ISSN 1563-0218; eISSN 2617-7498 Experimental Biology. N2 (87). 2021 https://bb.kaznu.kz

IRSTI 34.29.01; 34.29.25; 68.47.94 https://doi.org/10.26577/eb.2021.v87.i12.07

L. Shadmanova' , G. Mukanova' ,S. Murzahmetov' |,
A. Alpysbayeva'! , A. Sankaibaeyeva! |, S. Yerekeyeva? |, B. Kaliyev?

'RSE «Institute of botany and phytointroduction» CFW MEGNR RK, Kazakhstan, Almaty
2Kazakh National Agrarian Reserch University, Kazakhstan, Almaty
3Kazakh National Women’s Teacher Training University, Kazakhstan, Almaty
*e-mail: laura_shadmanova@mail.ru

INTRODUCTION AND COMPARATIVE CHARACTERISTIC
OF MALUS SIEVERSII VARIETY CLONES
OF THE DZHUNGARIAN POPULATION

Malus sieversii is a mountain-steppe and valley tree species widespread in the mountains of south-
east Kazakhstan. The aim of this work is to study the structure of variability and intraspecific differentia-
tion of Malus sieversii (Ledeb.) M. Roem. based on a complex of morphological features of generative or-
gans and the characteristics of the seasonal rhythm of apple trees in natural and introduction conditions.
Malus sieversii is a mountain-steppe and valley tree species widespread in the mountains of southeast
Kazakhstan. The introduction collection of Malus sieversii’s forms growing in the Main Botanical Garden
of Almaty (GBS) is a source of global genetic resources. According to the research data, the intraspecific
variability of the studied apple tree forms was characterized by heterogeneous morphometric parameters
of the generative organs. The studied apple trees are distinguished by heterogeneous morphometric
parameters. Large-flowered forms were observed both in natural populations and in GBS. In the condi-
tions of the Dzungarian Alatau, the large sizes of flowers were characteristic of the forms in the gorges
of Pikhtovaya and Mushabay. Among the variety clones the sample TP-19 selected in the Pikhtovaya
distinguished itself by the large size of the corollas.

Kew words: flowering of the apple tree, flowering period, generative organs, Malus sieversii forms.
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JKoHFap nonyAsiumMsacbiHbIH, CMBEPC aAMACbIHbIH, COPT-KAOHAAPbIHbIH,
YKEePCIHAIPIAreH XXoHe CaAbICTbIPMAAbI CUIMATTaAMachl

CuBepc aama aratbl — Ka3akCTaHHbIH OHTYCTIK-LUbIFbICbIHAQFbI TayAQpAQ KEH TapaAfaH aFallTbiH,
TayAbl-AdAQ XOHe aAKanTblK, Typi. Xabarbl aama opMaHAApbIHbIH, Taburu (in-situ) apeaAAapbiHbIH
TO3Ybl, COHAQM-AK, TABUFU MOMYASUMAAAPbIHbIH KATa KAAMbiHA KeAYiHIiH TeMeH GOAYbl XKaFAaibiHAQ
CuBepC aAMaChIHbIH XXEePCIHAIPIATEH KOAAEKLMSChbI SAEMAIK MaHbI3bl 6ap reHeTUKAAbIK, PECYPCTAPAbIH
K63i 6OAbIN TabblAaAbl. BYA XXYMbICTbIH, MaKcaTbl — TaBUFK KOHE MHTPOAYKLIMS XafFAarbiHAaa Malus
sieversii (Ledeb.) M. Roem TypiHiH e3reprilTik KYpbIAbIMbIH >XOHe TypiliAik AMddepeHumaumscbiH
AAMaHbIH TeHepaTMBTI MyLUEAEpiHiH MOPQOAOTMIABIK, epeKkLIeAiKTepi MeH MayCbIMADBIK, blpFaFbl
HerisiHae 3eptTey. CuBepc aamMa araiubl (Malus Sieversii (Ledeb.) Roem.) — KasakcTaHHbIH, OHTYCTiK-
WbIFbIC TayAapblHAQ KEH TapaAFaH TayAbl-AaAd OeapeyiHAE >KeHe aAkarnTapaa eceTiH arawurtap.
AAMaTbI KaAacbiHbiH, bac boTaHukaablk, 6arbiHAaFbl CMBEPC aAMACbIHbIH, XXePCIHAIPIATeH KOAAEKLIMSICHI
SAEMAIK reHEeTUKAAbIK, PECYPCTAPAbIH KO3i 60AbIN TabblAaAbl. 3epTTEY HOTUXKECI GOMbIHILA 3ePTTEAreH
aAMa  afraullbl  (POPMAAApPbIHbIH,  TYPIWIAIK  ©3repriwTiri reHepaTuMBTI  MYLLUEAEPAIH TeTeporeHA|
MOPOMETPUSIABIK, MAapaMETPAEPIMEH epeKLLIEAEHA. Ipi ryaAl dhopmanap Taburu nonyasumsaAapaa AQ,
GBS-ae Ae 6arkanabl. )KoHFap AAaTaybl XaFAanbiHAQ [TrxToBasg xxeHe Mywaban waTkasAapbiHAAFbI
hopManapra yAKeH rya eaulemaepi ToH 60Aabl. XKepciHaipiareH Koaaaekumsaa MNMyxToBast lWaTKAAbIHAH
ipikTeAreH TI1-19 COPT-KAOHbIHbIH, KYATE >KarbIpakTapbl YAKEH OALLEMAEPIMEH ePEKLLEAEHA|.

