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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 Matrt.

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.

Key words: Euphorbia, succulent, introduction, closed ground, phytodesign.

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 Fuphorbia 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 of this 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 of the bush (figure 2).
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Euphorbia L. species introduced at the Institute of Botany and Phytointroduction in Almaty

. . Flowering . Fruits P ropagated
No. Species Habitat indoors in protected in protected
ground ground

1 2 3 4 5 6
1 | Euphorbia abyssinica J.F.Gmel. | Africa No No Vegetatively
2 | Eu. leuconeura Boiss Madagascar Yzig::[sg] ) Yes VeB;:tS;?\(}:iy
3 | Eu. lophogona Lam. Southeast Madagascar No No Vegetatively
4 S:Hr:l)léﬁ; g}ssgllegdf::;i?j " | Endemic species of Madagascar ;giéﬁigg No Vegetatively
5 | Eu. monteiroi Hook. South Africa No No Vegetatively

6 | Eu. obesa Hook.f. 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
11 | Eu. tirucalli L. :f:bcg’npi)s;i’iirsfli:’ Madagascar, No No Vegetatively
12 | Eu. tithymaloides “Variegata' L. | Central and South America No No Vegetatively
s | B, e sk Gl [ NG | o | Vel
14 | Eu. phosphorea Mart. Madagascar No No Vegetatively

Figure 2 — Eu. milii var. splendens (Bojer ex Hook.)

Figure 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 10 to 15 cm long, ovoid-elliptical with a pointed top,
on long reddish cuttings. At the ends of the 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).

— (4 ——
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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 a tree 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 — Euphorbia pulcherrima Willd.ex Klotzsch

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 5 — Euphorbia obesa Hook Figure 6 — Euphorbia (Pedilanthus) tithymaloides

‘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. Myp3osa', H. A. Toxi6aesa

'BoTanuKa xoHe (UTOMHTPOLYKLUS MHCTUTYThI 3epTXaHachl, AnMarel, Kazakcras;
*AGait atpiHaarsl Kasak yITTHIK Me1aroruKaibik yHHBepCHTeTi, AnMathl, Kasakcran

AJIMATBI KAJTACBIJATBI BOTAHUKA )KOHE ®UTOUHTPOAYKIUA
HUHCTUTYTBIHJA EUPHORBIA L. TYKBIM TYPIH )KEPCIHAIPY

AnHoTanusi. «Anmatel KanaceiHiarbl bx®U-na Euphorbia L. TyKbIMA@pbIHBIH TYpJIEpiH €HTI3y» arThl
Makanaga boranuka >koHe (PUTOMHTPOAYKIINS MHCTUTYTHIHBIH JKaOBIK amaHeiHAa Euphorbia L. TyKbIMBI HeETi3iHAE
KOIDKBUIIBIK TKIpUOe HOTHIKENEpiH yCcblHAAbl. Euphorbia L. TYKbIMIApBIHBIH KOJUICKLIMSICH JKanracyna, OyriHze
14 typi 0ap. Euphorbia abyssinica J.F.Gmel., Eu. leuconeura Boiss, Eu. lophogona Lam., Eu. milii var. splendens
(Bojer ex Hook.) Ursch & Leandri, Eu. monteiroi Hook., Fu. 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 onebuerrep Herisinne 14 Typre TaKCOHOMHSIIBIK Tajjgay
JKYPTi3aiK.

Byn ecimaikrepain Tapamy aiimarel — Magarackap, Conrycrik-Leireic, OpTansik xoHe OHTYCTIK Adpuka,
TPOMUKANBIK JKoHEe cyOTpommkanslk ContycTik sxoHe Opranblk AMepuka. 3epTTey HoTIKeciHae Oenrimi Oip
TYPJAEPHAiH XKEeKe IaMy epeKIIeNiKTepi aHbIKTanabl. Meicansl, Euphorbia L. eciMaikTepiHiH Ke#Oip Typi OOHBIHIIA
OCIMJIIKTEp JKaKChl TYJJICHYl YIIiH HeMece KbIC Me3TUliHIe OCIMIK OCKiHI (OTPOCTOK) JKaKChl KaJbINTACybl YIIIH
TeMIepaTypaHbl KOFAPBUIATHII, OipHeIIe aii 00WbI KeJIeHKEIeY KaKeTIH aHBIKTAIbIK.

ConblMeH Karap, Oi3[iH MUKpPOKJIMMAT >KarjaiblHIa OapiblK OCIMIIKTEep TYJIel, jKeMic OepMmeiai, sSFHU
0apIbIK OHTOTCHETHKAJIBIK JKOHE JaMy Ke3eHJACPIHEeH eTHeWTiHairi Oenrim Oonmel. ByFaH Koca, 3USHKECTEp MCH
aypy¥a Te3imi.

