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Evaluation of successful introduction of plants from Lamiaceae family
in the conditions of the Karaganda and Zhezkazgan cities

Evaluation of the success of plant introduction is an important stage of determining the possibility of industri-
al cultivation of individual taxa from an economic point of species. The success of the introduction is as-
sessed on the basis of multi-year observations based on the evaluation of a number of indicators. The purpose
of this study is to analyze the success of the introduction of species from the Lamiaceae family in the condi-
tions of the cities of Karaganda and Zhezkazgan. The article presents the results of the assessment of the suc-
cess of the introduction of plants of the Lamiaceae family on the territory of the cities of Karaganda
(E.A. Buketov Karaganda University) and Zhezkazgan (Zhezkazgan Botanical Garden). In the city of Kara-
ganda, 20 species from 13 genera were analyzed, in the city of Zhezkazgan — 14 species from 9 genera.
Promising groups have been identified that allow recommending plants for industrial cultivation. In the con-
ditions of the city of Karaganda, 6 species are classified as highly perspective, 4 species are perspective, 8
species are low perspective, and 2 species are not perspective. In the city of Zhezkazgan, 2 species are highly
perspective, 3 species are perspective, 4 species are low perspective, and 5 species are not perspective. Plants
suitable for cultivation in the conditions of the city of Karaganda and Zhezkazgan have been identified. The
obtained results can be used for production of raw materials for food, aromatic and pharmaceutical industries.

Keywords: success of introduction, Lamiaceae family, Karaganda, Zhezkazgan, scoring points, possibility of
industrial cultivation.

Introduction

The introduction of plants is one of the initial stages of the cultivation of plants in order to verify the
possibility of their growth under certain soil and climatic conditions, as well as for industrial production of
raw materials.

Usually, introductory research is carried out in botanical gardens of various levels and botanical organi-
zations [1]. As a result of the introduction into the culture, the question arises of assessing the success of
their introduction [2], that is, the isolation of objects suitable for further cultivation and practical using.

Representatives of the Lamiaceae Lindl. family today are species of flora with a fairly large content of
biologically active substances (aromatic, phenolic, lipid, steroid compounds, resins, organic and mineral sub-
stances), widely used in official and folk medicine. Organs and herbs of plants of this family are raw materi-
als for pharmaceutical, food, cosmetic, technical and many other industries [3—11].

In Kazakhstan, this family is represented by 233 species, united in 45 genera [12]. Species of
Lamiaceae participate in the formation of various types of plant communities, are harvested as essential and
medicinal plants, are used as excellent meadow, ornamental and fodder plants [5].

Earlier, in the territory of the Karaganda region, a primary assessment of the distribution of wild species
of the Lamiaceae was carried out, maps of ranges [13] were compiled; resources of some species were de-
termined [14]. So, out of 50 identified species, 43 species were assigned to essential-oil plants, to medi-
cines — 32 species, to honey — 47 species, to feed — 28 species, to technical — 6 species, food —
7 species, decorative — 18 species and vitamin — 5 species [15].

There is information on the introduction of certain species [16], however, the introductive potential of
all representatives has not been practically investigated. Evaluation of the success of plant introduction al-
lows you to choose the species that can be successfully grown in the conditions of the Central Kazakhstan, to
be used as a source of raw materials for various industries.

Based on the above, the purpose of this study is to assess the success of the introduction of plants from
the Lamiaceae family in the conditions of the Central Kazakhstan (the cities of Karaganda and Zhezkazgan).
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Materials and methods

The object of the study was the collections of natural flora and medicinal plants of E.A. Karaganda Ka-
raganda University and the Zhezkazgan Botanical Garden. The data analysis covered the period of observa-
tions of collectible plants of the Lamiaceae family from 1998 to 2018.

The success assessment of the introduction of medicinal plants was carried out according to visual ob-
servations on a 100-point scale developed by R.A. Karpisonova and supplemented by A.N. Kupriyanov
(2004) [17, 18]. Such indicators as winter resistance, resistance to diseases and pests, the general state of
plants, methods of reproduction in culture, the general state of plants during the growing season were evalu-
ated.

Species with 90 to 100 points were classified as highly perspective plants for a given region; from 80 to
90 points — to perspective; from 60 to 80 points — to low perspective; below 60 points — to not perspec-
tive (Table 1).