Tyiin cesaep: Malus sieversii hopmanapbl, reHepaTMBTI MylLEAepi, T'YAAEY Ke3eHi, aAMaHblH
r'YAAEpi, COPT-KAOH.
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MHTPOAYKUMOHHAS U CPAaBHUTEAbHAsl XapaKTepUCTUKA
COPT-KAOHOB 516A0HM CHBepca AXKYHIapCKoM NnonyAsiMm

A6A0Hs CuBepca — FOPHO-CTEMHOM M AOAMHHBIN BUA AEPEBa, LWMPOKO PaACMpPOCTPAHEHHDbIN B
ropax toro-soctoka KasaxcraHa. B ycAoBMaX AerpaAMpoBaHMS eCTECTBEHHbIX apeaAoB (in-situ) AMKMX
AOAOHEBbIX AECOB, a TaKXXe HU3KOro BO30OGHOBAEHMSI B MPUPOAE, MHTPOAYKUMOHHAS KOAAEKLMS
96A0HM CuBepca SBASIETCS UCTOUYHMKOM FrEHETUUYECKMUX PECYPCOB, MMEIOLLMX MUPOBOE 3HaueHue. Lleab
AaHHOM PabOTbl — M3YUYeHMe CTPYKTYpPbl M3MEHUMBOCTM M BHYTPUBMAOBOM AudbdepeHumaumm Ma-
lus sieversii (Ledeb.) M. Roem. Ha ocHOBe KOMMAeKCa MOPOAOrMUYECKMX MPU3HAKOB reHepaTUBHbIX
OpraHoB M 0COBEHHOCTEN CE30HHOM PUTMMKU AEPEBLEB SOAOHM B MPUPOAHbBIX U MHTPOAYKLIMOHHbIX
ycaoBusx. S16aoHs Cueepca (Malus Sieversii (Ledeb.) Roem.) — ropHo-CTenHom u AOAUHHbBIA BUA
A€peBa, LUMPOKO pacnpoCTpaHeHHbIM B ropax ioro-Boctoka KasaxcrtaHa. WMHTpoAyKUMOHHas
KoArekumns popm s16A0HM CuBepca, npom3pacTalolleil B rAaBHOM OOTaHMYECKOM CaAy . AAMATbI,
SBASIETCS MCTOYHMKOM TFeHeTUUYECKMX PecypcoB, UMeEIOLLMX MMPOBOe 3HaueHne. COoraacHo AaHHbIM
MCCAEAOBAHUS, BHYTPUBMAOBAS WM3MEHUMBOCTb M3yueHHbIX (HOPM SIBAOHM XapakTepr3oBaAacCh
HEOAHOPOAHBIMW MOP(OMETPUYECKMMM MOKa3aTEASIMU TeHepaTUBHbIX OpraHoB. KpymnHougeTKoBble
hopMbI HAOAIOAQAMCH KaK B MPUPOAHbIX nonyAsumsx, Tak u B F'BC. B ycaoBusax AskyHrapckoro Aaartay
KPYrHble pa3mepbl LBETKOB ObIAM CBOMCTBEHHbI hopMaM B yuieAbsix [MxToBas n Mywabait. M3 copt-

