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The present study with Taraxacum kok-saghyz was taken up to exam-
ine the possibility of establishing in vitro root culture. It were shown that
a root development and direct shoot formation (without callus) could be
obtained from isolated root culture of Taraxacum kok-saghyz using a basal
Knop, White and Murashige and Skoog media without any growth regula-
tor. All the media contained 2% (w/v) sucrose. Knop medium supported
maximum root elongation among tested media. MS medium was optimal
for direct shoot induction from isolated root culture. Sucrose concentration
also affected the elongation of root in vitro. 2% sucrose showed the best
root elongation among tested sucrose concentration. Only small differ-
ences were found in shoot formation rate between the explants with root
apex and those without root apex any type of root explant may potentially
have the ability to induce shoots.

Key words: Taraxacum kok-saghyz, in vitro culture of roots, root ex-
plants.

ByA FbiAbIMM 3epTTeyAiH 6acTbl MakcaTbl Taraxacum kok-saghyz-ApbiH,
OK|lLIayAQHFaH TaMblpPAAPbIHbIH iN Vitro »KaraanbiHAQ ©6CY MYMKIHAIKTEPIH
3epTTey 6oAbin Tabblrasbl. KepceTiareHaen, okliayAaHFaH TamblpAaH
OPKEHHIH, TikeAeln MHAYKLMSChI MEH TaMbIPAbIH, AAMYbIH, Herisri Kopek-
Tik opTanapabl KHon, Yawnt xeHe Mypacure xoaHe Ckyrtbl (MC) ewwbip
eCy PeryAsTopchbi3 naAaAaHbim, aayra 60Aasbl. bapAbik KopekTik opTa-
AQpPAbIH Kypambl 2% caxapo3asaH TypAbl. KHom KopekTik opTacbl 6acka
KOPEKTiK OpTAaAapAbIH, ilLIIHAE TaMbIPAbIH MAaKCMMaAA Y3bIHAbIKKA ©CYiH
KamTamachbi3 eTTi. MC KOpeKTiK opTacbl OKLLIAyAQHFaH TaMbIpAApPAQH Tike-
A€M epKeHHIH ecyiHe KoAaAbl 60AAbl. Caxapo3aHblH KOHLEHTPALMSCbIAA
TaMbIPAAPAbIH N Vitro >KaFAarblHAQ Y3bIHABIKKA ©CYyiHe acep eTTi. AHbIK-
TaAFaHaan, 2% caxaposa eH KOAalAbl KOHLEHTpaums GOAbIM TaObIAAbI.
OpKeH TY3YAiH Temri 3KCrNAaHTTapAbIH TambIp anekci 6ap Hemece >KOK,
TYPAEpi apacbiHAQ ablipMaLLIbIAbIK, KOI eMeC, OA AEreHiMi3 Tamblp 3KCr-
AQHTTapbIHbIH 8PTYPAI TUMTEPIHIH 6PKEH Ty3i noTeHumaAbl 6ap.

Ty#in ce3aep: Taraxacum kok-saghyz, TambipAapbiH in vitro xxaraanbl,
TaMbIp 3KCMAQHTTapbl.

Hacrosiee nccaepoBaHme GbIAO MPEANPUHSITO C LEAbIO M3yueHus
BO3MOXXHOCTM BBEAEHMS B KYAbTYpPY in Vitro M30AMPOBaHHbBIX KOpHeW
Taraxacum kok-saghyz. BbiAO MokasaHo, UTO pasBUTUE KOPHS U MpsiMas
MHAYKUMS nobera B KYAbTYPe U30AMPOBAHHOIO KOPHS MOXET ObITb Mo-
AydeHa C MCMoAb3oBaHueM (a30BbIx MuTaTeAbHbIX cpea KHona, Yairta u
Mypacure n Ckyra 6e3 Kakmx-AMbG0 POCTOBbIX PEryASTOpoB. Bce cpeapi
coaepykaan 2% caxapo3sbl. Cpeaa KHona nopaepykmBasa MakCMMaAbHOe
YAAMHEHME KOPHEN Cpean ucrbiTaHHbix cpep. Cpeaa MC 6Gbiaa ontu-
MaAbHOM AAS MPSAMOM MHAYKLUMU noGera m3 KyAbTYpbl M30AMPOBAHHOIO
KOpHS. KOHLEHTpaLMs caxapo3bl Tak)ke BAMSAQ Ha YAAMHEHME KOPHS in
vitro. [Noka3aHo, YTo 2% caxapo3bl SIBASETCS Ayudllert CPeAn UCTIbITaH-
HbIX KOHUeHTpaumnin. O6Hapy>KeHbl AMLLb HEGOAbLLIME PA3AMUMS B TEMIAX
opmMupoBaHmns nobera MexkAy 3KCMAAHTaMM C KOPHEBbIM arekcom 1 6e3
KOPHEBOro arekca T.e. pa3AMYHble TUMbl KOPHEBbIX 3KCMAQHTOB MOTEH-
LMAAbHO CNOCOGHbI MHAYLIMPOBAThL NMoGeru.

