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Annomauyusa. llens uccsie0BaHNs — OLIEHKA ITAPAMETPOB TLIOJOHOIICHNS] HHTPOAYIIHPOBAHHBIX CYOTPOIMMYECKUX H Ope-
XOIUTOHBIX KYJBTYP B PEKUME «TCHOTHUII — Cpeay Il 0OOCHOBAHUS PACIIMPEHUS apeasiOB BO3ICIBIBAHNS SKOHOMUIECKHI
BKHBIX pacTeHUH mpu oboramennu 1eHAPOdIOpsl 1 GOPMHUPOBAHUHM MHOTOIIEIEBBIX HacaXAeHUH B Bonrorpaackoi o6ma-
ctr. O0BeKTHI HecaeJ0BAHMIE — BUIBI M COPTA Pa3IUIHOTIO apeaoTHIeCKOr0 IPOUCXOKICHHUS, IPOU3PACTAIONINE B YCIIO-
BHSIX KaIITAHOBBIX MOYB (KaAacTpoBBIe HOMepa yuacTkoB 34:36:0000:14:0178; 34:34:000000:122; 34:34:060061:10). MeToasb1.
[Ipenensl ToNEpaHTHOCTH BUIOB, COPTOB M IUMUTHPYIOIIKE (GaKTOPhI X MPOU3PACTAHUS MIPOBOAIIINCE HA OCHOBE aHAJIHN3a
OTIBITAa HHTPOXYKIIMH U3ydaeMbIX poaoB Zizyphus u Corylus B Poccun u 3a pybexom. [IpruMeHeH akTUBHBIN SKCIIEPUMEHT
JUISL BBISIBJICHUSI 3MMO- M 3aCYXOyCTOMYHMBOCTH 1O XapakTepy 1BeTeHus. OIeHKa BIUSHHUSA COCTOSHHS CPebl Ha CTaOMIIb-
HOCTB IUTOIOHOIIIEHHUSI COPTOBOTO pa3zHooOpasus cyOTponnueckux (Zizyphus) u opexornogasix (Corylus) KynsTyp IpOBOIH-
JIaCh METOJIOM KJIACTEPHOTO aHanu3a. Pe3yjbTaThl U 00J1acTh NpUMeHeHHUs. B mpeaenax HCKyCCTBEHHBIX M €CTECTBEHHBIX
apeaJioB OINPENEeICHBI SKOJIOTHYECKas TNIACTUYHOCTD U PEIPONLYKTHBHAS CLIOCOOHOCTH KyCTAPHUKOB C YYETOM KJIMMAaTHUe-
CKHX ycIoBHH. B mepmon nccnegoBanuii BeAeeHs! ocTpo3acynuuseie (2010, 2012, 2013, 2015, 2017, 2019) u 6maronpust-
Hele (2014, 2016, 2018) B THAPOIOTHYECKOM OTHOIICHHUH YCIOBHS JAJISI POCTA M Pa3BUTUS HHTPOALYLIHPOBAHHBIX KYCTaPHUKOB.
YcraHoBIeHa CTAOUIFHOCTH MOP(OIOTHUSCKHX MoKaszareneil miaomoB Corylus L. mo abcomoTHRIM BennyuHaM. B 6maronpu-
SITHBIE TO/IBI PACTEHUs copTa UepKecCKUi-2 XapaKTepH30BAIICH XOPOIINM ILIOJOHOIICHHEM (TOJTHOIEHHBIX MIIOA0B OKOJIO
75 %), ocTadpHBIC COPTa YCTYMAIOT MO CTaOMIIBHOCTH TUIooHOMEeHU . [110m0HOmeHNe yaoBneTBopuTeasHOE (0k0i0 50 %
MTOJTHOLIEHHBIX TIJIOZIOB). YCTaHOBJICHO, YTO MOKa3aTelh JOOPOKAYECTBEHHOCTH MENKOIUIONHBIX COPTOB pacTeHul Z. jujuba
Ha KaIlITaHOBBIX TIOYBAaX BapbHUpoBaics oT 66,1 10 97,2 %, y cpeHeNIOAHBIX COPTOB OH OBLIT HEBBICOKUM (28,4—42,6 %), a ca-
MBIt Hu3KHi (4,5-9,8 %) oTMedeH KpyTHOIIOAHBIX copToB Ta-sH-11320, KOxanuH. [lomyyeHHbIe TaHHBIE 00 0COOCHHOCTAX
IIJIOAOHOIICHUS KYCTapHUKOB Z. jujuba, C. pontica TO3BOIAIOT 000CHOBATh CTPECCOYCTOMYNBEHIE COPTa KaK KOMITOHEHTHI
MHOTI'OLIEJIEBBIX HCKYCCTBEHHBIX HACAXKACHUHN Ha AerpaJupoBaHHbIX 3eMiisiX. HayuyHnas HoBu3Ha. IIpennoxeH kiaacTepHbIil
aHAJU3 OICHKH M MPOTHO3a MapaMeTPOB TUIOJOHOUICHUS IS IIEJIEBOT0 0TOOpa MEPCHEKTUBHBIX SKOHOMUYECKH BajKHBIX
pacTeHuil Ha OCHOBE UX SKOJIOTHYECKOH MIIACTUYHOCTH B 3aCyIIJIUBBIX yCIOBUAX.

