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VARIABILITY OF MORPHOLOGICAL PARAMETERS
AND DETERMINATION OF VOLATILE ORGANIC COMPOUNDS
OF SWEET CHESTNUT (CASTANEA SATIVA MILL.) GENOTYPES FRUITS

Objective — to select the best genotypes of sweet chestnut (Castanea sativa Mill.) by morphological properties and to investigate
of the qualitative and quantitative content of volatile organic compounds in fruits of the collection of M. M. Gryshko National
Botanical Garden of the NAS of Ukraine.

Material and methods. There was investigated the 28 genotypes of 30-year-old plants that were introduced by seeds from
Czech Republic, Carpathians, Kyrgyzstan. Morphometric measurments were conducted: fruit weight, fruit length, fruit width,
Sfruit thickness, hilum length, hilum width. The investigation of the volatiles was conducted by the method of Chernohorod and
Vinohradov (2006) using cromatography-mass spectrometry. Basic statistical analyses were performed using PAST 2.17. Hier-
archical cluster analyses of similarity between genotypes were computed on the basis of the Bray-Curtis similarity index. Vari-
ability of all these parameters was evaluated using descriptive statistics. Level of variability determined by Stehlikova (1998).
Correlation between traits was determined using the Pearson correlation coefficient.

Results. Morphometric parameters were following: weight of fruits from 1.70 to 18.60 g, length — from 8.07 to 33.39 mm,
width — from 16.34 to 40.95 mm, thickness — from 9.02 to 28.70 mm and hilum length — from 6.62 to 31.30 mm, hilum
width — from 6.50 to 19.99 mm. Index of fruit shape and hilum was determined in range from 0.81 to 0.98 and from 1.48 to
2.03 respectively. During the analysis of qualitative composition and quantitative content of volatiles of fruits from the 2 se-
lected genotypes 74 compounds were detected, and 27 compounds among them were identified. ldentified compounds belong to
hydrocarbons, aldehydes, carboxylic acids and their ethers, monoterpenes, sesquiterpenes, triterpenes.

Conclusions. Genotypes of seed origin were quite variable. They differ by weight, shape, size and color of fruits. The high
level of variation was refered to important selection feature such as mass of fruits, which says about promising of process of se-
lection on this direction. The most genotypes have a small mass of fruits, but certain genotypes characterized by higher sign of
Sfruit mass. The hilum has a various shape and size that can be a diagnostic feature of cultivar characteristic.

The outcome of the research points to the fact that the collection of Castanea sativa is a rich source of genetic diversity and
might be used in selection for creation of new genotypes and cultivars. Investigated plants are promising raw for future pharma-
cognostic researches.
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Introduction plants are Cornus mas L. [25, 41], Cydonia oblonga
Less common fruit plants can bring significant Mill., Pseudocydonia sinensis Schneid. [26], Zizi-
benefits to improve nutrition and health, creating | Phusjujuba Mill. [19,29], Morus nigra L. [8], Dio-
of conditions for the development of a regional | SPYrosspp.[24].

economy, creation of opportunities for the devel- Chestnut (Castanea Mill.) has been placed in
opment of small and medium-sized agricultural the Fagaceae family. In total, 13 Castanea species
and processing enterprises, distribution and cul- are recognized and are native to the temperate
tivation of new plant species and for the repro- | 2one of the Northern Hemisphere; five in East

duction of natural resources, for practical use in Asia, seven in North America and one in Europe

bioenergetic, pharmaceutical, cosmetic and other [12']- Thf_’ most importapt of‘them are: Castqnea
purposes. Species that belong to these important sativa Mill. (Europe, Asia Minor, North Africa),
C. dentata (Marsh.) Borkh. (USA), Castanea mol-