KAOHOB OTAMYMACSI KPYTHbIMW pa3mepamu BeHUMkoB TI1-19, oto6paHHbIn B [TMXTOBOM.
KaloueBble caoBa: popmbl Malus sieversii, reHepaTuBHblE OpraHbl, NMepuoA LBETEHUs, LIBETKM

96A0HM, COPT-KAOH.

Introduction

There are several traditional ways to preserve
phytocenotic diversity: — protecting the species and
populations in natural conditions by growing them
in reserves and national parks; — conservation in
cultural conditions by perfecting the propagation
methods, creating the introductive populations as
well as widespread introduction into landscaping or
production. An important direction of preservation
of general phyto-diversity, rare and economically
valuable plant species is their artificial reservation
by cultivation in botanical gardens [1; 2].

In Almaty in the Main botanical garden (MBG)
as well as in the laboratory for the protection of the
gene pool and the introduction of wild fruit plants
named after A. Dzhangaliyev has got a collection
of wild fruit plants of Kazakhstan (more than 1000
specimens) including the unique Malus sieversii
gene pool [3].

Malus sieversii is a mountain-steppe and valley
tree species widespread in the mountains of south-
east Kazakhstan. In natural conditions it is a large
tree up to 14 m high with a wide spreading crown.
Flowers are in umbrella-shaped inflorescences by
3-7, pinkish or pink, 5-11 cm in diameter; a calyx
is grey and pubescent; hypanthia and pedicels are
thick and pubescent [4; 5]. Malus sieversii blossoms
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in the middle of May and bears fruit in August-Sep-
tember.

A unique (ex-situ) introductive collection cre-
ated by Academician A. Dzhangaliyev gave rise to
the gene pool preservation of wild Malus sieversii in
cultivated conditions and the allocation of promis-
ing forms for various practical purposes according
to the results of introduction [6].

In conditions of degradation of natural habitats
(in-situ) of wild apple forests, as well as their low
regeneration in nature, the collection Malus sieversii
is a source of genetic resources of global importance
[7-13].

The study of wild-fruit apple tree includes the
followings: — expeditionary and introductive sur-
veys with the selection of the most valuable wild
forms and their subsequent placement in collections
in the territory of the MBG; — identification of some
laws of their development; — determination of mor-
phological parameters of flowering of individual
trees and the most valuable forms of apple trees by
ecological and morphological features. Agrotechni-
cal measures in the introduction garden satisfy to re-
quirements and recommendations of agrotechnical
care for gardens [14-16].

The purpose of this work is to study the struc-
ture of variability and intraspecific differentiation of
Malus sieversii based on a complex of morphologi-
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cal features of generative organs and features of sea-
sonal rhythm of the trees in natural and introductive
conditions.

Objects and methods of investigation
The objects of our research are new apple va-
riety-clones of the Dzungarian population (variety

clones TM-1, TM-2, TM-5, TM-7, TM-8, TM-9
were selected in the Mushabay gorge; variety-clones

Table 1 — Characteristics of the sampling site of Malus sieversii

TP-19 — TP-25 were selected in the Pikhtovoye
gorge) and forms currently growing in the gorges
Pikhtovaya (FP), Mushabay (FM) and Krutoye (FK)
of the Dzungarian Alatau.