JKambipak, cabak, TYJILIIOFBIPABIH aca COHALIIr, BETeTaTHBTI KOOEIOIIH JKOFaphl AEHTreil, 3UsSHKeCTep MeH
aypyJiapra Te3IMIUTIK, SKOJIOTHSIIBIK IUIACTHKANBIK CBHIHABI KacHeTTep OCIMIIKTepai >kaObIK jkepie ecipy YIIiH
MIepPCIIEKTUBTI OOJIBIT CaHATAbI.

Tyiiin ce3aep: sypopOus, CyKKyIeHT, HHTPOAYKIUS (KEepCiHIipy), KaOBIK TPyHT, (PUTOAN3ANH.

T. B. Mypsona', H. A. Toxi6aeBa’

1I/IHCTI/ITyT 6oTaHMKH 1 QUTOMHTPOAYKIUH, AnMaTsl, Kazaxcran;
?Ka3axckuii HALMOHANBHBIN Mearornueckuii yaupepeuter nvenn Abas, Anvatsl, Kasaxcras.

HNHTPOAYKIMSA BUJTOB POJA EUPHORBIA L. BUBU® I'. AIMATBI

Annotanus. B crartee «HTpORyKUIns BunoB pona Euphorbia L. B Ubn® r. Anmartepy npuBonsiTes pesylibTa-
Thl MHOTOJICTHETO MHTPOJIYKIIMOHHOTO OmbITa ¢ poaoM Euphorbia L. B 3akpbiToM TpyHTe MHCTUTYTa OOTAaHUKH H
(UTOUHTPOIYKINH.

IIponomxkaercs cObop komekuu poaa Euphorbia L., koTopas Ha CETOIHSIITHUNA I€Hb HACUUTHIBAaET 14 BHIOB.
Hamm Obuml mpoBeaeH TaKCOHOMHYECKHH aHalIW3 Ha OCHOBE JIMUTEPATypHBIX MAaHHBIX 14 BHAOB, KOTOpHIE
Npe/CTaBieHbl B Halleil koiuekuuu. Euphorbia abyssinica J.F.Gmel., Eu. leuconeura Boiss, Eu. lophogona Lam.,
Eu. milii var. splendens (Bojer ex Hook.) Ursch & Leandri, Fu. 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 pacnpoctpaneHusi pacteHus Manarackap, CeBepo-Bocrounoii, IlentpansHoit u HOxHoit Adpuke,
Tporuueckoir u cyorponmueckoir CeepHoit u lleHTpambHON Amepuke. B pesyipraTte WMcciaemoBaHds OBLIH
BBISBJIICHBI OCOOCHHOCTH WHIWBHUIYaJbHOTO PAa3BUTUS HEKOTOPHIX BUAOB. Hampumep, MBI BBISCHIIH, YTO JUIS
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HEKOTOPBIX BUIOB Euphorbia L. pacTeHns: HEOOXOIUMO NPUTEHATh HA HECKOJIBKO MECSLEB Ul TOTO, YTOOBI OHU
JydIle [BEJIM WM B 3MMHEE BPEeMsl IIOBBIIATE TEMIIEPATypy COIEpPIKaHUs Ul TOTO, YTOOBI pacTeHHe 00pa30BEIBAIIO
JydIIe JEeTOK.

B ycnoBusx Hallero MHKpPOKJIMMAaTa He BCE PACTEHMS LBETYT M IUIOJOHOCAT, T.e. HE IPOXOIAT BCe
OHTOTCHETHYECKHE MIEPHOJIBI U STAIIBI PA3BUTHS. Y CTOHUYMBEI K BPEAUTEISAM U OOJIE3HSM.

Takue 0coOEHHOCTH, KaK BBICOKAs AEKOPATHBHOCTH JINCThEB, CTEOJIS, COLBETHH, a TaKKe BBICOKUH IPOLEHT
BEreTaTUBHOTO Pa3MHOXEHUS, yCTOHYMBOCTD K BPEIMTEISIM U OO0JIE3HSIM, SKOJIOTHYECKas! IJIACTHYHOCT JICNAI0T STH
pacTCHU NCPCHEKTUBHBIMU IJIA BbIpalllUBAHWA B 3aKPBITOM I'PYHTE.

KuaroueBbie ciioBa: 5yhopOusi, CyKKyJIEHT, MHTPOIYKIHSL, 3aKPBITHIN TPYHT, (PUTOIU3AMH.
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