KaoueBble caoBa: Taraxacum — kok-saghyz, kyabTypa in vitro
M30AMPOBaHHbIX KOPHEN, KOPHEBbIE DKCMAQHTbI.
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Introduction

Taraxacum kok-saghyz Rodin (TKS). a species in the genus
Taraxacum (family Asteraceae) [1]. Taraxacum kok-saghyz is
commonly known as Russian dandelion was discovered in 1931 in
southeastern Kazakhstan, in the valleys of the Tien Shan Mountains
[2]. The root is a source of high quality latex, used in making rubber
[3].

The natural regeneration as well as conventional propagation
of this plant overcome the several factors like poor seed set, seed
germination, seed viability and root initiation [4]. In this reason
development of root culture is an alternative method for clonal
propagation and germplasm conservation.

One of the pioneering events in the development of tissue
culture techniques for dandelion was the successful establishment of
actively growing clones of Taraxacum officinale roots reported by
B.G. Bowes in 1970 [5]. In this research, only callus development
from the secondary thickened root occur. Subsequently, a number of
successful research on the culture of isolated root for some species
of Taraxacum. Shoots have been successfully initiated in vitro from
callus from root cuttings of 7. officinale [6, 7]. Shoot regeneration
in both callus and direct from root cuttings were achieved for 7.
officinale, T. platycarpum, T. mongolicum [6, 8, 9].

Modern methods for culturing excised root tips of Taraxacum
are basically the same as those described by Bowes. Most methods
involve the germination of seed aseptically, removal of the radical
upon emergence, and transfer to liquid medium. Once root growth
begins and becomes active, the terminal 10 mm of the root and root
laterals can be excised and placed on fresh medium.

The present study with Taraxacum kok-saghyz was taken up to
examine the possibility of establishing in vitro root culture.

Material and methods

The mature achenes of TKS were collected from experimental
plot in 2014 at Institute of Plant Biology and Biotechnology
(Almaty, Kazakhstan). Achenes were previously exempt from the
pappus. The seeds were treated for 3 min in 20% (v/v) ethanol and
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rinsed with distilled water for Smin. After rinsing
with distilled water seeds were surface-sterilized by
immersion in a solution of 20% (w/v) commercial
«Belizna» bleach for 3 min.

Sterilized seeds were then planted aseptically
in sterile Petri dishes (40 seeds per dish) containing
moistened filter paper and kept in dark at 25+1°C.

Apical segments of primary roots (without
laterals) from 6 day old seedlings were excised
under the aseptic conditions. Segments 10 mm long
were placed in 150 ml conical flaks (five per flak
and four flaks per treatment) with 20 ml of growth
regulators free liquid Knop, White and Murashige
and Skoog basal media. All the media contained 2%
(w/v) sucrose except for the experiment in which the
effect of sucrose concentration (0, 0.5, 1.0, 2.0, 3.0
and 5.0%) was tested using Knop medium. Flaks
were kept in darkness (wrapped with writing paper)
on a shaker at 100 rpm. under the same conditions
as above.

After 6 weeks of culture of root segments in
Knop medium, elongated root cultures were cut into
10 mm pieces and laid in MS medium containing
2% sucrose. They were separated into two groups.
First was the segment with root apex and second
was without root apex. Twelve root minicuttings
were cultured for each group of explants. They were
maintained at 25+1°C in darkness (wrapped with
writing paper) on a shaker at 100 rpm.

Results and Discussion

Elongation of root cultures with root apex
differed among basal media tested (Tab. 1). Knop
medium yielded the best root elongation and the
White medium yielded the lowest. There were no
lateral roots in any cultures. However, most root
segments turn brown after 4 weeks of culture.

Table 1 — Influence of basal media on elongation of excised root
culture of kok-saghyz"

. Mean root length (mm)
Medium
2 week culture 4 week culture
Knop 15+0.25 60+0.69
White 8+0.25 374+0.25
MS 0+0.00 0+0.00

“Each medium contained 2% sucrose.

Sucrose

concentration

also

affected the

elongation of root (Fig. 1). The effect of sucrose
concentration was tested on Knop medium. Initial

length of explants was 1 cm. Root length was
recorded after 2 weeks of culture. As shown in table
2, 1-3% sucrose resulted in better root elongation
with maximum root length at 2%, whereas 0.5 and
5% resulted in less elongation.

