrO annapara npu NOMOLLM KOHTPONUPYEMOro yBsAaHus nucTeeB (Tabnuua 3).

CopgepxaHue xnopodunsoB onpeaensanu B NUCTbsIX B YCINOBUSIX NPOM3PacTaHns (KOH-
TpOnb), Nocne 2 4yacoB yBAOaHWs Npyu Temnepartype Bo3ayxa +28°C M OTHOCUTENLHOW BIaXHO-
cTn Bo3ayxa 50%, a Takke nocrne BOCCTaHOBMEHUS BogoobecneyeHHocTw. [locne yBsagaHus B
TeYeHMe 2 YacoB CoAepKaHne xnopodunna B IMCTbSX KypYaBKn KyCTapHUKOBOW MOBLICUIOCH Ha
24%. lNocne BoccTaHOBMNEHUS BOA0OOECNEYEHHOCTN B NUCTbAX NPOMUCXOANMNO CHKEHWe coaep-
XaHus xropodunna Ha 14,2%.

Tabnuua 3 — CocTosiHMe POTOCMHTETUYECKOrO annaparta npy pasBuTUM BOOHOrO CTpecca pacTeHui
Kyp4YaBKu KyCTapHWKOBOW
Table 3 — The state of the photosynthetic apparatus during the development of water stress of kurchavka
shrubby plants

Chl | Flav mxr/om? | Anth mkr/om?
MKr/CM® CbIpoW o 9
Ycnosus BogHoro ctpecca / Water maccsl / Chi CbIpOW Macchl | Cblpow Macchbl / NBI
Stress Conditions / Flav pg/lcm2 | Anth pg/cm2 of y.e.
pg/cm2 of raw
of raw matter raw matter
matter
Ha pactenuu / On the plant 21,85+0,12 1,88+0,05 0,32+0,13 11,48+0,11
Yesinarie B redetine 2 4. [Wither | 57 4040 09 196£0,04 | 0,320,13 13,93:0,09
within 2 hours
BocctaHoBneHue Typropa (12
yacos B Boge) / Turgor recovery 24,95+0,10 2,08+0,04 0,24+0,18 12,03+0,10
(12 hours in the water)
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Mpoucxoant noHmxkeHne cogepxanna Anth ¢ 0,319 go 0,316 MKr/cM? CbIpo Macchbl B ne-
puon yBsidaHus NP MOBLILLIEHWM CTPECCOBOW Harpysku, YTO MOXET CBMAETENbCTBOBATb O 3a-
MeaneHnn npoueccoB cuHTe3a Anth B NUCTbSX Kyp4aBKM KyCTapHUKOBOW, NPU OAHOBPEMEHHOM
yBENUYEHUN coaepxaHus bonee apPeKTUBHBLIX KOMMOHEHTOB 3aWwnuTbl — dnaBoHonaos ¢ 1,88
no 1,96 MKr/cM? cbipont maccel, NBl — nHgekc asoTtHoro 6anaHca c 11,48 go 13,93 y.e.

Mpun HacbIWEHNN NTIMCTOBOW NNaCTUHbI BOA4OW B TeveHne 12 yacoB OMKCUMPOBASoCb CHU-
XeHue cogepxkaHus aHToumaHos go 0,24 MKr/CM? CbIpoON Maccbl NpyY HapawuBaHUM 3HAYEHUN
¢rnaBoHOMOOB.

lMony4deHHble pes3ynbTaTbl FOBOPAT O TOM, YTO PaACTEHUA CMOIMNM MPUCIOCOBUTBCS K
cTpecc-ycnoBusim 6narogapsi BoICOKMM aganTaumoHHbIM OCOBEHHOCTAM pacTeHus.

K OekopaTuBHbLIM KayecTBaM pPOAOBOro komnnekca Afraphaxis oTHOCUTCS packuaucTas
dopma cBOGOAHOPACTYLLErO pacTeHUs C r'yCTOBETBUCTLIM OOLLUM rabuTycoOM KyCTapHUKa, KOXK-
CcTasi NncTBa OT CM30-3ef1IeHOr0 40 TEMHO-3EMIEHOr0 LBETa JIETOM UM XKENTOro — OCEHblO, NyCTble
MHOIOYUCIIEHHbIE BEPXYLUEYHbIE KMCTU MENKUX LBETKOB, KOTOPble A0S0 COXPaHSAT SpPKYH
okpacky (Tabnuvua 4).

