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INTRODUCTION OF EUPHORBIA L. SPECIES AT THE INSTITUTE
OF BOTANY AND PHYTOINTRODUCTION IN ALMATY

Abstract. The article “Introduction of Euphorbia L. species at the Institute of Botany and Phytointroduction in
Almaty” presents the results of many years of introduction experiment with the genus Euphorbia L. in the closed
ground of the Institute of Botany and Phytointroduction. The collection of the genus Euphorbia L. continues, which
today has 14 species. We carried out a taxonomic analysis based on the literature data of 14 species that are
presented in our collection. Euphorbia abyssinica J.F.Gmel., Eu. leuconeura Boiss, Eu. lophogona Lam., Eu. milii
var. splendens (Bojer ex Hook.) Ursch & Leandri, Eu. monteiroi Hook., Eu. obesa Hook.f., Eu. polygona Haw.,
Eu.pseudocactus A.Berger., Eu. ramipressa Croizat, Eu. trigona Mill., Eu. tirucalli L., Eu. tithymaloides 'Variegata'
L., Eu. pulcherrima Willd.exKlotzsch, Eu. phosphorea Mart.

Distribution area of plants: Madagascar, Northeast, Central and South Africa, tropical and subtropical North
and Central America. As a result of the study, the features of the individual development of certain species were
identified. For example, we found out that for some species of Euphorbia L. it is necessary to shade plants for
several months so that they bloom better or in winter increase the temperature so that the plant forms better than
children. Under the conditions of our microclimate, not all plants bloom and bear fruit, i.e. all ontogenetic periods
and stages of development do not pass, resistant to pests and diseases.

Features such as high decorativeness of leaves, stems, inflorescences, as well as a high percentage of vegetative
propagation, resistance to pests and diseases, and ecological plasticity make these plants promising for growing
indoors.
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The role of flora in creating the contemporary look of our planet is invaluable. However, today many
plant species disappear from the face of the Earth due to human activities. Their introduction into
botanical gardens might be the most reliable way to preserve them. Euphorbia L. is a good example since
it is in extinction at its habitat [5].

Spurge, or Euphorbia L., is a large genus of the Spurge family (Euphorbiaceae), which includes
about 2000 species of monoecious and dioecious, perennial and annual plants growing in different
climatic conditions. These are herbage plants, subshrubs, shrubs, and trees, succulents very similar to
cacti. Euphorbia ranks third among succulents in number, amounting to about 290 species, and is one of
the TOP 10 species of flowering plants. It is characterized by large morphological diversity; some species
are highly ornamental, ecologically flexible, and are widely used in phytodesign. Their properties make
these plants valuable for herbal medicine.

Euphorbia was named after Mr. Euphorb, the Surgeon in Ordinary to the King, who was the first to
determine the medicinal properties of Euphorbia resinifera O.Berg. Its milk sap was long used in
medicines. Most of the succulent Euphorbias originate from South Africa, Ethiopia, Congo, and
Madagascar, where they are used as plant hedge. Thorn bushes with thin branches or ribbed, upright
sprouts grow up to 10 m and serve to both protect and decorate the house. All euphorbia plants discharge
milk sap at the slightest damage to the plant. Euphorbia flowers are unisexual. They are unattractive but
have bright leaves or nectar glands to attract insects. The fruit is a three-cell box with seeds [1].

Our purpose was to introduce Euphorbia L. species.

Tasks to achieve this: introduction of this genus in greenhouses, the development of differentiated
cultivation methods, a preliminary biological assessment.
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Studies on the introduction of Euphorbia L. at the Institute of Botany and Phytointroduction started
in 1932, as evidenced by the mention of Euphorbia songorica Boiss. in the list of plants for that year. The
collection was replenished with Delectus semenum seeds and living plants obtained from various
botanical gardens during business trips and provided by amateur gardeners. Today, the Almaty Botanical
Garden possesses a whole exposition section called “Plants of arid regions,” where Euphorbia L. occupies
a large area. In previous years, plants of this genus passed the first stages of introduction, with a
successful introduction of 10 species. Certain species have grown large. E.g., Eu.tirucalli L. has reached
12 m high, with a trunk of 40 cm in dia. Eu. leuconeura Boiss., Eu. lophogona Lam., and Eu. Trigona
Mill also grew large. The plants aged 35 to 60 years. However, our collection of succulents, including the
Euphorbia genus, has been destroyed during the cold winter of 2018, and we are currently restoring the
succulent section. Many years of introduction tests gave us a wide experience in obtaining a collection of
plants ofthis genus [2].