The studied plants have been of artificial (vari-
ety clones) and natural origin (seed, shootings). The
location of the trees in natural populations has been
marked by a GPS navigator (Table 1). Phenological
phases of development and morphological features
of generative organs were also investigated.

Populations Location Altitude of explored location, Geographical coordinates
m above the sea level

. . The Main Botanical Garden of N43°13'12"
Introduction collection MBG Almaty 877-892 E76°54'54"
Forms qfa wild apple tree Alqng the Mushabay water NA45°2401 3" ER0°23'17.0"—
in the Pikhtovaya gorge, divide on the left bank of the 1124-1140 NA45°24'13 4" £R0°23'46.9"
Dzhungarskiy Alatau river of Terekty ’ ’
Forms of a wild apple tree in | Along the Mushabay water N45°23'56.0" E80°23'14.1"—
the Mushabay gorge, Dzungar | divide between the rivers of 1131-1149 45°24'47.9"
Alatau Soldatskaya and Pikhtovaya E80°23'13.0"

o vushabay gotge, Lzungar | Sciement of e Tig © N45°33'22.4" E80°44'02.4"

Alatau the Lepsa river

Conventional techniques were used during the
research implementation [17; 18; 19]. Statistics data
were calculated for each parameter [20; 21]. Math-
ematical analysis of the results was carried out using
Microsoft Excel software.

Collection of morphometric characteristics of
the features of each sample was carried out in the
field conditions using a vernier caliper with an ac-
curacy of 1 mm during the 2017-2019 period.

Results and discussion

Depending on the research conditions the date
of the developmental phases and their duration dif-
fered for different forms of Malus sieversii.

While early spring the vegetation can begin in
the middle of March; while late spring it can start
in the middle of April. So, during the years of re-
search, the beginning of vegetation in most forms
under MBG conditions was noted at the end of
March when the daytime air temperature rose above
+ 12°C. Under in-situ conditions, it usually started
at the end of April, in some years at the first decade
of May.

Generative buds in apple tree start blooming si-
multaneously with vegetative ones.

Apple flowering in the botanical garden be-
gins in early April, in some years at the end of
the month. The earliest is the variety clone TP-
23, the latest are the variety-clones TM-1 and
TM-9. The duration of the period from budding
to flowering is 10-12 days. Flowering lasts an
average of 7-10 days depending on air tempera-
ture. With temperature increasing the flowering
period decreases.

For comparative analysis the phenophases of
Malus sieversii forms under natural conditions were
also studied. So, it was noted the later flowering
of the apple tree in the gorges of the Dzungarian
Alatau.

Malus sieversii flowering in natural conditions
began in early May, in the southern expositions and
in the expositions with a sufficient level of solar
insolation; at the end of the first decade of May it
started in the northern expositions.

As the height of the tree growth site increases,
flowering began for 2 days later per every 100 m
above the sea level.
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According to data of A.D. Dzhangaliyev, the
temperature of the environment is one of the main
factors affecting the dates of beginning and duration
of inter phases periods of the apple tree [5]. The veg-
etation period of Malus sieversii in natural condi-
tions is shorter than the vegetation period of trees
growing in MBG. It can be explained by the adapta-
tion of plants to mountain environmental conditions.

Generative organs of woody plant species, as it
is known, are less dependent on environmental fac-
tors [22; 23]. The flower is less subjected to environ-
mental changes compared to vegetative organs of
the plant. During the flowering period, the apple tree
has the most decorative qualities, which are formed
from the features of the flower structure [24; 25].

Morphometric characteristics of the flowers of
variety clones in the collection plot and selective
forms of wild apple trees in natural conditions are
presented in Table 2.

The mean arithmetic (M) and its error were de-
termined, as well as the coefficient of variation (CV,
%) was also determined. Almost all the studied pa-
rameters of the flowers varied.

According to Table 2, intraspecific variability of
studied apple forms was characterized by heteroge-
neous morphometric indices of generative organs.