Kniouesvie cnosa: mapameTpsl IIOJOHOIICHHS, SKOJIOTHYECKAs ITACTUYHOCTD, COPTA, KTEHOTHUII-CPEay, 000orameHne JeH-
IpodIopHI.
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IMocranoBka npo6.iembl (Introduction)

[Tnomaan ecTeCTBEHHOTO MPOU3pacTaHus CyOTpOIH-
YeCKUX M OPEXOIUIONHBIX pacTeHmil (cemeiicTBa Corylaceae
Mirb., Rhamnaceae) orpanndensl, Tak ke Kak ¥ TEPPUTOPHH,
MPUTOHBIE N0 TOYBEHHO-KIMMATHUYECKUM YCIOBHSIM IS KX
MPOMBILIJICHHOTO BO3JelbIBaHMs. BMecTe ¢ TeM oTMmeuaeT-
Csl TeHJICHLIM S YBEJIIMYCHHUS CIIPOCA Ha TUIOABI ATUX KYJIBTYP.
Corylus avellana OTHOCHTCS K OCHOBHBIM CBHIPBEBBIM pac-
TEHUSIM, TO0KA3aTeNid IUJI00BOH MPOAYKTHBHOCTH KOTODOI
YBEJIMYUBAIOTCSI OT CEBEPHBIX U CEBEPO-BOCTOYHBIX TPAHMII
apeaina (0,05-0,10 1/ra) k uentpy (0,20—-0,40 1/ra). Ha cy0n-
exktsl OxkHOro m IlpmBomKcKoro (hemepadbHBIX OKPYTOB
MPUXOAUTCS COOTBETCTBEHHO 43,5 1 36,0 %. C mHavanma XXI

BeKa 00bEMBI 3arOTOBKM OPEXOB B CTpaHE CHU3MIIHMCH OoJjiee
4YeM B TPHU pasa.

Zizyphus jujuba Mill. — HETpaTUIIMOHHBIH HCTOYHHK
ceipbsi BAB Gnarogapsi BBICOKOMY CONICP)KAHHUIO YTJICBOIOB,
MPOTEUHOB, BUTAMUHOB, IEKTHHA, OPraHUUYECKUX KUCIOT [1],
[2].

BospacraeT akTyaJbHOCTH HCCIIEIOBAHUMN 10 0OOCHOBA-
HUIO PACIIMPEHUs] apeasioB BO3JCNIBIBAHUS HKOHOMUUYECKHU
BR)KHBIX PAaCTCHUU I 00OTAIICHUS ICHAPOQIIOPHI, MOBBI-
IICHHS] OMOPECYPCHOTO MOTEHIHaMa U (OPMHUPOBAHUS MHO-
TOLIENIEBbIX HACAXKJICHUN Ha MaJoJECHBIX TEPPUTOPHX [3,
c. 1415-1422], [4, c. 365-382], [5, c. 29-42], [6], [7, c. 99—-104].
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Pa3Hoe coueTaHUe KIMMATHYCCKUX M ITOTOIHBIX TIOKa3a-
TeJeH (BBICOKUE/HU3KHIE TEMIICPATy Pbl, KOHIICHTPAIUS COJICH
U JIp.) OKa3bIBAET CTPECCOBOE BO3/ICHCTBHE HA PACTUTEIBHBIC
OpraHU3MBbI, YTO HAIILJIO OTPAKCHHUE B MyOIUKAIMSIX MHOTUX
uccnenonareneii 8, c. 585-592], [9, c. 433-447], [10, c. 785—
791].

AHaJu3 ONbITa UHTPOIY KUK U3yIaeMbIX POJIOB Zizyphuis
u Corylus L. B Poccun u 3a py0Oe:xoM MO3BOJIHIT YCTAHOBUTH
MpeNeibl TOJICPAHTHOCTH BUJIOB, COPTOB M JTUMHUTHPYIOIIUE
(akTOpBI NX TpOU3pacTaHus (KOJINYECTBO OCAJIKOB, TEMIIEpa-
Typa). CTaOUIBHOCTH IJIOAOHONICHHUSI, KAUECTBO TJIO/IOB HH-
TPOAYLHMPOBAHHBIX KycTapHUKOB Z. jujuba Mill., C. pontica
C. Koch. 3aBUCST OT UX IKOJIOTUYCCKOM MIACTHUHOCTH. [t
paccmarpuBaemoro peruona (Huxuee IToBoimkbe) MHOTHE
WCCIIeIOBATENIN  TIPOTHO3UPYIOT POCT  TPOJOJIKUTEIBHO-
CTH BEreTaluy ¢ yBeJlIM4YeHueMm TeroobecrneyeHHocTH [11,
c. 334]. Oto yka3bIBaeT Ha aKTYaJIbHOCTb MCCIEIOBaHUI
MPOTrHO3a TapaMeTPOB IUJIOJOHOIICHUSI CYOTPOIMUYECKUX U
OPEXOIUIOIHBIX KYJIBTYP B PSKIME «TCHOTHII — CPEIa».

Llenp HACTOSIILIETO HCCIIEIOBAHUS — OIIEHKA I1apaMeTpOB
IJIOZIOHOIICHUSI  UHTPOJYIIUPOBAHHBIX  CYyOTPOIMMUYCCKUX
U OPEXOIUIOMHBIX KYIBTYp B PEKUME «TCHOTHI — CpEIay»
JUIsT 00OCHOBAaHMSI PACIIMPEHUs] apeajioB BO3JEIBIBAHMS
9KOHOMHMYCCKH Ba)KHBIX PACTCHUH s 0OOTalleHus JCH-
npodIiopsl ¥ GOPMUPOBAHUS MHOTOIICIICBBIX HACAKICHUI B
Bonrorpazckoii oonacT.

MeTtonoJiorusi u Mmetoabl uccieaoBanus (Methods)

OOBEKTHI HCCIICIOBAHU — BUIIBI U copTa Zizyphus, Corylus
Pa3IMYHOrO apeaylorHueckoro IPOUCXOKICHUS, KOTOpbIC

ArpapHblit BecTHUK Ypana Ne 04 (207), 2021 .

MPOM3PACTAIOT B YCJOBHMSX KAITAaHOBBIX TOYB (KaJacTpo-
Bble HOMepa y4yacTkoB 34:36:0000:14:0178; 34:34:000000:122;
34:34:060061:10). 'ox mocaaxu — 1998, pazmelieHue OnbITHBIX
pacteHuit 6 X 4 M B TpeXKpaTHON MOBTOPHOCTH 110 BapUAHTAM.
[TpuMeHeH akTHBHBIN SKCIIEPUMEHT IO ONpPEEICHHIO 3UMO-,
3acyxoycToiunBocTH [12], XapakTepa IBETEHHUs, a TaKXkKe Ma-
pametpam tononomenus (puc. 1) [13, c. 40-52], [14], [15,
c. 740-753].