At the Institute of Botany and Phytointroduction, these plants grow indoor under the illumination of
10,000 lux. The air temperature is about 11-15°C in winter and reaches 40-45°C in summer. Therefore,
the watering and spraying shall be abundant in summer and moderate in winter. The plants are watered
three times a week in the spring-summer period and twice a week - in the autumn-winter season. The soil
mixture includes clay-turf, leafy earth, peat, and sand, with the addition of pieces of charcoal
(2:1:1:2:0.5). Young plants need annual replanting into fresh soil. Adult plants are replanted less often -
every 2-3 years, while the plants planted in the ground (exposition “Plants of arid regions”) are not
replanted. In summer, we add the fertilizer for cacti 1-2 times a month. We have identified the specific
features of the individual development of some species. E.g., the plants need shading for several months
to bloom better, or they need higher temperatures in winter to form better pups. Not all plants can bloom
and yield crop, i.e., pass through all ontogenetic periods and stages of development, in our climate. The
plants are resistant to pests and diseases.

In our greenhouse, all types of euphorbia are propagated mainly by cuttings harvested in June-July.
After cutting, the cut is submerged into warm water to let the milk sap out, then sprinkled with crushed
coal. After 2-3 days, the dried cutting is planted in well-washed river sand for rooting. Rooting occurs in
20-25 days at the optimum temperature of 20°C.

Table shows the taxonomic analysis of the 14 species from our collection based on literature data
[3-4]. According to the table, these plants are common in the isle of Madagascar, in Northeast, Central,
and South Africa, tropical and subtropical parts of North and Central America. We can only bloom three
species: Eu. milii var. splendens (Bojer ex Hook.) Ursch & Leandri, Eu. pulcherrima Willd.ex Klotzsch,
and Eu. leuconeura Boiss. Only Eu. leuconeura Boiss sets seeds. All plants from the table (except Eu.
Obesa Hook.f.) spread by vegetative propagation.

Tropical and subtropical euphorbias include many popular and beautiful species used for winter
gardens or pot planting. We have some of these species from the introduced genus Euphorbia L. in our
collection:

Euphorbia leuconeura Boiss. - one of the most popular species. Habitat: Madagascar. A slightly
branched succulent-stem shrub with 3-4 rib stems and normally developed leaves. The leaves gradually
fall off from the trunk remaining only on the top. In our conditions, it blooms with white flowers from
May to August. It sets seeds that scatter around and germinate. Propagates by self-seeding or cuttings
(figure 1).

Eu. milii var. splendens (Bojer ex Hook.) Ursch & Leandri. Habitat: Madagascar. A wide-spreading,
highly branched shrub with bizarrely curving branches up to 1 m long. It is also called ‘indoor
blackthorn.” The stems are round, brownish-gray, covered with numerous strong and very sharp spikes up
to 2 cm long. Between the spikes, there are green oblong leaves slightly pointed at the top. In our
conditions, the blooming is constant, though more active in the warm season. The inflorescence is
umbellate, with 2-4 flowers located on a long, sticky peduncle. The flowers are small and nondescript but
surrounded by bright two-lobed bracts, painted in bright red, orange, or yellow. Propagates easily by
cuttings or division ofthe bush (figure 2).
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Euphorbia L. species introduced at the Institute of Botany and Phytointroduction in Almaty

. Fruits Propagated
No. Species Habitat Flig\(’j\g'rgg in protected in protected
ground ground
1 2 3 4 5 6
1  Euphorbia abyssinica JF.Gmel.  Africa No No Vegetatively
. Yes (May- By seeds,
2 Eu. leuconeura Boiss Madagascar August) Yes vegetatively
3 Eu. lophogona Lam. Southeast Madagascar No No Vegetatively
Eu. milii var. splendens (Bojer . : Yes (April- .
4 ex Hook.) Ursch & Leandi Endemic species of Madagascar November) No Vegetatively
5  Eu. monteiroi Hook. South Africa No No Vegetatively
6  Eu. obesa Hookf. RSA (Cape Province) No No No
7  Eu. polygona Haw. South Africa No No Vegetatively
8  Eu.pseudocactus A Berger. RSA No No Vegetatively
9  Eu. ramipressa Croizat Madagascar No No Vegetatively
10  Eu. trigona Mill. South West Africa No No Vegetatively
. . Africa, Asia, India, Madagascar, .