Table 2 — Effect of sucrose concentration on elongation of
excised root culture of kok-saghyz

Sucrose concentration (%) Mean root length (mm)
0 0+0.00
0.5 2+0.17
1.0 5+0.37
2.0 9+0.38
3.0 7+0.33
5.0 4+0.28

Root cuttings obtained from the root segments
without apex showed the response as those obtained
from root segments with apex after 2 weeks of
culture.

¢

Figure 1 — Excised root elongation
on Knop medium with 2% sucrose

Shoots were directly obtained from root culture-
derived segments without apex after 6 weeks of
culture (Fig. 2), whereas those from root segments
with apex took a little longer. The root segments
without root apex resulted in a slightly higher shoot
induction rate than those with apex. On root cultures
without apex, shoot induction rate was 41% (5 out
12), whereas 33.3 (4 out of 12) on those with apex.

The protocols of in vitro shoot induction from
root explants has previously reported in some
Taraxacum species [6, 8]. In present study, we
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succeeded in the establishment of fast growing root
cultures, shoots induction of Taraxacum kok-saghy:z.

For the elongation of roots in excised root
cultures, Knop medium containing 2% of sucrose
was the most appropriate among tested media.

Figure 2 — Direct shoot induction from isolated root culture
of Taraxacum kok-saghyz on MS basal medium without
growth regulators

Presence of sucrose in the nutrient medium can
perform regulatory functions [6, 7]. In this study,
lower concentration (1-3%) of sucrose promoted

root elongation, whereas higher concentration (5%)
was rather inhibitory to root elongation. 2% sucrose
showed the best root elongation among tested
sucrose concentration.

As only small differences were found in shoot
formation rate between the explants with root apex
and those without root apex any type of root explant
may potentially have the ability to induce shoots.

In this preliminary work we have shown that
a root development and direct shoot formation
(without callus) could be obtained from isolated
root culture of Taraxacum kok-saghyz using a basal
media without any growth regulator. Of the three
media tested, Knop medium was the optimal for
isolated root growth and MS medium was optimal
for direct shoot induction from isolated root culture.

Acknowledgment

This publication is produced as a part of
«Obtaining High Productivity Forms of Taraxacum
kok-saghyz Rodin. — Domestic Producer of
Rubber» subproject, funded by Technology
Commercialization Project, supported by the
World Bank and the Government of the Republic
of Kazakhstan. Statements contained herein do not
necessarily reflect the official views of the World
Bank and the Government of the Republic of
Kazakhstan.

References

1 Orazova A. O. Dandelions in Kazakhstan and Central Asia. — Alma-Ata, Nauka. — 1975. — 180 p.

2 Mynbaev K. Kok saghyz: Biological features and the development of new methods of selection. — Almaty, 1946. — 148 p.

3 Kirschner J., Stepanek J.S., Cerny T., Heer P.D., Dijk P.J. Available ex situ germplasm of the potential rubber crop Taraxa-
cum kok-saghyz belongs to a poor rubber producer, T. brevicorniculatum (Compositae—Crepidinae) // Genet. Resour. Crop Evol.

—2012. - DOLI:

4 Mukhambetzhanov S., Uteulin K., Rakhimbaev 1. Recovering Taraxacum kok-saghyz Rodin. via seed and callus culture //
Int. J. of Biological, Veterinary, Agricultural and Food Engineering. — 2014. — V.8. — N4. — P.25-27.
5 Bowes B.G. Preliminary observations on organogenesis in Taraxacum officinale tissue cultures // Protoplasma. — 1970. —

V.71. - P.197-202.

6 Booth A., Satchuthananthavale R. Regeneration in root cuttings in Taraxacum officinale II. Effects of exogenous hormones
on root segments and root callus cultures // New Phytologist. — 1974. V.73. — N3. — P.453-460.

7 Ermayanti T.M., Martin A.F. In vitro growth response of Taraxacum officinale Weber ex F.H. Wigg regenerated from dif-
ferent type of explants // Annales Bogorienses —2011. — V.15. = N1. - P.7-13.

8 Lee M.H., Yoon E.S., Jung S.J., Bae K.H., Seo J.W., Choi Y.E. Plant regeneration and effect of auxin and cytokinin on
adventitious shoot formation from seedling explant of Taraxacum platycarpum // Korean J. Plant Biotechnology. — 2002. — V.29. —

N2.-P.111-115.

9 Gou X., Kim J.H., Hong S.K. Direct Multiple Shooting Induction of Taraxacum // Korean J. Plant Res. — 2009. — V.22, —

N6. — P.522-527.

ISSN 1563-0218

KazNU Bulletin. Biology series. Ne3 (65). 2015 367