JIJIst OlIeHKH BIIMSTHUSI COCTOSIHUSI CPEJIbI 110 N3BECTHBIM
¢du3rUecKuM napameTpam (Temmeparypa, 0cagkn) Ha TII0J0-
HOIIIEHUE COPTOBOI'O Pa3HOOOpa3nst ObLI B3SIT JECATUICTHUN
nepuon HabOmronenuit (2010-2020 rr.).

OreHKa [[BETEHMSI U TIOAOHOMICHHSI TPOBOAMIIACH C y4e-
TOM TIOKa3aresei, MpUBEICHHBIX B Tabuie 1.

OmnpezeneHne KayeCTBEHHBIX M KOJMYECTBEHHBIX IPH-
3HAKOB B OJHOPOJHBIC TPYMIbI (KIACTEPhI) MPOBOAUTCS
MyTEeM BBISICHEHHSI UX OJM30CTH Ha OCHOBE TEOPETHUYECKHX
npennocsutok. O00CHOBaHME KacTepoB 0a3upyeTcs Ha OT-
HECEHUHU K OJIHOW COBOKYMHOCTH IO THUINaM KaueCTBEHHBIX
(6anmibl, paHTH) M KOJMYECTBEHHBIX (pa3Mephl, 4YacToTa,
noisi, U 1p.) napamerpos. [IpoBenena obpaboTka sKcriepu-
MeHTanbHBIX AaHHbIX (Excel, Statistica 8.0), momyueHHBIX B
TIOJIEBBIX H JIA0OPATOPHBIX YCIOBHSIX.

PesyabTaThl (Results)

AHanI13 OCHOBHBIX KIIMMaTHYECKHUX XapaKTEPUCTHK €CTe-
CTBEHHOTO apeana Zizyphus jujuba Mill., Corylus pontica
TIO3BOJIMJI BBISIBUTH OrpaHM4YMBaIoNIne (pakTopsl Mpouspac-
TaHUs B pETMOHE UCCIIeJOBaHU (TabmuIbI 2, 3).

] XapakTep NoBpeKJACHUN
N3yuenue || B o
DPACTHTEIBHOTO BISIBIICHUC 3aIIIHTHO-BOCCTAHOBUTEILHBIX CBOWCTB MPOTHB JIETAIBHBIX (hPaKTOPOB
opratusmMa ] AMIUTATY/IA TNIACTUIHOCTH, BBIABJIEHHE COPTOBOTO, (POPMOBOTO Pa3HOOOpasus
B KOJUIEKIIHSX
] BeIsiBIIeHHE TPUCTIOCOOUTENFHOM H3MEHUYMBOCTH M THIIOB TIPUCIIOCOOUTENBHBIX CBOWCTB
[
| BeIsIBIICHHE OCHOBHBIX THMHUTHPYFONIHX (DAKTOPOB, OTPAHHYHBAIOIINX POCT M PA3BUTHE PACTCHHM
N3yuenue L A
S HaJIN3 aHOMAJIBHBIX TIEPHUOIOB JIUIS POCTA M PA3BUTHS
yCIIOBHH T Pa3paboTKa TEXHONOTHii BO3/IETBIBAHMSA KYIBTYPHI
npou3pacTaHmsI
] BeisiBiieHHe HanboIee IePCIIEKTUBHBIX THITOB JIAHANTA()TOB JUTS BHEIPEHHUSI
Puc. 1. Cxema usyueHus pacmenuil 6 pexcume Uccne008aHuli «eHOmun — cpedar»
W The nature of the damage
Study of the plant [ Revealing protective and restorative properties against lethal factors
organism in
collections Amplitude of plasticity, identification of shape diversity
] Identification of adaptive variability and types of adaptive properties
[
W Identification of the main limiting factors limiting plant growth and development
Study of the || . .
ecological Analysis of abnormal periods for growth and development
conditions of Development of crop cultivation technologies
growth
] Identification of the most promising types of landscapes for implementation

Fig. 1. Scheme for studying plants in the “genotype — environment” research mode
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Tabmuna 1
OneHka KycrapHuKoB Zizyphus jujuba, Corylus pontica mo 0CHOBHbBIM IIapaMeTpaM