© 0.V, GRYGORIEVA. S.V. KLYMENKO, llss1ma.Blume and C. cr.enata Sieb. et Zucc. (East—
M.G. TESLYUK, L.M. ONYSCHUK, 2018 ern Asia). Castanea sativa (sweet chestnuts) is the
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Fig. 1. Variability in the shape of sweet chestnut (Castanea sativa Mill.) fruits

most consumed [14]. Castanea sativa fruits are
eaten in fresh, baked, boild, dried and smoked.
Various dishes include fruits of this plant as an in-
gredient. Also, fruits processed into the flour. It
has been used for cooking of cakes, ice-créme,
sweets and other confectionery. Sweet chestnuts
posses many characteristics that are used by hu-
man for different purposes, not only as a part of
the food. One of them is the utilization of the
sweet chesnut pollen for its pharmacological ben-
efits [23].

Fruits Castanea sativa rich in carbohydrates and
is a good source of essential fatty acids [26], min-
erals contents [8, 21], vitamins C and E [20, 46]
organic acids [36], polyphenols [33]. From Casta-
nea sativa fruits identified a new pyrrole alkaloid,
methyl-(5-formyl-1H-pyrrole-2-yl)-4-hydroxy-
butyrate [1]. Cooked chestnuts are a good source
of organic acids and phenolics and have low fat
contents, properties that are associated with posi-
tive health benefits [27].

There are many authors who have been re-
searching phenotypic diversity among various lo-
cal populations of sweet chestnut in Italy [5, 30],
France [11], Portugal [18], Spain [4, 38], Greece
[2], Turkey [15, 37], Romania [9], Slovenia [42],
Slovak Republic [39], Czech Republic [17], Bos-
nia and Herzegovina [32], Iran [7] and India [45].
This researches form basis for the selection of the
best types from natural populations of sweet chest-
nut [10]. Most of the chestnut cultivars, used in
commercial production, were obtained with se-
lection studies from natural chestnut populations
[15, 45].

The aim of this study was to select the best geno-
types of Castanea sativa by morphological proper-
ties and to investigate of the qualitative and quanti-
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tative content of volatile organic compounds in
fruits of the collection of M.M. Gryshko National
Botanical Garden of the NAS of Ukraine.

Material and methods
Locating trees and data collection

The objects of the research were 30-year-old plants
of sweet chestnut from seed origin, which are grow-
ing in Forest-Steppe of Ukraine in M.M. Gryshko
National Botanical Garden of the NAS of Ukraine
(NBG). Seeds were brought from Czech, Carpa-
thians, Kyrgyzstan [31]. They are well adapted to
the climatic and soil conditions. Observations on
the collection’s forms of sweet chestnut in the pe-
riod of 2013—2015 were performed during mass
fruiting. We have described 28 genotypes (referred
as CS-01 to CS-28) of sweet chestnut. In autumn,
when the nuts began to fall, a sample of 1 kg with
burrs was collected from the marked trees. The
harvest time was recorded.

Morphometric characteristics

Pomological characteristics were conducted
with four replications on a total 30 nuts per geno-
types. In the study only one plant (tree) used for
per genotype. The following measurements were
taken: fruit length (FL), in mm, fruit weight (FS),
in g, fruit thickness (FT), in mm, fruit width
(FW), in mm and hilum length (HL), in mm,
hilum width (HW), in mm. The measurements
were made in each nut element as shown in Fig. 1.
Data, we are working with, were tested for normal
distribution.

Volatile compounds analysis

The investigation of the volatiles was conduct-
ed at the National Institute of Viticulture and
Wine “Magarach” by the method of Chernogorod
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and Vinohradov (2006) [22]. The volatiles were
investigated by the method of chromatography-
mass spectrometry using the chromatograph Agi-
lent Technologies 6890 N with the mass spectro-
metric detector 5973 N (USA) and a capillary
column DB-5 lenght is 30 mm and an internal di-
ameter is 0.25 mm. The carrier gas velocity (He-
lium) was 1.2 ml/min. The ingector heater tem-
perature was 250 °C. The temperature of ter-
mostate was programed from 50 °C to 320 °C at
the speed 4 °C. The mas spectra library NIST 05
WILEY 2007 with 470,000 spectra and AMDIS,
NIST programs were used to identificate the in-
vestigated compounds. The identification was
conducted by comparing obtained mas spectra to
mas spectra of standarts. The method of internal
standart used to determine the quantitative con-
tent of compounds.