1 Eu. tirucalliL Arabian Peninsula No No Vegetatively
12 Eu. tithymaloides Variegata' L. Central and South America No No Vegetatively
Eu. pulcherrima Tropical Mexico and Central Yes (January, .

13 Willd.exKlotzsch America February) No Vegetatively
14 Eu. phosphorea Mart. Madagascar No No Vegetatively

Figure 2 - Eu. miln var. splendens (Boier ex Hook.)

2 N
IEfgure 1- Euphorbia leuconeura Boiss Ursch & Leandri

Euphorbia pulcherrima Willd. ex Klotzsch. Habitat: Tropical Mexico and Central America. In the
wild, it is a shrub up to 2.5-3 m high. The leaves are 10to 15 cm long, ovoid-elliptical with a pointed top,
on long reddish cuttings. Atthe ends ofthe annual sprouts, there appear complex umbellate inflorescences
with small, inconspicuous flowers surrounded by bright bracts of red, white, or yellow color. In our
conditions, it blooms without seeding. It spreads easily, by vegetative propagation only (figure 3).
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Euphorbia tirucalli L. Habitat: Tropical and subtropical areas of Africa, Asia, Arabian Peninsula,
Madagascar, and India. Succulent-stem shrub up to 4 m or atree up to 12 m tall, with smooth cylindrical
bunched branches with falling leaves. It grows along the banks of small rivers, forming groves in bright
forests at high altitudes. Propagates by cuttings (figure 4).

Figure 3 - Euphorbiapulcherrima Willd.ex Klotzsch Figure 4 - Euphorbia tirucalli L

Euphorbia obesa Hook. f. Habitat: RSA (Cape Province). It looks similar to Astrofhytum asterias
(Zucc.) Lem. However, its body is slightly elongated, and it grows slower. A dioecious succulent-stem
perennial with spherical or hemispherical non-branching leaves. The plant is gray-green, with transverse
stripes, has 8-10 very flat ribs. With age, lateral sprouts are formed at the base. It does not bloom in our
conditions but sometimes produces pups (figure 5).

Euphorbia (Pedilanthus) tithymaloides 'Variegata' L. Habitat: Central and South America. A shrub
with many branches, cylindrical stems, ovate sessile green or mottled leaves, and small flowers. It does
not bloom in our conditions but spreads easily by vegetative propagation (figure 6).

Figure 6 - Euphorbia (Pedilanthus) tithymaloides

Figure 5- Euphorbia obesa Hook Variegata' L
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Thus, the Institute of Botany and Phytointroduction continues forming the collection of Euphorbia L.
plants, which today accounts for 14 species. The plants were taxonomized based on the literature data.
The conducted introduction tests allowed selecting the proper soil substrate, illumination, humidity, and
temperature conditions. The article also describes the five most popular species of this genus. We can
recommend these plants for indoor cultivation thanks to the good decorative properties of leaves, stems,
inflorescences, as well as extensive vegetative propagation, the resistance to pests and diseases, and
ecological flexibility.

T. B. Myp3oBal, H. A. TaxibaeBa2

JBoTaHMKa XX3He (IUTOMHTPOAYKLMS MHCTUTYThI 3epTXaHachl, AnMaThl, KasaxcTaH;
~Bail atbiHgarsl Kasak ynTThIK Neaarorvkanbik yHusepcuteTy Anmartbl, KasaxcTaH