The coefficient of variation of the corolla values
of flowers in different forms ranged from 10 to 20%;
the values of the diameter of the flowers and the
length of the petals varied within the “upper” norm
(39 and 19%); the length of the pestles and stamens
of the flowers varied within the “lower” norm (8 and
10%, respectively).

Note: these tables contain data of the forms of
the Dzungarian population selected according to
their economically valuable features for replenish-
ment and fixation in the introduction collection.

In the natural population, the forms differed
from the variety clones in the MBG collection by
large flowers. Large-flowered forms were observed
in the Pikhtovaya population. The maximum di-
ameter of the flowering corollas was noted in the
forms FP-15 and FP-16. Among the variety clones
the TM-19 sample selected in the Mushabay gorge
distinguished itself by the large sizes of the corollas.
Also, the large sizes of the flowers were characteris-
tic of natural forms in the gorge Mushabay. (FM-20,
FM-21).

Under GBG conditions, the maximum diameter
of the corollas was observed in the variety clone
TM-9 (max 50.11 mm) selected in the Mushabay

gorge.
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The minimum flower size was noted in variety
clones TP-22 and TM-7 (22.7 mm and 24.3 mm,
respectively). The average width of the corollas
of flowers in variety clones of Malus sieversii was
11.83 + 0.5 mm, while the width of the corolla pet-
als from natural populations was on average 14.72
+0.58.

The maximum length of the stamens was noted
in the forms FK-28 and FP-14 (20.4 and 9.8 mm),
under MBG conditions these were variety clones
TM-1 and TM-8 (9.8 and 9.7 mm); the minimum
values were in the forms FP-16, FK-25 (7.2 and 7.4
mm) from the gorges Pikhtovoye and Krutoye and
the variety clones TP-20 and TP-24 (7.2 mm each)
from the MBG.

The maximum pestle length was noted in the
forms FK-28 and FK-24 (16.4 and 12.6 mm) from
the Krutoye gorge and in the variety clones TM-9,
TM-1 (10.4 and 10.2 mm) selected in the Mushabay
gorge; minimum dimensions were in the forms FM-
23 and FP-15 (6.9 and 7.6 mm) from the Mushabay
and the Pikhtovoye gorges, and the variety clone
TP-25 (7.5 mm) under MBG.

The values of the calculated average values by
the diameter of the corolla were closest to the form
FK-24 and variety clone TM-1; by the length of the
petal — to the form FK-27 and variety clone TM-1;
by the width of the petal — to the form FP-15 and
variety clone TM-7; by the length of the stamens —
to the form FM-23 and variety clone TM-7; by the
length of the pestle — to the form FM-20 and variety
clone TP-21.

It can be noted that the observed diversity of the
morphological parameters of flowers suggests the
seed origin of the trees in the studied population (or
populations) of the Mushabay and the Pikhtovoye;
while in the gorge Krutoye the flowers of apple in-
florescences were smaller and had a lower level of
variability due to a significant altitude above sea
level, indicating that vegetative (shootings) repro-
duction prevailed in this population.

Observations of the flowering of variety clones
in MBG and the forms in the natural population
showed that flowers also varied in quality (corolla
color, margins and type of petal attachment) (Table
3). Analysis of the table 3 demonstrated that in the
gorges of Pikhtovoye and Mushabay the corollas
of flowers of the researched forms were painted in
white and pink colour.

The materials reviewed indicated that in the
gorge Pikhtovoye of the Dzungarian Alatau flowers
are large and the forms of apple trees in flowering
are more decorative.



L. Shadmanova et al.

TT0F69 YT0FC6 L1°8 €7 0F9°91 LTS 6T 0FH LY 19°C SE0FOTH CTND 81

€0F0€°01 10T L (7 9I°0FS 11 vzl 6S0FISI 8LC 8€0FLTY TTND L1

SI°0F9°6 vI0FLG (a7 9T°0F6°81 99y 8T0FE 61 01°1 ST0F9'v [TND 91

YTOFCTII vI'0FLG Sy PIOFLLI 159 6£°0FC 61 671 107V v 0TND S1

1Z0F9°11 61°0F8°8 wy 62°0F0°91 vrT 6T°0F0°1T 9L°1 £°0F00°cH 61ND R4
neje[y ueLiegunz( 93108  Aeqeysnjyay,,