Statistical analyses

Basic statistical analyses were performed using
PAST 2.17; hierarchical cluster analyses of simi-
larity between phenotypes were computed on the
basis of the Bray-Curtis similarity index. The vari-
ability of all these parameters was evaluated using
descriptive statistics. Level of variability was deter-
mined by Stehlikova (1998) [44]. Correlation be-
tween traits was determined using the Pearson
correlation coefficient.

Results and discussion

The weight of the whole fruit is one of significant
production characteristics of plant species. Fur-

Table 1. The variability of some morphometric
characteristics of fruits for the whole collection of sweet
chestnut (Castanea sativa Mill.) genotypes from Kyiv

Characteristic | n | min | max X | V%
Fruit weight, g 840 1.70 20.0 6.85 45.92
Fruit length, mm 840 8.07 33.39 23.74 13.74
Fruit width, mm 840 16.34 40.95 26.52 14.98

Fruit thickness, mm 840 9.02 28.70 16.62 20.57
Hilum length, mm 840 6.62 31.30 21.15 19.58
Hilum width, mm 840 6.50 19.99 12.24 20.66

Note: n — number of measurements; min, max — minimal
and maximal measured values; X— arithmetic mean; V% —
coefficient of variation.
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ther important features of the fruit are shape, size
and color. These characteristics of the sweet chest-
nut fruit varied significantly. The images of sweet
chestnut fruits of various genotypes are shown on
Fig. 1. High variability of the size, shape and color
of these fruits are evident.

The weight of sweet chestnut fruits of present
study was in the range of 1.70 to 20.0 g (Table 1).
Coefficient of variation was 45.92 %, which shows
a very high degree of variability of fruit weight.
Significant differences in fruit weight were reaf-
firmed a lot of authors from different countries.
The fruit weight was determined in range from
2.98 t0 6.07 g by Aravanopoulos et al. (2001) [6],
from 2.94 to 13.40 g by Bolvansky et al. (2012)
[39], from 3.50 to 18.60 g by Solar et al. (2005)
[43], from 4.32 to 6.67 g by Muji¢ et al. (2010)
[32], from 4.80 to 10.60 g by Odalovic et al. (2013)
[35], from 9.00 to 15.00 g by Pereira-Lorenzo et
al. (1996) [38], from 9.41 to 16.60 g by Borghetti
et al. (1986) [30], from 10.26 to 39.73 g by Ormeci
et al. (2016) [37]. Data comparison shows a high
consistency with our results.

The fruit length in our analyses was determined
in the range of 8.07 to 33.39 mm (Table 1). The
value of the coefficient of variation was 13.74 %,
which documented medium degree of variability
of the character within the collection. The fruit
length was determined in range from 16.41 to
27.75 mm [39], from 19.10 to 24.90 mm [6], from
19.60 to 30.60 mm [35], from 20.00 to 37.00 mm
[43], from 20.45 to 24.89 mm [32], from 24.80 to
32.70 mm [38], from 25.80 to 31.40 mm [4], from
30.39 to 34.31 mm [15]. In case of data compari-
son tested genotypes from Ukraine have low val-
ues on this characteristic.

In our experiments the fruit width was deter-
mined in the range of 16.34 to 40.95 mm (Table 1).
The variation coefficient (14.98 %) confirmed
medium degree of variability within the collec-
tion. The fruit width was determined in range from
12.00 mm [43] to 42.47 mm [37].