o 3HauyeHUs NoKa3aTeeil NPU3HAKOB
0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0
Bopnsrii nedpunur, % >46 | 41-45 | 36—40 | 31-35 | 26-30 | 21-25 | 1620 | 11-15 | 6-10 <5
OB (Bbix011 571K TpOIMTOR >40 |3,6-38(33-3,5(2,9-32(2,6-2.8(2,3-2,5(1,9-2.2| 1,6-1,8 | 1,3-1,5 | <1,20
(OTHOCHUTEINIEHBIN))
Tonepanthocts -50 | <70 | <100 | -150 | —20,0 | 25,0 | 30,0 | =350 | 37,0 |>-37,0
K Temrneparype, °C
1,05— | 2,00— | 3,00— | 4,00— | 5,00— | 6,00— | 7,00— | 8,00—
Bricora pacTenus, M <LO| 95 | 305 | 395 | 495 | 395 | 695 | 795 | 895 | %00
0,11- | 0,31- | 0,51- | 0,71- | 0,91- | L,11- | 1,31- | 1,51-
Ipupoct noderos, <011 530 | 050 | 070 | 090 | Lo | 130 | 150 | 170 | =171
Yucno Ha mor. M 11BETOB
v > 10— 60— 85— 110- 135- | 160— | 185-
E;)TIIBGTI/H/I, I00B (cormonni), | <99 34.9 35-59,9 84.9 1099 | 1349 | 1599 | 1849 | 2095 >210
Macca cemsH (11010B)/ <0.10 0,10- | 0,61- | Lll- | L6l- | 2,11- | 3,11- | 3,61— | 411- | _ 4.60
pacTeHue, Kr ’ 0,60 1,10 1,60 2,10 2,60 3,60 4,10 4,60 ’
Table 1
Evaluation of shrubs Zizyphus jujuba, Corylus pontica by main parameters
. Characteristic by key figures
Indicators 0.1 | 02 | 03 | 04 | 05 | 06 | 07 | 08 | 09 | L0
Water deficit, % > 46 | 41-45 | 36-40 | 31-35 | 26-30 | 21-25 | 16-20 | 11-15 | 6-10 <5
EY (electrolyte yield (relative)) >4.0 |3.6-3.8]33-3.5|29-3.2[2.6-2.812.3-2.5|1.9-2.2|16-1.8|13-1.5| <120
Temperature tolerance, °C -5.0 —7.0 —10.0 | =15.0 | =20.0 | =25.0 | =30.0 | -35.0 | —=37.0 |>-37.0
. 1.05— | 2.00- | 3.00- | 4.00— | 5.00— | 6.00— | 7.00— | 8.00—
Plant height, m <100 "G95 | 295 | 395 | 495 | 595 | 695 | 795 | 895 |~ %00
0.11- | 0.31- | 0.51- | 0.71- | 0.91- | 11I- | 1.31- | 1.5I-
Shoot growth, m <011 930 | 050 | 070 | 090 | 110 | 130 | 150 | 170 | 71T
Number per running meter
X . 10— 60— 85— 10— | 135—- | 160— | 185-
JZCOSW”S’ inflorescences, fruits, | <99 | 349 353991 910 | 1000 | 1349 | 1509 | 1849 | 2095 | ~ 210
. . 0.10— | 0.61— | 1.11- | 1.61- | 2.11- | 3.11- | 3.6]- | 4.1]-
Weight of seeds (fruits)/plant, kg | <0101 "5 ¢y | 170 | 160 | 210 | 2.60 | 360 | 410 | 460 |~ 60
Tabnumna 2
AHanmns KIMMaTn4ecKUX yCIOBUI B Ipefienax UCKYCCTBEHHOTO M eCTECTBEHHOTO apeanoB
.. JAukopacryumue
JKcnepuMeHTaJIbHbIE ocaaKku Z. jujuba nonyasun 7. jujuba
IHoxa3zaresn Boarorpan Kampinn V306ekucraH,
48°37-48°38" c. m. | 50°4'-50°5"c. m. u TamikeHTCKast 0071
1 44°12°—44°13" B. 1. | 45°22'—45°23" B. 1. | 41°34'c. m. 69°46' B. 1.
JITuTenbHOCTD 3UMBI, THEH (cpeaHue 128 138 58
KaJICHAAPHBIC 1aThl HACTYIJICHUS U OKOHYaHU S (15.X1-23.111) (10.X1-28.111) (28.X11-24.11)
Ce30Ha) ) ) ) )
DOpMUPOBAHUE CHEXKHOI'O IIOKPOBA 14.X11 7.X11 05.1
JnuTenbHOCTh IEPUOIa CO CHEMOM 96 110 27
BricoTa cHeXHOT'0 TOKPOBA (CPERHSA), CM 10 17 7
['my6GuHa npomep3aHus OUBBI, CM 60 90 80
MuHuManbHas (0COIFOTHAS) TEMITEPATy PBI 35 37 30
BO3ayXa, °C
Havano (mara):
— BecHa 23.111 28.111 24.11
— JIETO 6.V 10V 1V
CpenHsis naTa 3aMOpO3Ka:
— IEPBOTO 07.X 02.X 19.X
— MOCJIETHET O 21.1V 251V 41V
JunrenpHOCTH 6€3MOPO3HOTO TIEpHOJIA 169 160 210
CyMMa akTHBHBIX Temmeparyp, °C 3200 2900 4300
MaKCI/IMaiILHaSI (abcomroTHasT) TemMIeparypbl 43 0 45
Bo3ayXa, °C
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Table 2
Analysis of climatic conditions within artificial and natural habitats
Experimental Wild populations of
landings of Z. jujuba Z. jujuba
s Sy | poemstin | Ghekistan Tshen
latitude and 44°12"— latitude, 45°22"- 41°34" north latitude,
44°13" east longitude | 45°23" east longitude | 69°46' east longitude
Duration of winter, days (average calendar dates of 128 138 58
the beginning and end of the season) (15.X1-23.11]) (10.X1-28.111) (28.X11-24.11)
Snow cover formation (date) 14.X11 7.XI1 05.1
Duration of the snow period 96 110 27
Snow depth (average), cm 10 17 7
The depth of soil freezing, cm 60 90 80
Minimum (absolute) air temperature, °C —35 -37 -30
Start (date):
— spring 23.111 28111 24.11
— summer 6.V 10.V LV
Average freeze date:
— the first 07.X 02.X 19.X
— the last 211V 251V 4.1V
Duration of the frost-free period 169 160 210
Sum of active temperatures, ° C 3200 2900 4300
Maximum (absolute) air temperature, °C 43 42 45
Tabnuna 3
KnnmaTuyeckue mapaMeTpsl apeanos IPOU3PACTAHUA M KyTbTHBHPOBaHUA NpencTaButeneir poga Corylus
IToxa3arean Barymu, I'py3us Coan PoccnﬂBonrorpan
CpennerogoBas Temneparypa, °C 14,4 14,1 7,6
Temmneparypa stnBaps (cpennsis), °C 6,4 5,8 5,5
JIIUTENbHOCTH MepHo/ia BETeTAIlNH, JHEH 265 248 215
AbcomoTHBI MUHUMYM, °C -8 —14 -37
AGCOomIOTHBRIH MakcuMyM, °C 40 38 43
Cymma Temnepatyp > + 10 °C 4324 4243 3200
KonuyecTBo 0ocagkoB, MM 2418 1534 350
Table 3
Climatic parameters of the areas of growth and cultivation of representatives of the genus Corylus
Index Batumi, Georgia Sochi RussVlZlgogra y
Average annual temperature, °C 1.4 14.1 7.6
January temperature (average), °C 6.4 5.8 -5.5
Duration of the growing season, days 265 248 215
Absolute minimum, °C -8 —14 =37
Absolute maximum, °C 40 38 43
Sum of temperatures > + 10 °C 4324 4243 3200
Precipitation, mm 2418 1534 350