LTOFIE'S S'OFESTI 90°IFLF 9T (LAY ageroAy
SI°0F0S°L 1T0F9°L T8e S0F8CI 96 09°0¥8‘y1 Ss'c SE0FCI6T STIIL €l
SI°0F09°L YTOFCL 1LY 80FS‘El 9L°C SI°0FTOP1 LS'T LEOFPI8T YT11L Tl
SI‘TF0% 61°0F8°S 0s°C 81°0F6°01 6°C T0F0°61 65T LEOFESE €C-1IL 11
ST°0F09°L 1T0F9°L 85°C €T0FC6 20T LIOFITL 80°¢ 9T°0FL T TTIL ‘01
LT'0F09°8 610788 00°€ 7 OFESI SH1 61°0F1°81 10 LLIOFO'6E 1T-11L 6
SI°0F09°L YTOFCL L9°C 0E0FY 11 80°¢ 9T0FE 91 897 1L°0FELE 0T-11L 8
S1°079°6 YZ0F00°6 0s°‘c 60°0FTH1 S8°1 1€°0FCTT S¥'e 8S0F0°TY 61-11L L
YT OFF 01 YI°0FL'6 (147 ¥8°0FCT91 0T'1 61°0F10°ST 90°¢ T9°0FIT0S 6-NL 9
YT'0FC6 Y1°0FL'6 S9°C vE0F8‘6 LOE LOFOPT v1'e £€°0F0°9C 8- L S
LT'0F09°L ST0FF L 79T SEOFICI Ss'T SE0FCTI 86°1 0T 0FEHT L NL v
STOFLE L 1T°0F9°L SS°T 9T0FITI 81 €E0F0ET 260 60°0F6vT S-ALL €
81°0F09°L 1T°0F9°L 61°C L90FEET 96°¢ TLOFSLL 91°1 61°0FF6€ TNL T
0001 1°0¥8°6 85°C CTOFITI 9C €TOF691 91°l 91°0F0°CE I-NL 1

b&E—< aom—z UonIJ[0d uondNpo.yuy
01 6 8 L 9 S 4 € z I
nmcoEMM,Hoﬁ J0 hwo:mHHEoﬁ J0 o 4 W ‘Tejod oy 0 A WK ‘fejed ay Jo 049 oﬂﬂ%ﬂ%ﬂ“ﬁ sw10j 9913 9dde .
Suo] ofemoay | pus| o8eIoAy Jo yipim o3eroAe 0 3u9) oFeroay 0 oSe10ny : ‘Kyo11BA QUOD)

oo1 9rdde S19AQIS A} JO SIOMOY ) JO SINSLINORIRYD ILNdWOYdION — 7 A[qBL

73



Introduction and comparative characteristic of Malus sieversii variety clones of the Dzhungarian population

P 0F98°01 IL0F6T°6 LS0FEIPT 6 0FL0O'S1T LETFIE 6E aderaAy
SI0F9°C1 vZ0700°6 00 91°0FSTl 98°C 91°0FS L1 6v°1 61°0¥C 0y 0D 0¢
ST°0F09°L ST0F0YL L1°9 TE0FEII 8LT SI0F9°LI (4! vIOFLYE 61D 4
ST0FF91 SI0FH 0T €0°¢ 91°0FS 91 0v'C ST0FF 0T 18°1 0T0FESE 3VID '8¢
SI°0F08°8 T0F9°8 08°¢ 81°0FCC1 1ol 09°0F0°S1 9T SEOFITY LD LT
91°0F0S°6 91°0F0S°6 8L°L 8TOFETL £€°6 €S°0FS LI 6S°S SSOFO'IE 9D 9T
ST°0F09°L STOFY'L L1°9 TE0FE9I 8LT ST0F9°LI (41 PI'OFLYE SOID ST
SI°0F9°CI ¥T0F0°6 00y 91°0FSTI 98°C 91°0FS°LI 671 61°0FC0F YLD e