In evaluated genotypes we determined the fruit
thickness in the range of 9.02 to 28.70 mm (Table 1).
The value of the coefficient of variation was 20.57 %,
which documents a high degree of variability of
the characteristic within the collection. The fruit
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Fig. 2. Variability level according to the minimum and maximum means of a coefficient of
variation (CV) depending on morphological character of sweet chestnut (Castanea sativa

Mill.) fruit

thickness was determined in range from 10.80 mm
[6] to 27.29 mm [32].

Hilum length was identified in range from 6.62
mm to 31.30 mm (Table 1). The value of the coef-
ficient of variation documented a high degree of
variability of these characteristic. The hilum length
was determined in range 12.00—32.00 mm [43],
12.90—14.50 mm [6], 19.00—31.00 mm [35].

Hilum width was identified in range from
6.50—19.99 mm (Table 1). The value of the coef-
ficient of variation documented a high degree of
variability of these characteristic. The hilum width
was determined in range from 6.00 mm [6] to
16.00 mm [32, 43]. The comparison of previous
data shows high consistency with our results. Sig-
nificant differences in morphometric characteris-
tics were reaffirmed a lot of authors from different
countries.

The analysis of coefficient of variation showed
the difference of variability of morphological signs
between Castanea sativa samples. Data showed
that the most variability of important selection
signs are the fruits weight — from 11.60 to 29.04 %.
The other characteristics are more or less stable
(Fig. 2).

The shape of each object can be characterized
by the shape index, i.e. the length to width ratio.
Fig. 3 represents the shape indexes of fruits and
hilum. The shape index of the fruits was found in
the range from 1.48 (CS-04) to 2.03 (CS-23), so
the genotype’s collection demonstrates significant
variability in the shape of the fruit, as seen in Fig.
1. The shape index of the hilum was found in the
range from 0.81 (CS-20) to 0.98 (CS-12). This
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parameter can be used for the identification of the
genotypes.

The results of the analysis are given in Table 2.
Obtained data indicated high correlations (r =
= 0.63—0.94). Also, results document that be-
tween specific characteristics exists positive rela-
tionship which is very important in sweet chest-
nut’s breeding.

The genetic relationship among the 28 geno-
types was examined by cluster analysis. The figure

Table 2. The linear relationship between morphometric
characteristics of evaluated genotypes of sweet chestnut
(Castanea sativa Mill.)

L. Confidence
Characteristic r sr . g
interval r,

FW/FL 0.85 1.60 0.70<r>0.93 0.73
FW/FS 092 1.38 0.83<r>0.96 0.85
FW/FT 0.91 1.13 0.83<r>0.96 0.84
FW/HL 0.68 2.48 0.42<r>0.84 0.47
FW/HW 0.67 1.58 0.39<r>0.83 0.45
HL/HW 094  0.69 0.88<r>0.97 0.89
FL/FS 094 1.20 0.87<r>0.97 0.88
FL/FT 0.82 1.63 0.64<r>0.91 0.67
FL/HL 0.70  2.43 0.44<r>0.85 0.49
FL/HW 0.63 1.64 0.34<r>0.81 0.40
FS/FT 090 1.19 0.80<r>0.95 0.82
FS/HL 0.80  2.00 0.62<r>0.90 0.65
FS/HW 074 142 0.51<r>0.87 0.55
FT/HL 0.78  2.13 0.57<r>0.89 0.61
FT/TP 077  1.35 0.55<r>0.88 0.59

Note: r — Pearson’s correlation coefficient; sr — standard
error of the coefficient; r* — coefficient of determination.
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Fig. 4. Dendrogram of 28 genotypes of sweet chestnut (Castanea sativa Mill.) based on mor-
phometric characteristics of fruits
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Fig. 5. The volatiles compounds of fruits of selected genotypes of sweet chestnut (Castanea sativa Mill.), mg per 1 kg

clearly identified significant differences between
tested sweet chestnut genotypes. Dendrogram has
showed 3 main groups (Fig. 4).