Table 1
Evaluation of introduction success indicators based on visual observations
Parameters Megsure . Points
Evaluation Time 0 5 10 15 20
Winter resistant | In spring, after | completely | more than 50 % | 30-50 % of | less than 30 % of | plants without
growing plants | freeze after | of individuals individuals |individuals freeze | winter damage
winter freeze freeze out
Resistance to During plant die dueto | Itis damaged |damage severe,| annual or non- | plants without
diseases and flowering pests or dis- | annually and | but not annual |annual non-severe damage
pests eases influ- abundantly damage (less than
ence (more than 50 % 50 % damage)
of the sheet sur-
face is dam-
aged)
The general state | Towards the end - low-power — do not differ in |plants are more
of plants of the growing plants that do size from plants | powerful than
season not reach their in natural habitats in nature
natural size in
culture
Methods of re- | Towards the end — grow, but do not| bloom, but do |seed ratio small or|  annually
production in of the growing flower or form | not bear fruit not annual bloom and
culture season seeds form seeds
The general state | Based on the — re-engagement artificial natural vegetative | subsequent
of plants during | results of many in culture vegetative reproduction reproduction
the growing sea- |years of observa- reproduction
son tions

Results and discussion

The points of introduction — Karaganda and Zhezkazgan differ significantly in the complex of soil-
climatic conditions [19]. So, Karaganda is located in the steppe zone. The climate is continental with a tem-
perature difference from 20 to 40 °C. The winter period lasts from mid-late October to April. The average
length of the warm season is 180—195 days; the average January temperature is —15.1 °C (Table 2), July
+20.2 °C. Maximum positive temperatures up to +45-47 °C, in some years there were decreases in tempera-
tures up to +42 °C. A stable snow cover forms in the 1st-2nd decades of November and lasts until mid-
March. The depth of snow cover is from 30 to 120 cm.
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Table 2
Main climatic indicators of Karaganda and Zhezkazgan
Indicator
Month Average air temperature, °C Relative air humidity, % Precipitation, mm
Karaganda Zhezkazgan Karaganda Zhezkazgan Karaganda Zhezkazgan
January —-15.1 —-16.1 60 80 14 23
February —14.8 -14.6 80 80 14 22
March -8.7 7.2 82 80 15 23
April 3.0 6.2 68 61 22 17
May 13.1 15.5 55 47 31 13
June 18.6 21.5 53 42 39 20
July 20.2 24.0 55 40 41 18
August 17.3 21.2 58 42 29 13
September 11.8 14.4 70 47 21 10
October 2.8 4.8 80 61 27 15
November —6.8 =3.1 80 78 17 14
December -13.3 -12.0 82 80 16 20
Average per year 2.3 4.3 66 62 282 208

Zhezkazgan city is located in the desert zone. The climate is sharply continental, strongly arid, tempera-
ture differences reach 50—60 °C. The winter period lasts from early November to early March. The average
January temperature is —16.1 °C; for July is +24.0 °C. A stable snow cover is formed in late November —
early December and remains until the 1st-2nd decades of March. That is, the growing season is longer, but
less precipitation.

Under the conditions of Karaganda, 20 species of plants from the Lamiaceae family [20], which belong
to 13 genera, underwent an introduction test (Table 3).

Table 3
Indicators of the success of the introduction of plants of the Lamiaceae family in the conditions of Karaganda
Genus Species Introduction Success
Rates, Points

H.ambiguus (Trautv.) Iljin 95

Hyssopus L. H. Qﬁic(lgnalis L. 90
Lavandula L. L.angustifolia Mill. 90
L.cardiaca L. 100

Leonurus L. L. glaucescens Bunge 95
L.quinquelobatus Gilib. 95

Lophanthus Adans. L.schrenkii Levin 50
Melissa L. M.officinalis L. 80
M.arvensis L. 75

Mentha L. M.longifolia (L.) Huds. 80
M. piperita L. 65

Nepeta L. N.pannonica L. 85
Origanum L. O.vulgare L. 75
Phlomoides Moench  |Ph. tuberosa (L.) Moench 90
. S. officinalis L. 50
Salvia L. S. stepposa Shost. 95
Stachys L. S. officinalis L. 80
Thymus L. Th.marschallianus Willd. 95
Th.serpyllum L. 80

Ziziphora L. Z. clinopodioides Lam. 90

According to the results of long-term observations, species received from 50 to 100 rating points for the
success of introduction. The highest score (100 points) was for Leonurus cardiaca, the minimum (50 points)
for Salvia officinalis. The last object received low scores due to extinction in winter. The remaining species
practically did not suffer from winter conditions.
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In general, most species received scores from 80 to 95 points, that is, they successfully grow under crop
conditions, are resistant to winter conditions, pathogens and can successfully reproduce.
In the city of Zhezkazgan, 14 species from 9 genera underwent an introduction test (Table 4).