ANTMATbBI UANACBIJATbI BOTAHNKA X3HE ®UTONHTPOA4YKUWNA
VMHCTUTYTbIHOA EUPHORBIA L. T¥AbIM TYPIH XXEPC1HO1PY

AHHOTauua. «AnmMatbl KanacbliHgarbl Bxx®W-ga Euphorbia L. TykbiMaapbiHbIL, TYPRepiH eHrisy» atThl
Makanafa boTaHuKa X3He (UTOMHTPOAYKLMS MHCTUTYTBIHBIL, XabblK anaubiHga Euphorbia L. TyKbIMbl HerisiHge
KEMKbINAbIK THKIpU6E HITWXKeNepiH ycbiHaabl. Euphorbia L. TyKbiMAapbiHbIL, KOANEKUMACHI Xanracyaa, 6YriHae
14 TYpi 6ap. Euphorbia abyssinica J.F.Gmel., Eu. leuconeura Boiss, Eu. lophogona Lam., Eu. milii var. splendens
(Bojer ex Hook.) Ursch & Leandri, Eu. monteiroi Hook., Eu. obesa Hook.f., Eu. polygona Haw., Eu.pseudocactus
A.Berger., Eu. ramipressa Croizat, Eu. trigona Mill.,, Eu. tirucalli L., Eu. tithymaloides 'Variegata' L.,
Eu. pulcherrima Willd.exKlotzsch, Eu. phosphorea Mart sae6uettep Henswae 14 TYpre TaKCOHOMUASbBIK Tanjay
XYPrisgik.

Byn eammxTepaw, Tapany avmarbl - Magarackap, ConTYCTik-LUbiFbic, OpTanbik x3He Owycnk Adpuka,
TPONUKa/IbIK >k3He cybTponukansik ConTYCTiK >kaHe OpTanblk Amvepuka. 3epTTey HaTwkecwge 6Genrini 6ip
TYpnepgiy, >xeke famy epekLuenikTepi aHbikTangbl. Mbicanbl, Euphorbia L. eamgxTepLuwy, Keinbip TYpi 60iibiHLWA
eaMIXTep Xakcbl rYngeHyi YWiH Hemece KbIC Me3rifiHie ecimfik eckiHi (OTPOCTOK) XaKcbl KabinTacybl YLLUiH
TemnepaTypaHbl Xorapbliatbin, GipHeLUe aii 60iibl KeneLKeney KaXeTiH aHbIKTaablK.

CoHbIMeH KaTap, 6i3gil, MUKpPOKIMMAT argalibiHga OapnblK ecimgikTep rYngen, >kemic Gepmeiigy ArHm
6ap/iblK OHTOFEHETUKA/IbIK XX3HE [aMy Ke3eudepLleH eTmelTiHgiri 6enrini 6onabl. ByraH koca, 3UsHKeCTep MeH
aypyra Tesimgi.

Xanbipak, cabak, rynworbipgbil, aca C3HALIMN, BeretatmBTi Keberogil >korapbl feurelii, 3UAHKECTep MeH
aypynapra TesimginiK, 3KONOruAbIK NNacTUKaNblK CbiHAbI KacueTTep ecCiMAIKTepAi XabblK >xepde eapy YLUiH
nepcnekTuBTI 60MbIN caHanagpbl.

TYViiH ce3gep: ayhop6us, CyKKyNeHT, MHTPOAYKLMA (KepCiHAipy), XabblK rPyHT, (DUTOAN3AIAH.

T. B. Myp3oBal, H. A. TaxibaeBa2

WMHCTUTYT 60TaHWKM 1 UTOUHTPOAYKUMK, AnMaTbl, KasaxcTaH;
ZKazaxCKuWil HaLMoHaNbHbI Nefarornyecknii yHMBepcuTeT umeHn Abas, Anvatbl, KasaxcTtaH.

NMHTPOAYKUWNA BNAOB POOA EUPHORBIA L. BUBN® I AIMATbI

AHHoTauma. B ctatbe «MHTpoayKuus BuaoB poga Euphorbia L. B UBU® 1. Anmartbi» NpUBOAATCA pe3ynbTa-
Tbl MHOFO/IETHETO MHTPOLYKLUMOHHOFO OnbiTa ¢ pofom Euphorbia L. B 3aKkpbITOM rpyHTe VHCTUTYTa 60TaHWKM 1
(OPUTOMHTPOLY KLU,

MpogomkaeTcs cbop Konnekumm poga Euphorbia L., KoTopas Ha CErogHAWHUIA AeHb HacuuTbIBaeT 14 BUAOB.
Hamn 6bin npoBefeH TaKCOHOMWYECKWMIA aHa/iM3 Ha OCHOBE JIATEPATYPHbIX [faHHbIX 14 BUAOB, KOTOpblE
npeAcTaB/eHbl B Halleld Konnekumu. Euphorbia abyssinica J.F.Gmel., Eu. leuconeura Boiss, Eu. lophogona Lam.,
Eu. milii var. splendens (Bojer ex Hook.) Ursch & Leandri, Eu. monteiroi Hook., Eu. obesa Hook.f., Eu. polygona
Haw., Eu.pseudocactus A.Berger., Eu. ramipressa Croizat, Eu. trigona Mill., Eu. tirucalli L., Eu. tithymaloides
'Variegata' L., Eu. pulcherrima Willd.exKlotzsch, Eu. phosphorea Mart.