Eight of 28 genotypes were included in cluster
group A, 16 genotypes — in group B, 4 genotypes — in
group C. The group B had the highest mean for mor-
phological characteristics (fruit weight, fruit length,
fruit width, fruit thickness, hilum length, hilum width),
that were significantly different with other groups.
The results of this assessment related to group C
had the lowest mean of morphological parameters.
Figure confirms the results from the evaluated varia-
bility of morphometric characteristics (Table 1).

Qualitative composition and quantitative con-
tent of volatiles compounds of investigated objects
are represented in Fig. 5.

It was established that the fruits of CS-11 geno-
type contained 19 substances, among which were
identified 15 substances, genotypes CS-20 — 28 and
22, respectively. Among them 11 compounds only
are common for investigated genotypes of sweet
chestnut. The identified components belong to
different chemical classes, including hydrocarbons,
aldehydes, carboxylic acids and their ethers, mo-
noterpenes, sesquiterpenes, triterpenes. Content
of volatile compounds was 469.6 (CS-11) and 791.7
(CS-20) mg per 1 kg. Bornilacetate (112.0 mg per
1 kg) and squalene (103.5 mg per 1 kg) prevailed in
fruits of CS-11, in fruits of CS-20 — squalene
(185.6 mg per 1 kg). Hexanal (48.30—52.50 %)
was the main aromatic composition as reported
Silvanini et al. (2014) [3]. Differences in volatile
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compounds are mainly related to the cultivar [13].
By the data of Gounga et al. (2017) [16], 55 vola-
tile organic major compounds were identified in
fresh roasted chestnut. Monoterpenes and deriva-
tives of butane, pentane, hexane, and heptane
were identified as important aroma impact com-
pounds by Krist et al. (2004) [47].

Conclusions

The results of the experiment, presented in this
work, are consistent with the results reported ear-
lier. Evaluating of 28 genotypes of sweet chestnut
determined the weight of the fruits in the range
from 1.70 g (CS-26) to 18.60 g (CS-20), lenght
from 8.07 mm (CS-28) to 33.39 mm (CS-11),
width from 16.34 mm (CS-28) to 40.95 mm (CS-
11), thickness from 9.02 mm (CS-26) to 28.70 mm
(CS-11) and hilum length from 6.62 mm (CS-26)
to 31.30 mm (CS-07), hilum width from 6.50 mm
(CS-23) to 19.99 mm (CS-07). The results about
relationship between specific characteristics were
indicated as a high correlation (r = 0.63—0.94).
Also, presented results showed significant differ-
ences in the evaluated characteristics.

In this study 27 volatile compounds in the fruits
of sweet chestnut were detected, which belong to
hydrocarbons, aldehydes, carboxylic acids and their
ethers, monoterpenes, sesquiterpenes, triterpenes.
Bornilacetate and squalene are prevailed com-
pounds in the fruits.

Obtained results are important for breeding new
varieties of sweet chestnut as well as their practical use.
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This study is significant as first selection work in

Ukraine. Researches of adaptation studies will also be
required for the selected sweet chestnut genotypes.

The results of the study are helpful for under-

standing the variability and attempting the selec-
tion of superior desirable sweet chestnut acces-
sions for bringing to commercial cultivation.

Investigated plants are promising raw for future

pharmacognostic researches.
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O.B. Ipueop’esa, C.B. Knumenko,
M.T. Tecarok, JI. M. Onuwgyx

HauionanbHuit 60TaHiuHMIA can
imeHi M.M. Tpuiika HAH Ykpainu,
Ykpaina, m. Kuis

BAPIAGEJIbHICTb MOP®OJIOTTYHUX
INTAPAMETPIB TA BUSHAYEHHA JIETKHUX
PEYOBHMH IUIOAIB TEHOTHUIIIB KAIIITAHA
ITOCIBHOI'O (CASTANEA SATIVA MILL.)