l'ogwl nccnenoBaHuil XapakTepU30BaIUCh OCTPO3ACy LLLIH-
BeMH (2010, 2012, 2013, 2015, 2017, 2019) u 6maronpusSTHEIMU
(2014, 2016, 2018) B THIPOIOTHIECCKOM OTHOIICHUN YCIIOBHUS-
mu. 3umHni nepuor 2019/2020 rr. 611 Hambomnee Giaromnpu-
STHBIM C TOYKH 3PEHHS NEPE3MMOBKH PACTEHHUH, B T. 4. pe-
MPONYKTHBHBIX OPraHoB. Temrieparypa BO3yXa NpeBbIIIAa
Hopmy ot +3,4 °C (mexabps 2019) o +4,5 °C (suBaps 2020),
+4,6 °C (peBpanp 2020). PekopmHO BBICOKas TeMIiepaTypa
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(15,8 °C) Bo3myxa 3adukcupoBana 27 (eBpais, MUHUMAIbHAS
(20,6 °C) — 10 despansg 2020). Mapt 2020 . TakKe MOKHO
0XapaKTEePU30BaTh KaK PEKOPIHO TEIUIBIH — CpeqHEeMEeCSIHas
Temneparypa coctasmia +5,4 °C, uto Ha 5,3 °C BbIIIIe HOPMBL
[Norona B ampene u Mae yCTaHOBUJIACh MPOXJIagHast ((haKTude-
CKas TeMIieparypa Obuia HibKe HOpMBI Ha 2,5 u 2,2 °C coot-
BETCTBEHHO), 9TO OTPA3MIOCh HA CPOKAX HACTYIUICHHUS (peHO-
Jorudeckux (as.
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Trcno cepekek B COLBETIIL, IIT.

Puc. 2. Copmosvie xapaxmepucmuxu coysemuii (3)
Corylus pontica

Lll.lﬁ

KOIIMISCTBO PRIMBIICE B “KEHCKOH TTOYKE, ITIT

Kommie cTBo KeHCKIK IToYeK, IIIT.

OIIpesiaeHT B DyTKypanL BETepkeccrani-2

Puc. 3. Copmosuie xapaxmepucmuku coysemuii (9)
Corylus pontica
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Tabnmuna 4
IToxasaTenu BbicOTHI ¥ TNOmoHOomeHus Corylus pontica
Boarorpan Kpacnonapckuii kpai
Copt i .

b (mmlﬁ:;ll:gza(i)rpMa*) Ksr,/pxco;lc(:f’:ﬂ();g;é) ()Km}l?:ll{cflo:: ,(l)htl)pMa) Ypoxaiinocts, T/ra**
[Ipesunent 3,87 (K) 2,7-3,5 4,1-6,0 (K) 2-2.5
OyTKypamMu 3,29 (K) 2,5-3,1 menee 6,0 (K)) 1,5-2,0
Uepkecckuii-2 4,20 (K) 4,1-4,8 meree 6,0 (K)) 1,1-1,5

Ipumeuanue. * K, - evicoxue (> 2,5 m) kycmapruru, ** npu cxeme nocadxu 6 x 4 m, 6ospacm pacmenuti 20 nem, *** no dannoim [16].

Table 4
Indicators of height and fruiting Corylus pontica

Volgograd Krasnodar region
Variet . . Productivity, kg/bush . . Productivity,
Y Height, m (life form*) | =7 ”i,f‘;’zgzo)g USH ' Height, m (life form) bl
Prezident 3.87(K) 2.7-3.5 4.1-6.0 (K) 2-2.5
Futkurami 3.29(K) 2.5-3.1 less 6.0 (K) 1.5-2.0
Cherkesskiy-2 4.20 (K) 4.1-4.8 less 6.0 (K ) L1-1.5

Note. * K, - tall (> 2.5 m) shrubs, ** with a planting pattern of 6 x 4 m, plant age 20 years, *** according to [16].

[NoBeimenue temmeparypsl Bo3ayxa ao 10-12 °C u mo-
HU)KCHUE BJIAXXHOCTH BO3[yXa CIIOCOOCTBYIOT Pa3BUTHIO
MYKCKHX CEpPEeKeK (CKOPOCTb YIJIMHEHUS U Pa3pbIXJICHUS
MYIKCKHX COLBETHIT). OTMEUYEHO, 4TO MPOLEHT MYIKCKUX CO-
LBETHH, CIIOCOOHBIX K MBUICHUIO, ObUT BBIIIE MO CPABHEHUIO
¢ mpensIaymumMu rogamu Ha 15,6287 % (Ilpesument — 74,3;
DyTtrypamu — 79,2; Yepkecckuii-2 — 90,5 %) (puc. 2).

B niepuos nBeTEHUS 10 KOJIMYECTBY ITYYKOB PhLIEI] MOXK-
HO YCTAHOBHUTH MOTCHIHAIBHYIO U (PAKTHUYECKYIO IJIOOBYIO
MPOAYKTUBHOCTh ¥ (DaKTOPHI, OKA3bIBAIOIIUE BIIMSHHE Ha
¢dbopmupoBanue 110/10B. HaMu ycTaHOBJIEHBI COPTOBBIC pa3-
JUYUS TI0 KOIUYECTBY TUIOIOB B COTLTOAUH (pHC. 3).

YcTaHOBIIEH TPOTaHIPUYHBIN TUII [BETECHHS B OJ1aTOIIpH-
STHBIE TO/IbI U IPOTOTMHUYHBIN — B 3aCyIIJIUBBIE, T. €. OoJee
paHHEe LBETEHHE KEHCKUX couBeTUd. PaHHUN cpok IBe-
TEHUSl XapakTepeH misi coproB DyTkypamu u Ilpe3uaeHr.
[TponomkurensHOCTE  (POPMUPOBAHUS IIJIOIOB Y BHJIOB
Corylus coctaBusieT 4—5 MecCsIIeB.