Tabnuua 4 — AganTaumoHHbIe BO3MOXHOCTU BMOOB pOAOBOro Komnnekca Atraphaxis
Table 4 — Adaptive capabilities of species of the Afraphaxis generic complex

AganTaunoHHbIE BO3MOXHOCTM / [exopaTuBHble AOCTOMHCTBA /
BunoBoe Adaptability Decorative Features
Ha3BAHME 1pe6o- | Tpebo- | Tpebo- ObIMO- 1 KpoHa cBob6oaHO- oKpacka NnMcTbeB U
pacTeHus / sanms k | Banms k | sanus « raso- pacTyLiero pacte- coueTui / Color of
Species ceery/ | nouse/ | mnare/ ycTonuun- Hus / Crown of a leaves and inflores-
name of the Light Soil Moisture BOCTb / free-growing plant cences
. . : Smoke ;
plant Require | Require | Require and gas dopma / |ryctota/|Jletom/in | OceHbto /
ments ments ments . form densit summer | in autumn
resistance Y
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OueHb cBeTONOMBLI, MPeanoYnTaoT NPon3pacTaTth TOMNBKO HA YMEPEHHO CyXUX MOYBaXx,
6e3 AnNUTeNbHOro NepeyBraXXHEHMS Ha TEeNIbIX, OTKPbITbIX, CONTHEYHbIX y4acTKax C KXKHOWM 3KCMo-
3numen.

MoXeT pacTu OONHOYHO M B paspeXXeHHbIX KCePOUTHBIX KYCTapHUKOBbLIX hUTOLEHO3axX C
KPYLLUMHOW, MUHAAMNEM, XKMMOSOCTbLIO U Ap.

HaHHbI pog BblpaboTan cBOW aganTaumMOHHbIA MexaHu3aM 6opbObl C 3acyxon (PUCYHOK
7), KOTOPbIN NPOSIBNAETCA 3aLLUMTHON peakunen pacTeHns oT NCnapeHnst Briarn npy BXOX4EHUN B
COCTOSIHWE BbIHY>KOEHHOMO MOKOA NyTeM 3amMeaneHuss Unu npekpaLleHnss poCcToBbIX NPOLECCOB U
cbpacbiBaHMsI NMUCTbEB (MHOrAA NOMHOCTLIO).
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PrcyHok 7 — AganTaumoHHbIN MexaHn3m 60pb0Obl C 3aCyXol Kyp4aBKu KOMoYer B YCIOBUSX
XapabanuHckoro panoHa ActpaxaHckon obnactu
Figure 7 — Adaptation mechanism of drought control of the kurchavka prickly in the conditions of the
Kharabalinsky district of the Astrakhan region

KypyaBka, 6narogaps BbICOKOMY aganTalMOHHOMY NoTeHuuMany, KOpMOBbIM KayecTBam,
CMOCOBOHOCTU ouMLaTb BO3AyX, yAepKnBaTb NOYBLI M NMpeaoTBpallaTbh 3P03Ut0, UrPaeT BaXKHYH
porb B 3KOCUCTEME.

3aknroyeHume. B cTenHbIx panoHax tora Poccun KypyaBka KyCTapHMKOBasi U KypyaBKa KOJto-
Yyasi XOpoLLO pacTyT u pa3BuBatoTcs. LIBeTyT M nnogoHocaT ¢ 2-3-neTtHoro Bo3pacTta. [aHHble BUAbI
umetoT BonbLUY0 LEeHHOCTb Bnarogaps XopoLllemy NpUcnocobieHnto K 3acyLnmMBOMy Knumarty v ge-
duUMTY BNarv apugHomn 30HbI.

,ﬂaHHaﬂ TeHOeHUnA cBmgeTenbCTByeT (o]¢} yCI'IeLIJHOIZ afantaynm K 3KoJiorm4ecknm ycnoBmam um
NepcneKkTMBHOCTU AaHHOMO BUAa Npv AanbHenlwemM X03sACTBEHHOM oboralleHnMn arpoLeHo30B feco-
arpapHoro naHgwadTa.