Merta — BifibpaTu Haiikpalli TeHOTUIM KalllITaHA MOCiB-
Horo (Castanea sativa Mill.) 3a MOpDOJIOTIYHUMM TTOKA3-
HUKaMU Ta BUBYUTHU SKICHUN CKJIad i KibKiCHUI BMIiCT
JIETKMX PEYOBMH Yy IUIOJAX POCIMH 3 KoJiekuii Hario-
HaJIbHOTO O0TaHiuHOTrO cany iMmeHi M.M. Tpumka HAH
Ykpainu.

Marepian i meromu. [locnimkeno 28 renoturis 30-pid-
HUX POCJIMH KalITaHA IIOCIBHOTO HACIHHOTO TTOXOIKEHHST
3 Yexii, Kapmnat, Kupruscrany. BusueHo mopomerpuuHi
MoKa3HUKU (Maca, JOBXMWHA, IIMPUHA i TOBLIMHA ILIOAY,
JIOBXXMHA Ta IIMpUHa pyouuka). JlocmimKeHHsT JTeTKUX
PEYOBMH NMPOBOAWIN 3a MeToaMKow YepHoropoaa ta Bu-
Horpanosa (2006) 3 BUKOPUCTaHHSIM XPOMATO-MacC-CIIEKT-
pomeTpii. CTaTUCTUYHMI aHaIi3 BUKOHYBAJIW 3a JIOIO-
moroio PAST 2.17. lepapxiuHuii KaacTepHUIA aHai3 T0-
IiOHOCTI TeHOTUMIB 3MilICHEHO 3a iHAEKCOM MOMiOHOCTI
bpeii-Keprica. BapiabenbHicTb AOCTiIKEHUX MapameT-
piB OIIiIHEHO 3 BUKOPUCTAHHSM METO/iB OMMCOBOI CTa-
TUCTUKY. PiBeHb BapiabembHOCTI BU3Hauamum 3a Stehlikova
(1998). HasBHicTh 3B’SI3KiB MiX MapamMeTpamMy BCTAHOB-
JIIoBaiu 3a KoedilieHToM KopeJsuii [TipcoHa.

Pesynsratu. BusineHo BapiabebHicTh MOpdoMeTpuy-
HUX TapaMeTpiB: Maca miony — Bix 1,70 go 18,60 r, moBxu-
Ha 1ony — Bin 8,07 mo 33,39 MM, 1MpyHa 1104y — Bif
16,34 10 40,95 MM, ToBLIMHA 1UI0LY — Bix 9,02 1m0 28,70 MM,
JIOBXMHA pyounka — Bim 6,62 mo 31,30 MM, mupuHa pyo-
yuka — Bix 6,50 mo 19,99 mm. Benuunna iHaekcy hbopMu
TIoiB Ta pyoumnka craHoBwia Big 0,81 1o 0,98 ta Big 1,48
1o 2,03 BinnmosigHo. [1pu aHani3i ckiamy Ta BMicTy JieT-
KUX PEYOBUH IUIO/iB ABOX BifliOpaHUX T€HOTHUITiB BUSIBJIE-
HO 74 pe4oBUHM, 3 HUX iTeHTU(IKOBaHO 27 CTIONYK (BYT-
JIEBOMHI, albIeriau, KapOOHOBI KMCIOTH Ta ix edipwu,
MOHOTEPIIEHU, CECKBUTEPIIEHU, TPU TEPIICHN).