B 2020 rony Bce pacteHus copra Yepkecckuii-2 xapak-
TEPHU30BAIHNCh XOPOLIMM IUIOAOHOMIECHHEM (IUIOJJOB OKOJIO
75 %; tabnuna 4, puc. 4), ocTaJbHBIE COPTA YCTYyHAlOT I10
CTaOMIIBHOCTH TIOAOHOMIECHHUS. [1II00HOIIEHNEe YI0BIETBO-
putenpHOE — 0K0JI0 50 % MOTHOLEHHBIX TLIOOB.
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Puc. 4. ITnodonowenue Corylus pontica (aseycm 2020)

Fig. 4. Fruiting Corylus pontica (August 2020)

Tabnuya 5
ITnogoBas NPOAYKTUBHOCTD MHTPOXYLMIPOBAHHBIX COPTOBBIX PaCTEHUIT
Macca
KoanyecTBO mycThIX Macca siapa opexa (1)
Copt ILtonos/ |y o0+ opexos, % Brixon siapa, % B 1 cm’ o6bema
KYCT, KT
2018
Ipesudenm 2.5 2,86+ 0,11 1,5 47,6 0,40
Qymkypamu 2,0 2,31 +0,08 0,5 50,0 0,43
Yeprecckuii-2 3.1 2,21+ 0,06 - 48.5 0.49
2019
Ipe3udenm eIMHNY. 2,74 £ 0,13 67,5 42.9 0,33
Qymkypamu 0,1 2,24 + 0,09 483 42,0 0,38
Yeprecckuii-2 0.2 1,57 £ 0,04 58.7 47.1 0,40
Table 5
Fruit productivity of introduced varietal plants
Weigh
Variety Fruil] - Number oj; empty nuts, Kernel output, % Walnut ke3rnel mass (g)
Fruit, g o in 1 cm’ of volume
bush, kg
2018
Prezident 2,5 2.86+0.11 1.5 47.6 0.40
Futkurami 2,0 2.31£0.08 0.5 50.0 0.43
Cherkesskiy-2 3.1 2.21 £0.06 - 48.5 0.49
2019
Prezident unit 2.74 +0.13 67.5 42.9 0.33
Futkurami 0,1 2.24 +0.09 48.3 42.0 0.38
Cherkesskiy-2 02 1.57 £ 0.04 58.7 47.1 0.40

KonnuecTBo MI00B B OJHOM COTUIOINU BapbUpPyeT OT 2
1o 10 (Yepxecckuii-2, dyTtkypamu), 1o 5 ([Ipesuaent), cHu-
’KasiCh B 3aCyIUIMBBIC TONIBL. B 0cTpo3acyinBbie roibl, KOr-
la B TEUEHHE Masi-uI0js BhIIagaeT MeHee 25,4 MM OCajKOB,
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OTMEYEHO CHIDKEHHE ITPOIEHTA 3aBSI36IBAEMOCTH IIIOZIOB, JI0-
OpOKaYeCTBEHHOCTH CEMSH, BBITTOJTHEHHOCTH SI/Ipa.

ITpn obmimm cBeta, Terua popMupoBanue Oonee KpyT-
HBIX IIJI0/I0B HAOJI01aJIOCh TIPU OTCY TCTBHUHM JIC(UINTA BIIATH

WJTU TOTIOTHUTEIFHOM OPOIICHHH (Tabmuia 5).
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Fig. 5. Variations in morphological parameters of Corylus L. fruits by absolute values:
WN - fruit weight, g; L - length, mm; D1 - diameter (mm) on the sides; D2 - diameter (mm) along the seam; VY - Kernel output, %
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Ha npumepe mn3ydennsix obpasnos C. pontica C. Koch
YCTAHOBJIEHO, YTO, HECMOTPSI Ha BapbUpPOBAaHUE YPOXKAWHO-
CTH B I'O/IbI HCCIIEIOBAHUN, OTMEYEHA CTA0MIBHOCTH MOP(O-
JIOTHYECKUX MMOKa3aTese mIoaoB (puc. 5).

VYcraHoBIIeHa cTeNeHb pa30dpoca MapaMeTpoB MO KO-
JI0T0-(PU3UO0IIOTHIECKUM (BOIHBIN nedunut ot 16 1o 35 %,
OBD - or 1,6 1o 2,8), TaKCAlMOHHBIM U PENPOIYKTUBHBIM
TIOKa3aTessiM, a TaK)Ke CTATUCTHYECKH 3HAYUMBIE Pa3IHUuns
Mexy HUMH. C IeNbIo MOJyYeHHs] OPEXOB MPH CO3JaHHH
HCKYCCTBEHHBIX HACaXJECHHH HEOOXOAMMO WCIIOIb30BATh
coprta Yepkecckuil-2 u [IpesnuneHr.

ArpapHblit BecTHUK Ypana Ne 04 (207), 2021 .

JlanHble 1O JOOPOKAYCCTBEHHOCTH CeMsIH Zizyphus
Jjujuba onipenensIUCh B ICPUO]] UCCIIC0BaHU (puc. 6, 7).

[oka3arens HOOPOKAUCCTBEHHOCTH MEJIKOILIOAHBIX CO-
pTOB pacTeHuii Z. jujuba Ha KAIITAHOBBIX IMOYBAX BapbUPO-
BaJics oT 66,1 10 97,2 %, y CpeIHEIIONHBIX COPTOB OH OBLI
HEBBICOKUM (28,4—42,6 %), a camblii Hu3kui (4,5-9,8 %)
OTMCUECH KPYIHOIUIOAHBIX CcOpTOB Ta-sH-113a0, HOxaHuUH.
[lepBoe mmonoHoIeHue Z. jujuba 0TMEYCHO B Bo3pacte 1-2
neT (Tabnuma 6).