MepcnekTuBbl  AanbHEWLLIEro WUCCNefoBaHWs — HeobXoAMMO  MPOJOSKMTb  SKOMOro-
Ouonornyeckoe ulyyeHne BUOOB poaa Afraphaxis B pa3nuyHbiX MECTOOOUTaAHUSIX B Npedenax apeana
1 pa3paboTKy MEXaHWU3MOB MHTPOAYKLUUN U PEUHTPOAYKLMUN Ha tore Poccun Anst OLeHKM ux noTeHuma-
na gns necomennopaTMBHbIX KOMMIIEKCOB.

Conclusions. In the steppe regions of the south of Russia, the akurchavka shrubby and kurchav-
ka prickly grow and develop well. They bloom and bear fruit from the age of 2-3. These species are of great
value due to their good adaptation to the arid climate and the lack of moisture in the arid zone.

This trend testifies to the successful adaptation to environmental conditions and the prospects
of this species with further economic enrichment of agrocenoses of the forest-agrarian landscape.

Prospects for further research — further studies of species in various habitats within the range
and the development of mechanisms of introduction and reintroduction in the south of Russia are
needed to develop scientific recommendations for further study of populations and preservation of the
gene pool of the genus Atraphaxis.
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Introduction. This article presents the results of two-year observations of the formation of yields of three
varieties of blue mustard at two sowing periods in the subzone of light chestnut soils of the Volgograd re-
gion. The control was the usual sowing time, when the soil warmed up to a seed depth of 6-7 degrees. The
second sowing date was very early due to the frozen soil. Long-term observations of weather conditions
were relatively favorable for the growth and development of mustard, which naturally affected both the pho-
tosynthetic parameters of the studied mustard varieties and their yields during both sowing periods. On av-
erage, in two years of research, ultra-early sowing proved to be the best. When growing mustard varieties
during this sowing period, all photosynthetic parameters were significantly better than during the usual sow-
ing period. The Gorlinka variety turned out to be the most productive. At the usual sowing time, it exceeded
the Rushen variety by 10.5%, and the Slavyanka variety by 6.9%. With an extremely early sowing period,
the advantage of the Gorlinka variety was even greater and amounted to 21.5 and 17.0%, respectively. The
highest yield was achieved in 2023 for the Gorlinka variety — 2.25 t/ha, and the lowest — 1.48 t/ha for the
Rushena variety in 2022. According to economic indicators, the Gorlinka variety turned out to be the most ef-
fective. The production of this variety at the usual sowing period was 70.9% more profitable than that of the
Rushen variety, and 62.2% more profitable than that of the Slavyanka variety. At the earliest sowing date, the
advantage of the Gorlinka variety was even greater and amounted to 74.4 and 62.6%, respectively.

Relevance. In recent years, interest in blue mustard has increased significantly in agricultural production. If
in 2020 this crop occupied only 34 thousand hectares in the region, then in 2023 it will already be 104 thou-
sand hectares. However, its yield varies greatly both from year to year and from region to region. In the re-
gion as a whole, the average yield of blue or Sarepta mustard does not exceed 1.0t/ha. The potential yield
of modern varieties is estimated at 2.5-2.7 t/ha, and the Gorlinka variety is capable of producing up to 3.0
t/ha. Therefore, the search for ways to increase the yield of this valuable oilseed crop in the conditions of
the Volgograd region is a completely relevant and timely task. Object. As the object of the study, two peri-
ods of sowing blue mustard were taken — Factor A: 1. Normal sowing time (control). 2. Extra early on
thawed frozen soil. Factor B — three varieties of blue mustard: 1. Rushena (control). 2. Slavyanka.3. Gorlin-
ka. Materials and methods. A two-factor field experiment was carried out on light chestnut soils of the
llovlinsky district of the Volgograd region in 2022-2023. according to the method of Lukomets V.M. [1]. The
registration area of the plot is 72 m2, the experiment is repeated three times. The predecessor is winter
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