Table 4

Indicators of the success of the introduction of plants of the Lamiaceae family
in the conditions of Zhezkazgan

Genus Species Introduction Success
p Rates, Points

Hyssopus L. H. officinalis L. 90
Leonurus L. L. glaucescens Bunge 100
Melissa L. M. officinalis L. 55
M. longifolia (L.) Huds. 80

Mentha L. M. piperita L. 60
Phlomoides Moench | Ph. tuberosa (L.) Moench 95
S. aethiopsis L. 25

. S. officinalis L. 25
Salvia L. S. sclarea L. 55
S. stepposa Shost. 90

Scutellaria L. S. baicalensis Georgi 55
S. betoniciflora Rupr. 90

Stachys L. S. officinalis L. 65
Thymus L. Th. marschallianus Willd. 65

In desert conditions of Zhezkazgan, 5 species received low success scores, minimum (25 points) were
noted for Salvia aethiopsis and S. officinalis, maximum (100 points) — Leonurus glaucescens. The current
situation is explained by the fact that on the territory of the city of Zhezkazgan more severe climatic condi-
tions are observed [19], which leads to low indicators of plant introduction.

The results showed that in the conditions of the city of Karaganda:

— 6 species are assigned to the group of highly perspective species (Hyssopus ambiguus, Leonurus

glaucescens, L.cardiaca, etc.);

—4 species are assigned to perspective species (Hyssopus officinalis, Nepeta pannonica, Phlomoides

tuberosa, Ziziphora clinopodioides);

— low perspective species include 8 species (Thymus serpyllum, Stachys officinalis, Mentha longifolia,

M.arvensis, Origanum vulgare, etc.);

— not perspective — 2 (Lophanthus schrenkii and Salvia officinalis).

In the city of Zhezkazgan:

— 2 taxa are assigned to highly perspective species (Leonurus glaucescens and Phlomoides tuberosa);

— perspective species — 3 (Hyssopus officinalis, Salvia stepposa, Stachys betoniciflora);

—low perspective species — 4 (Mentha longifolia, Mentha piperita, Stachys officinalis, Thymus

marschallianus);

— the remaining species belong to the group of not perspective — 5 taxa.

Species included in the group of highly promising and promising can be used for industrial cultivation
in order to obtain raw materials.

Conclusion

Thus, according to the results of research, the results of the successful introduction of plants of the
Lamiaceae family in the conditions of the Central Kazakhstan were determined; taxa that can be grown on an
industrial scale were determined. The obtained results can be used to organize industrial cultivation of plants
for the needs of the food, pharmaceutical and aromatic industries.
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M.K. byrymb6aeBa, M.M. CunantseBa

Kaparanab! skone 7Ke3ka3raH Kajajaapsl skaraabiHaarbl Lamiaceae TYKbIMIAC
oCiMJIiKTep HHTPOAYKUMSICHIHBIH TA0BICTHLIBIFBIH OaraJiay

OcimaikTepi MHTPOAYKINUIAYABIH TaOBICTBUIBIFBIH Oaranay MIapyallblIbIK TYPFBIJAaH alFaHa JKeKelereH
TaKCOHIAPAbl OHEPKACINTIK ©cCipy MYMKIHAITIH afKbIHAAyIbIH MaHBI3AbI Ke3eHi OOkl  TaObUIaIbL.
WHTpOayKIMSHBIH TaOBICTBUIBIFBI OipKaTap KepceTKimrTepii Oaranay Heri3iHAe KOIDKbUIIBIK OakbLiayiaap
Herizinge Oaranmanaznel. 3eprreynin Makcatel — Kaparaugsl oxoHe JKe3kasraH Kaiajgapbl jKarqaiblHIa
Lamiaceae TYKbIMOACBIHBIH TYPJIEPIH MHTPOAYKLMSIAYIbIH TaOBICTBUIBIFBIHA TaNJay Kyprizy. Makanazna
Kaparaugsr (Axan. E.A. bexeroB arsigarsl Kaparannsl yHuBepcureti) xoHe JKeskasran (XKeskasran
OoTaHMKAIIBIK Oarbl) KaJlaJAPBIHBIH ayMarbIHAArbl Lamiaceae TYKBIMIAC OCIMAIKTEP HHTPOXYKIUSICHIHBIH
TaOBICTBUILIFBIH Oarajiay KOPBITHIHABUIAPE! KenTipinreH. Kaparanas! kamacer 6oiibiama 13 TysictsiH 20 TYPI,
XKeskazran kamacel GoifbiHIIAa 9 TYBICTHIH 14 Typi TangaHabl. OHEpPKOCINTIK ecipy YIIIH eciMaikTepii
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YCBIHYFa MYMKIiHIIK O€peTiH HepCreKTUBANIBIK ToNnTap aiikpiHxanasl. KaparaH[pl KajachlHBIH JKaraaiblHaa
JKOFaphl MEPCIIeKTUBAJIBI TONTapFa 6 Typi, MepcreKTuBanbiFa — 4 Typi, a3 nepcrekTuBaibira — 8 Typi, mep-
CIIEKTHBAIIBI eMeCKe — 2 Typi jJKaTKbI3pUIFaH. JKe3Ka3raH KaslaChbIHAA JKOFaphbl MEpCleKTHBANIbIFA 2 TYPI,
NepCrieKTuBaNbFa — 3 Typi, a3 mepcHeKkTHBanblFa — 4 Typi, HEpCHeKTHUBANBI eMecke — 5 Typi
KaTKeI3pUraH. Kaparanmer xone JKeskasraH Kajamapbl >KarfaibIHAa ecipyre jkapaMabl eCiMmiKTep
AHBIKTaJIBL. AJIBIHFaH HOTIDKEJIEp TaMakK, XOII HiC JKoHe (hapMalleBTHKa OHEpKaciOl YIIIH MIMKI3aT aly YIIiH
NalaanaHbuTybl MyMKIiH.