100 -+ 100
90 -
= 80 -
£ 70 1 2
é 60 - =
'S 50 - =
S 40 1 =
5 30 - -
% 20 -
2 10 -
0 T T T 1
2016 2017 2018 2019 2016 2017 2018 2019
O@mx  OCowmekrdi B TeMprokekrni OFinik OSochinskiy B Tenuyukskiy
Puc. 7. Kauecmeo cemsin (%) ynabu (xawmarosvie nouéovl) Fig. 7. Seed quality (%) unabi (chestnut soils)
Tabnmumna 6 Table 6
ITokasarenu Zizyphus jujuba mo nmogoHOIIEeHUIO Indicators of Zizyphus jujuba for fruiting
(B Bo3pacre 12 net) (at the age of 12 years)
= Ta-siH-u3a0 DUHUK Ta-yang-tszao Finik
=z “ S~
= -\
S } = y =2 S D S
“ : @ ° 3 . RS 8.
o 94 | EE| 9+ | =E S Sy (€5 ¥y | 33
2 N == | = = 5 s S S 3 IS EES
i g &8 | =S =N = S =[5 S8 =S IS
< > = > = s N NS S 3 3 = SEN
= g S g E S g >~ SRS SIS SIS NS
;2 < A < @ v o E \»@ > 'é) ~
Macca: Weight:
o01ast, KT 6,95-8,25 5,70-8,91 total, kg 6.95-8.25 - | 5.70-891 -
1 mioma, v |13,00-16,90| 9 6.10-10,8 10 1 fruit, g 13.00-16.90| 9 | 6.10-10.8 10
14,75 £ 0,43 8,45+ 0,27 14.75 £ 0.43 8.45+0.27
TIpoteHT 88-91 _ 89-96 _ Percentage of 88-91 - 89-96 -
MSIKOTH pulp
Fruit size, cm: 7 1.82-2.29 6
Bemnuna T sl | o width 2.65-3.19 200 0.04
TLIONA, CM. ’ ’ 282+007| 6 | 315399 | 8
mupuna | 2,653,109 | 6 | 3.15-3.99 | 8 length 3.65-3.97 3.67%0.08
2,82 +0,07 3,67 £0,08 373+ 0.04
JUTAHA 3,65-3.97 Seed size, cm: 11 | 072-0.86 | 12
3,73 £0,04 11 0.72-0.86 12 width 0.85-1.31 0.75+0.03
Beaununna 0,75 £ 0,03 1.04+0.04 | 12 | 1.85-2.60 13
CEMEHH, CM: 12 1.85-2.60 13 length 2.61-2.84 2.21 £0.09
mpHHa 0.85-1,31 2,21+ 0,09 2.68 £0.10
1,04 £ 0,04
IJIUHA 2,61-2.84
2,68 % 0,10
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Puc. 8. IInodonowenue menkonnooHoLx copmos Z. jujuba (okmsopv 2020)
Fig. 8. Fruiting small-fruited varieties Z. jujuba (October 2020)

Jenaporpamma no 16 nokazatenam
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Puc. 9. Knacmepnuiii ananus Zizyphus jujuba no komnnexcy nokazameneil (monepanmHocmu Kk cmpecc-pakmopam u xapaxmepucmukam
y8emeHUs, N1000HOUEHUS U CeMEHHOL NPOOYKIMUBHOCNL)
BIT - 600nuiti depuyum (%) nucmues; BI - 6v1x00 anexmponumos (omuocumenvuotil); H - évicoma cmeona, m; D - ouamemp cmeona, cm;
DK - duamemp kponwi, m; IT — npupocm nobezos, cm; L] — uucno ysemos (coysemuti) na noe. m; 9I1 - uucno nn0006 (connoouti) Ha noe.
M; Y - macca ceman (nnodos)/pacmenue, & [ - 006pokauecmeennocmo cemsan, %; PK - popma kponwi; OJI - okpacka nucmenvt 60 pems
sezemauuy; I - npodonsumenvrocmo ysemenus; OLl - okpacka ysemos, OII - oxpacka nnodos, OOJI - oxkpacka nucmves oceHvio

Tree Diagram for 15 Cases
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Fig. 9. Cluster analysis of Zizyphus jujuba by a set of indicators (tolerance to stress factors and characteristics of flowering,

fruiting and seed productivity)

VD - water deficit (%) of leaves; VE - electrolyte yield (relative); H - trunk height, m; D - trunk diameter, cm; DK - crown diameter, m;

P - shoot growth, cm; C - number of flowers (inflorescences) per running meter; CP — number of fruits (seedlings) per running meter;
Y - mass of seeds (fruits)/plant, g DG - good quality of seeds, %; FC - crown shape; OL - color of foliage during the growing season;

PC - flowering duration, OC - flower color; OP - fruit color; OOL - leaf color in autumn
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B HmxHeM u cpeaHeM sipycax (OPMHPYETCSl OCHOBHAs
Macca II0JI0B KycTapHUKOB. C yBEJTMYEHUEM YPOKast TIIO/bI
MEJIbYaIoT.

VYcoBUSIMU BBICOKOW TIPOYKTUBHOCTH SIBIISIIOTCS:

— Xt (>+10 °C) ot 2200 10 2500 °C (0T UBETECHHS JI0 CO-
3peBaHUsI IJIOOB);

— MPOAOIDKUTEIFHOCTH BEI€TAllMOHHOT0 Neproja (He Me-
nee 200 nuei),

— CPE/IHECY TOUHBIC TEMIIEPATYPhI £ 22-24 °C B nepuop
LBETCHUSI/OTBIIICHUS;

— OTCYTCTBHE 3aMOPO3KOB B NIEPBOH MOJIOBHHE OKTSIOpS
(puc. 8).

Io pe3ynbraram OLEHKH XapaKTEPUCTHK I[BETEHUSI, TIO-
JIOHOILICHHSI ¥ CEMEHHOW NMPOAYKTHBHOCTH Ha KalITaHOBBIX
MOYBAX B PEKUME T'CHOTHUII — CpPeJlay MEJIKOIJIOIHBIE COpTa
Z. jujuba OTHECEHBI K SKOJIOTHYECKH IMIACTUYHBIM PACTCHHU-
SIM. DTO TOJITBEPIKIAETCS TUarpaMMOi KJIaCTEPHOTO aHaIN3a
(puc. 9).