BucnoBku. [eHOTUM HACIHHOTO MOXOMKEHHS 3 KOJEKILil
HaitionansHoro 6otaHiyHoro cany iMeHi M.M. Ipunika
HAH Ykpainu Bifpi3Hs0ThCS 32 Macolo, GOpMOI0, pO3Mi-
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poM i KoJibopoM 1uioiB. HaiiGinabiuit piBeHb MiHIUBOCTI
BUSIBJIEHO y TaKOi BaXJIMBOI JUIS CeJeKllil O3HaKU, SIK
Maca TUIoy, 10 CBiTUYUTh MPO MEePCHEeKTUBHICTh CeEKIIil
3a IIMM TTIOKa3HUKOM. Y OiJbIIOCTi TEHOTUIIIB HEBEJIMKA
Maca TUIOJIiB, JIUIIE B MesIKUX 1eil TTOKa3HUK € BUCOKUM.
Py6uuk mae pizHy ¢opMmy Ta po3Mip, 110 MOKHA BUKO-
PUMCTOBYBATH SIK HiarHOCTUYHI O3HAKU JJISI XapaKTepuc-
TUKU cOpTY. Pe3ynbrati 1OCHixKeHHsI CBiayaTh Mpo Te,
110 KOJIEKIIisl KalllTaHa iCTiBHOTO € JXKEePEJIOM TreHeTHuY-
HOI pi3HOMAHIiTHOCTI Ta MOXe OyTM BUKOpHUCTaHA [JIsi
BiIOOPY i CTBOPEHHSI HOBUX T€HOTUITiB Ta copTiB. Pociu-
HMU KalllITaHa MOCiBHOTO — MEPCNeKTUBHUN MaTepiai Ast
(hapMaKOrHOCTUYHUX JOCTiIKEHD.

KmouoBi cioBa: kamraH nociBHuii, Jlicocren YkpaiHu,
1014, MOp(HOMETPUYHI TApaMETPU, MiHIUBICTD.

0.B. Ipueopvesa, C.B. Kaumenko,
M.T. Tecarx, JI.H. Onuwyx

HanyonanbHblii 60TaHUYECKMIA cafl
umenun H.H. Tpuimko HAH Ykpaunsr,
VYkpauHa, r. Kues

N3MEHYHMBOCTb MOP®OJIOTMYECKHX
IMAPAMETPOB U1 OITPEAEJIEHUE JIETYUYUX
BEIIECTB INIOAOB 'EHOTUITIOB KAILITAHA
IMOCEBHOI'O (CASTANEA SATIVA MILL.)

IHeap — oToOpaTh JTy4IlIvie TeHOTUIIHI KalllTaHa ITOCEBHO-
ro (Castanea sativa Mill.) mo Mopbho0rn4ecKumM rnokasa-
TeJISIM, U3YYUTh KaUeCTBEHHbIN COCTaB U KOJUYECTBEH-
HOE CoIepkaHUe JIETYUYMX BEIIeCTB B IUIONAX PACTCHUIA
U3 KoJuleKuuu HamnmoHaabHOro OGOTaHMYECKOTo cama
umenu H.H. Tpuimko HAH Ykpaunsl.

Marepuan u meroabl. MccinenoBaHbl 28 TreHOTUIOB
30-71eTHUX pacTeHMi KalllTaHa MOCEBHOTO CEMEHHOTIO
npoucxoxaeHus u3z Yexuu, Kapnar, Keipreizctana. Mzy-
yeHbl MOpdoMeTpUYecKHe IMokKasaTeau (macca, JIMHA,
IIMpUHA W TOJNIIWHA TJI0[a, JJIMHA U IITMPUHA PyOUnKa).
UccnenoBaHue yieTydux BelECTB MPOBOAUIU MO METO-
nuke YepHoropona u Bunorpamosa (2006) ¢ ncmonn3o-
BaHMEM XpOMaTo-Macc-CrieKTpoMeTprn. CTaTUCTUYECKU
aHanu3 BbIMOJHsSIM ¢ romolpio PAST 2.17. Uepapxu-
YeCKMI KITACTEPHBIN aHAIM3 CXOACTBA MEXIY TeHOTHUIIA-
MM OCYILECTBJICH IT0 MHOEKCY cxoacTBa bpeii-Kepruca.
BapuabenbHOCTh MCClIeIOBAaHHBIX IMapaMeTPOB OLIEHU-
BaJI C UCTIOJIb30BAHUEM METOJOB OMMCATEIbHOMN CTaTH-
CTUKU. YPOBEeHb U3MEHYMBOCTH onpeaessiiu mo Stehlikova
(1998). Hannuue cBsizeit Mexny rnmapaMeTpamMu ycTaHaB-
JIUBAJIU 110 KoadhduieHTy Koppessiuuu [TupcoHa.