Kinm ce30ep: MHTpORyKUUSHBIH TaOBICTBUIBIFBI, Lamiaceae, Kaparanapl, JKe3kasraH TyKpIMIAchl, Oaranay
Gangapbl, OHEPKACINTIK OCipy MYMKIHIITI.

M.K. ByrymbaeBa, M.M. CunanTtbeBa

OueHka ycnemHOCTH MHTPOAYKIIUM pacTeHuii cemeiictBa Lamiaceae
B ycJjoBusix ropoaos Kaparananl n Ke3kasrana

OneHka yCHEIIHOCTH MHTPOAYKIUH PACTEHMI SBISIETCS BaXKHBIM STAallOM OIpPENETIeHHs BO3MOXHOCTH IIPO-
MBIIIUIEHHOTO BBIPAIIMBAHUS OT/EIBHBIX TAKCOHOB C XO3IHCTBEHHOI TOUKH 3peHHs. Y CIICITHOCTh HHTPOIYK-
LM OL[EHUBAJIACh B XOJIe MHOTOJIETHUX HAOJIOCHUI Ha OCHOBE OLICHKH psijia rmokasateneil. Llens HacTosme-
TO MCCIIEI0BaHUs — MPOBECTH aHAIIN3 YCHEIIHOCTH MHTPOAYKIUH BUIOB U3 ceMelicTBa Lamiaceae B ycio-
BUsIX roponos Kaparangsl u JXKes3kasrana. B cTaTbe mpuBeAeHBI HTOTH OLEHKU YCMEITHOCTH MHTPOTYKLUH
pacteHuii cemeiictBa Lamiaceae Ha Tepputopuu roponoB Kaparannel (KaparananHCKUii YHHBEPCUTET HM.
akaza. E.A. bykerosa) u JKeskasrana (JKeskasranckuii 6otanndeckuii can). Ilo Kaparanae Oviin npoananu-
3upoBanbl 20 BUIOB U3 13 ponos, no XKeskasrany — 14 Bunos u3 9 ponos. OnpeneneHsl Ipymbl Nepeiek-
THUBHOCTH, KOTOPBIE TIO3BOJIIIOT PEKOMEHIIOBATh PAaCTEHUsS [UIS IIPOMBIIIICHHOTO BEIPAIIMBaHuUs. B ycnoBusx
ropona Kaparaugps! x rpyrmme BICOKONICPCIIEKTUBHBIX OTHECEHBI 6 BHIOB, NMEPCIIEKTUBHBIX — 4, Majomep-
CIIEKTHBHBIX — §, HENEPCIIeKTUBHBIX — 2 Brpa. B ropone XKe3kasrane k BEICOKOIIEPCIEKTHBHBIM OTHECEHBI
2 BUAa, K MEPCNIEKTUBHBIM — 3, MaJIONEPCIEKTUBHBIM — 4, HEMIEPCIIEKTUBHBIM — 5 BUJIOB. BhIsIBIEHHI pac-
TEHUs, IPUTOHBIE JUIS BhIpAIIMBaHus B ycioBusax rr. Kaparanas! u JKeskasrana. [lonyuenHble pe3ynbTaTsl
MOTYT OBITh MCIIOJIB30BaHBI IPH MOJIYYCHUH CBIPbS JUIS INHUIIEBOH, apoMaTH4ecKold M (hapMaleBTHYECKOH
MPOMBIIUIEHHOCTH.

Knrouegovie cnosa: YCICIIHOCTE UHTPOAYKIIUH, CEeMEeNCTBO Lamiaceae, KaparaH;[a, }Ke3KasraH, OLICHOYHBIC
6aJ'UII)I, BO3MOKHOCTb IPOMBIIIIJICHHOT'O BhIpalllUBAHUS.
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