O6cy:xaenue u BbiBoabI (Discussion and Conclusion)

[IpoBenen aHanNN3 KIMMAaTHYECKUX U TIOTOIHBIX YCIOBHI
B IIpefieiaX MCKYCCTBEHHOI'O ¥ €CTECTBEHHOTO apeajioB MeJl-
KOIUIOJIHBIX COPTOB Z. jujuba. AHaIU3 ONbITa HHTPOIYKIIUU
n3y4aemsbIx ponoB Zizyphus u Corylus L. B Poccun u 3a py6e-
YKOM T103BOJIMJI YCTAHOBUTD IIPEAEIbl TOJIEPAHTHOCTH BHJIOB,
COPTOB M IUMUTHpYIoIUe (akTophl X MPOU3pacTaHus (Ko-

_ W W

ArpapHblit BecTHUK Ypana Ne 04 (207), 2021 .

JIUYECTBO OCAJKOB, TeMIlepaTypa). Ha ocHOoBe reHepaTHBHOM
CIOCOOHOCTH B PEKUME HCCIIEIOBAHUN «T'CHOTHII — Cpejiay
ompezielicHa CeBepHAsl JIMHUS KYJIBTUBUPOBaHUS Z. jujuba
(50°4'=50°5’c. mr. u 45°22°—-45°23" B. 11.).

[To mapamerpam LBETEHUS M IJIOJAOHOUICHUS BbIJICICHBI
MEPCHEKTHBHBIE COPTa CYOTPONMMYECKUX M OPEXOIIOIHBIX
KycTapHHUKOB. [loylydeHbl COPTOBBIE XapaKTEPUCTHKH CO-
usetuit Corylus pontica 3a MHOTOJCTHHI TIEPHON UCCIICIO-
BaHUH. Beiienensl pactenns copra Yepkecckuii-2, KOTopbie
XapaKTepU30BaINCh XOPOUIMM IIJIOAOHOIIEHHEM (IIOJTHOLICH-
HBIX TUIOZOB OKOJIO 75 %). OcTasbHbIe COpTa YCTYMAalOT MO
CTaOMIIBHOCTH IIJIOIOHOLIEHHUST — 0K0JIo 50 % TTOTHOIEHHBIX
IJI0/I0B. B yClOBUSIX KamITaHOBBIX MOYB YCTAHOBJIEHBI CO-
PTOBBIC pa3iauuus JOOPOKAUYECTBEHHOCTH CeMSH Z. jujuba:
Yy MENKOIJIOAHBIX PACTEHHUH OHa BapbHUpoBana oT 66,1 1o
97,2 %. Huzkue moxazarenn NOOpOKaYeCTBEHHOCTH YCTa-
HOBJICHBI Y KPYTHOIJIOJHBIX cOPTOB — 4,5-9,8 %.

Boigenensl  mepcnexkTuBHble  copTa  (CouMHCKHI,
Temprokckuii, Uepkecckuii-2, [Apyxo6a, IIpesnnent, ®PuHUK)
C y4EeTOM PEe3yJIBTaTOB KJIACTEPHOI'0 aHAJIHM3a U CTENICHHU pa3-
Opoca mapamMeTpoB 3KOJIOr0-(hU3NOIOTNYECKUX, TaKCAI[UOH-
HBIX M PENPOyKTUBHBIX [TOKa3aTeIeH.
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Abstract. Purpose is to assess the parameters of fruiting introduced subtropical and nut crops in the “genotype-environment”
mode to substantiate the expansion of the cultivation areas of economically important plants with the enrichment of dendro-
flora and the formation of multipurpose plantings in the Volgograd region. The objects of research are species and varieties
of various arealogical origin and grow in the conditions of chestnut soils (cadastral numbers of sites 34:36:0000:14:0178;
34:34:000000:122; 34:34:060061:10). Methods. The limits of tolerance of species, varieties and limiting factors of their
growth were carried out on the basis of an analysis of the experience of introduction of the studied genera Zizyphus and Corylus
in Russia and abroad. An active experiment was applied to identify winter and drought resistance by the nature of flowering.
The assessment of the influence of the state of the environment on the stability of fruiting of the varietal diversity of subtropi-
cal (Zizyphus) and nut crops (Corylus) was carried out by the method of cluster analysis. Results and scope. Within the limits
of artificial and natural habitats, the following are determined: ecological plasticity and reproductive ability of shrubs, taking
into account climatic conditions. During the study period, severely arid (2010, 2012, 2013, 2015, 2017, 2019) and hydro-
logically favorable (2014, 2016, 2018) conditions for the growth and development of introduced shrubs were identified. The
stability of morphological parameters of Corylus L. fruits by absolute values was established. In favorable years, the plants of
Cherkesskiy-2 were characterized by good fruiting (full-value fruits about 75 %), other varieties are inferior in terms of fruit-
ing stability. Fruiting is satisfactory (about 50 % of full fruit). It has been established that small-fruited plant varieties Z. jujuba
on chestnut soils have a good quality index from 66.1 to 97.2 %. Medium fruit varieties had a low (28.4—42.6 %) indicator of
good quality. The lowest (4.5-9.8%) indicator of good quality was observed in Ta-yang-tszao, Yuzhanin (large-fruited). The
data obtained on the characteristics of the fruiting of shrubs Z. jujuba, C. pontica make it possible to substantiate stress-resistant
varieties as components of multipurpose artificial plantations on degraded lands. Scientific novelty: A cluster analysis of the as-
sessment and forecast of the parameters of fruiting for the targeted selection of promising economically important plants based
on their ecological plasticity in arid conditions is proposed.

Keywords: parameters of fruiting, ecological plasticity, varieties, “genotype — environment”, enrichment of dendroflora.
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