nejely ueLiesunz( 98103 30In.IyL,,

STOFE01 17°0%9°L 6L°6 €L0F9C1 8¥°l 90FrIYI L¥*9 0‘1F98°0¢€ 31-1ID €T
91°0¥S°6 SI'0F9°6 69°C TOFEYTL 111 P8 0FCIS1 11 61°079v€ LT-ID cC
12°0¥9°6 YTOFCL LTl 89°0F0°L1 L1°€ YT OFP10T €6°1 SEOFIS 9II-IdD ‘c

TTOF09°L TTOF9'L 99°9 LEOFO'ST 6T vT0F98°1C 8°1 ETOFLYY SI-ld ‘0T

TT0F08°6 81°0F8°6 or'e TR T LT TTOF9LI 86°C SLOFOTE vI-1ID 61

neje[y uerredunz( 98103  eAeAo)yyid,,
0l 6 8 L 9 S 14 € C I
nm:oEM_Moﬁ 0 nmozmwzuﬁ 0 0 4 W ‘Tejod oy 0 A W ‘Terad ayp Jo 0,49 oﬂﬂ%@%ﬁoﬁ suwioy oox ordde .
Suo) oferoay | pFus| o8eIoAy Jo Ipim a3e1oAe ° )Suo] a3eIAy 0 SSe10Ay : ‘K1oLIeA QUO[D)

7 2191 fo uoyvnuyuo)

74



L. Shadmanova et al.

Table 3 — Qualitative traits of wild apple forms’ flowers depending on populations

Corolla coloring The edges of the petals Petal attachment type
Populations nug)lﬁirs of Whitue/;pink, White, % Smooth a/d:‘ii;:lgz 3;;32%/?, Ocliaeiys’l}]zrt Ocllla?x/ {c;zg
GBS 13 61,54 38,46 8,5 59,4 32,1 84,4 15,6
Pikhtovoye 30 74,3 25,7 6,7 64,7 28,6 62,9 37,1
Mushaabay 30 53,84 41,16 15,3 60,5 242 89,5 10,5
Krutoe 40 16,52 83,48 28,7 442 27,1 22,6 77,4

Thus, the materials reviewed indicated that the
parameters of the apple flowers were in close con-
nection with the origin of the population, as well as
the absolute height of the tree plot.

Conclusion

The morphological characteristics of the gen-
erative organs of apple trees varied significantly by
years. In the years with early spring the vegetation
could begin in the middle of March; with belated
spring it could start in the middle of April. So, dur-
ing the years of research, the phase of vegetation
occurred in March, when the air temperature rises
above +12°C. The end of the vegetation period (yel-
lowing the leaves) for wild apple trees was noted
at the beginning of the third decade of September.
In 2020, despite the protracted autumn and air tem-
perature of + 20°C, the complete fall of leaves and
the end of the growing season for studied trees were
marked at the end of October.

A comparative morphological analysis of
flowers allowed us to reveal the intraspecific

variability of the Malus sieversii. The studied
trees of Malus sieversii were distinguished by
heterogeneous morphometric parameters. Large-
flowered forms were observed both in natural
populations and in MBS. In the conditions of
the Dzungarian Alatau, the large sizes of flow-
ers were characteristic of the forms in the gorges
of Pikhtovaya and Mushabay. Among the variety
clones the sample TP-19 selected in the Pikhto-
vaya distinguished itself by the large size of the
corollas.

The average width of the corollas of flowers in
variety clones of Malus sieversii was 11.83 + 0.5
mm, while the width of the corolla petals from
natural populations was on average 14.72 + 0.58
mm. The smallest morphometric values of flower
corollas were set for the variety clone TP-22. Dur-
ing flowering the most decorative were the variety
clones with larger flowers: TM-9 and TP-19. In the
gorge Krutoye the apple flowers were smaller and
had a low level of variability, indicating that vegeta-
tive (shootings) reproduction prevailed in this popu-
lation.
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