Apean pacnpocTpaHeHusi pacteHuss Magarackap, Ceepo-BocTouHold, LleHTpanbHOil 1 HOxHoA Adpuke,
Tponumueckoit n cy6Tponuueckoii CeBepHoil u LleHTpanbHoii Amepuke. B pesynbTaTe uccnefoBaHust 6biim
BblIB/IEHbl OCOGEHHOCTU WHAMBUAYAIbHOMO Pa3BUTUS HEKOTOPbIX BUAOB. Harpumep, Mbl BbICHUAW, 4TO ANA
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HEKOTOpbLIX B1AOB Euphorbia L. pacTeHUs Heo6XO4MMO MPUTEHATb HA HECKO/IbKO MECALEB A/t TOro, YT0Obl OHW
AydLLe UBeN UK B 3MMHEE BPeMs NOBbILLATL TeMMepaTypy COAepXaHus /i TOro, 4Tobbl pacTeHVe 06pa3oBbIBai0
Nyullle JETOK.

B ycnoBusx Hawero MWMKPOKIMMaTa He BCe paCTeHUs LUBETYT M MIOJOHOCAT, T.e. He MNPOXOAAT BCe
OHTOreHeTUYeCKMe NEPUOAbI 1 3Tarbl Pa3BUTUSA. Y CTOWUMBLI K BPEAUTENSAIM U HONE3HSAM.

Takne 0COBEHHOCTM, KaK BbICOKas [EKOPaTMBHOCTb /INCTLEB, CTe6NS, COLBETWIA, a TakKe BbICOKUA NPOLEHT
BEreTaTUBHOIO PAa3MHOXEHWS, YCTONYMBOCTb K BPEAMTENSAM 1 BO/E3HAM, 3KOOMMYeCKas NiacTMYHOCTb AeNatoT 3Tu
pacTeHMs NepcneKTUBHLIMK /151 BbIpaLLMBaHMA B 3aKPbITOM FPYHTE.

Kntouesble cnoBa: 3yopbus, CYKKYIeHT, UHTPOAYKLNS, 3aKPbITbIA FPYHT, (IUTOAN3AIH.

Information about authors:

Murzova T.V., laboratory head, Institute of Botany and Phyto-production, Almaty, Kazakhstan;
tmurzova@list.ru;

Tazhibaeyava N.A., PhD, Abai Kazakh National Pedagogical University, Almaty, Kazakhstan;
nursulutazhibaeva@mail.ru; https://orcid.org/0000-0002-6497-2410

REFERENCES

[1] Vasilieva .M., Udalova R.A. Succulents and other xerophytes in the greenhouses of the Botanical Garden of the
V. L. Komarov Botanical Institute. St. Petersburg. Rostok, 2007. 415 p.

[2] «Succulent plants in the collection of the Institute of Botany and Phytointroduction in Almaty.» Tazhibaeva N.A.,
Murzova T.V., Audarbaeva D.K., Zhatkanbaeva A.R. IzvestiyaNAN RK. N 4 (334). P. 58-61.

[3] Sajeva Maurizio, Costanzo Mariangela. Succulents 1the illustrated dictionary. Paperback first published in the UK 1995
by Cassell plc, Wellington House 125 Strand, and London WC2R OBB.

[4] Sajeva Maurizio, Costanzo Mariangela. Succulents 2the new illustrated dictionary.Oregon Printed and bound in Italy
Tipografia ABC, 2000. 225 p.

[5] IUCNRed List of Threatened Species Version 2012.2 www.iucnredlist.org

67


mailto:tmurzova@list.ru
mailto:nursulutazhibaeva@mail.ru
https://orcid.org/0000-0002-6497-2410
http://www.iucnredlist.org/