Pesynsratbl. BrisiBieHa BapeabeabHOCTh MopdomeT-
PUYECKMX ITapaMeTpoB: Macca wtoga — ot 1,70 go 18,60 1,
niauHa Tioga — ot 8,07 mo 33,39 Mm, mMpuHa 1mioga —
ot 16,34 mo 40,95 MM, TonmuHa 1ioga — ot 9,02 g0
28,70 MM, mimmHa py6unka — ot 6,62 10 31,30 MM, mmpu-
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Ha py6urka — oT 6,50 mo 19,99 mMm. Bennuuna nHmekca
dopmbl Ioa0B 1 pydunka cocrapisiia ot 0,81 no 0,98 u
ot 1,48 10 2,03 cooTBeTcTBeHHO. [1pM aHaIM3e cocTaBa 1
coJiep>KaHUs JIETYYMX BEILIEeCTB IUIOAOB 2 OTOOpaHHBIX
TEHOTUIIOB BbISIBJIEHBI 74 BellleCTBa, U3 HUX UIEHTUDU -
LUpoBaHbI 27 coemMHEHUH (YIJIEBOIOPOIbI, AbIETUIBI,
KapOOHOBEIE KUCIIOTHI U UX 3(PUPbI, MOHOTEPIICHEI, CEC-
KBUTEPTICHBI, TPUTEPIICHBI ).

BbiBoabl. [€eHOTUMBI CEMEHHOTO TMPOMCXOXIEHUS U3
KoyeKuy HalmoHanbHOTO 60TaHUYECKOTO cafa uMe-
Hu H.H. Tpuinko HAH YkpauHsl oTinyaioTcs no macce,
dopme, pazmepy U LIBETY M1010B. Haubonbiinii ypoBeHb
M3MEHUYMBOCTH BBISIBIIEH Y TAKOTO BaXKHOTO IJISI CeJieK-
1IMY TIpU3HAaKa, Kak Macca IJ10/1a, YTO CBUACTEIbCTBYET
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O MEPCIEKTUBHOCTU CEJIEKIIAU 110 ITOMY IOKA3aTENI0.
YV GonblIMHCTBA TEeHOTUIIOB HEOOJIbIIAs Macca TI00B,
JIMIIb Y HEKOTOPBIX ATOT MoKa3aTesib BEICOKUM. Pyounk
UMeEET pa3Hylo (hOpMy U pa3Mep, YTO MOXKHO UCITOJIb30-
BaTh KaK AWArHOCTMYECKWE MPU3HAKU JJIs1 XapaKTepuC-
TUKU copTa. Pe3ynbraThl ucciaenoBaHUs CBUAETEIbCTBY-
10T O TOM, YTO KOJIJIEKLIMS KalllTaHa ChbeA0OHOTO SIBJISIET-
¢Sl ICTOYHUKOM T€HETUYECKOTro pa3HOOOpa3usi U MOXET
OBITH UCITOJIb30BaHa IS 0TOOpa M CO3JaHUSI HOBBIX Te-
HOTUIIOB U copToB. PacTeHus kailitaHa MOCEBHOrO —
MepCIeKTUBHBIM MaTepua Wi (papMaKOTHOCTUYECKUX
UCCIIEIOBAHUI.

KmoueBble cjioBa: KallTaH oceBHOIM, JlecocTenb YKpauHbl,
IJI0MBI, MOp(OMeTpHUYECKe TapaMeTPbl, U3MEHYUBOCTb.
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