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Table 1. Effect of different combinations of BA and NAA on fresh weight, daily growth rate and callus induction
of runner tip of Gotu kola.

BA 1 NAAI 5 5 o wlygy ab,y &5 e
(mgL™) (mgL™) Fresh weight (g) Daily growth rate Callus induction
(g/day) )
anls 0 0.91gt 0.02f 16e
0.25 2.35d 0.07d 30.44d
0.5 2.86¢ 0.09¢ 55.¢c
1 1.88f 0.05e 33d
0 2.7¢ 0.08d 44.29¢
0.25 2.48d 0.07d 37.66¢cd
1 0.5 1.74¢ 0.05¢ 30.11cd
1 2.75¢ 0.08d 47c
0 2.68¢ 0.08d 55.33¢
0.25 2.69¢ 0.08d 52.66¢
2 0.5 2.59d 0.08d 44.33cd
1 2.48d 0.07d 38.33cd
0 3.22b 0.10b 55¢
0.25 2.50d 0.08d 39.44cd
3 0.5 2.62d 0.08d 44.33cd
3.17b 0.10b 66.77b
0 3.35b 0.10b 66b
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0.25 3.03b 0.09¢ 66.66b
4 0.5 3.36b 0.10b 74.55b
1 4.26a 0.13a 83.33a

0 3.27b 0.10b 69b
0.25 2.10e 0.06¢ 38.11cd

5 0.5 2.54d 0.08d 33d
1 1.78¢ 0.05e 27.44d

T In each column, different letters indicate significant differences in 5% level of probability using LSD test.
b oo LSD 5031 5l aolissl b 70 Jlais! alans 10 o sire SN oazmo ylis aline e lod meiygins j2 0 T

Fig. 1. Callus induction from runner tip explant of C. asiatica. A, Callus induction on medium containing BA
(4.0 mgL") and NAA (1.0 mgL"). B, Callus induction using NAA ((1.0 mgL-"). C, Callus induction on
MS medium free of plant growth regulator (control). D, Callus induction using BA (3.0 mgL™).
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Table 2. Effect of different levels of BA in combination with NAA on percentage of shoot proliferation, number
of shoot, number of petiole and length of regenerated shoots on runner tip calli of C. asiatica.

(Dostlyo sl olesls los S peos o (e o5l oyl Jobo
BA . NAAI Shoot proliferation Number of shoot Number of Length of shoot (cm)
(mgL™)  (mgL™) (%) petiole
1 0.1 33.33ct 2.33b 2.66¢ 1.10b
2 0.1 38.88b 3.86¢ 4.33b 0.89¢
3 0.1 74.99a 7.66a 6.86a 1.56a
4 0.1 35.99b 3.33¢ 2.77¢ 0.77¢
5 0.1 27.77d 2.66¢ 2.83c 0.5d

TIn each column, the different letters indicate significant differences in 5% level of probability using LSD test.
b oo LSD 5031 5l oolizasl b 70 Jlais] alans 10 lo sixe B ooz ylis asline pé slocd > g o 30 T

Fig.2. Regeneration of shoots from calli of runner tip explants of C. asiatica. A; Callus induction from runner tip
explants (on MS media with 4 mgL' BA + 1 mgL-! NAA). B, Indirect regeneration of shoots from runner
tip calli. C; the arrow indicates the petiole of the produced shoots. D; the arrow indicates the produced
shoot.
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Table 3. Effect of different IBA concentrations on rooting, root number, root length and survival percentage of
plantlets regenerated from calli of runner tip of C. asiatica.

Dslyass, Ay Hleds (o giils) ady y Jobo (1) bazxals Sleoss;

IBA r Rooting (%) Root number  Root length Plantlets survival (%)
(mgL™) (cm)

0 13.88%% 1.66¢ 24 7.10¢

0.5 49.66° 6.33° 6.63° 45.33b

1 84.66* 15° 8.33° 74.992

1.5 55.b 5.66° 5¢ 43.66°

2 33.66° 3¢ 4.73¢ 26.66°

2.5 19.66¢ 2¢d 34 17.33¢

FIn each column, the different letters indicate significant differences in 5% level of probability using LSD test.
b e LSD yg05l 5l ool b 70 Jlozor| el j0 jlo sine M| ooims lid anlie i slocd > g 2 0 T
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Fig.3. A, Proliferated shoots ready to receive rooting treatment. B and C, In vitro rooted plantlets. D: In vitro
rooted plantlets ready for acclimatization. E, Acclimatization stage. F: plants in greenhouse.

Lylys 0 oads loaiy; slaxals € 4B . ‘5»|)4.......3‘) Slewd 8l o oole! ‘cg.\..ibd‘)ﬂ)i slo bzl A Y IS
S5l a0 B o5l 85l (ol oolel g (glaiads (9,0 Lol ys oo loais ;) slaamals D . gladaiyg,o
FHES(y B OLQL.f F

35 0 b3S ged @231 52eS Collad Sl BA i oaiiS ot sy 0 a5 4y laie gliaty slp (Ssese Jolas
o9 eS8l s (en 4 BA jpa> )0 lady jow S5 o0 S5 40 OVA) uledon 6 0%ty Judg )5 55
YABA) ol S plasl adgh s 55 1 a5 a0 (L1 (50,98 oloul el yol ()l g 050 so (5,0 ST Linl38l ccls
S o ad Jlee Glsie 4y Jgene job 4 5 05 g0 i) L5 10 oS s ; 0aiiS e lgie 4y dmsl S alunl (V) 05
odd CudS o oy oy el ol 4 ST Sl eslasul o aed 4y Cusl Sae (YY) 05, o0 )5 @ lalS cal
b
Sl ool a8y 5 4y ST o8 e b S5 50 b oled @ S enle (itaol aliik ly el e o
Fomb cble )5 ST plaie 4 NAA ol jos 40 VL glaclale )0 (S gulo Glse BA Il gy )5 ol L s
GNAA ) 0 6,5 o oV oo & BA 0 ;0 005 Lo ¥ cdale (o o)lusls Jlad g o yo o e a5 ol ool
IV olyen 4w BA id 06,8 Lo Ve U Lo 5l o lusls jled g olie,lusls asps pole iagh o VN U
JoNAA 52 35 05 oo 1) oo & BA 5l 19 05 oo DY a5l s 5 8l i3l NAA 2 5o 0,5 s
whiolslis ool plas a5 (YY) Kumar isghy sbeass b pols iagh glasas o,8 by ctels clls o lusls
Srdoms aib cad gued il oo iali8l 50 olio bty a9 NAA G BA cos il L oliss Ol Sy sloasy

Abscisic acid -Y Lypoxgenase-\

Y\#


https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.3.6.4
http://journal-irshs.ir/article-1-383-fa.html

[ Downloaded from journal-irshs.ir on 2025-09-16 ]

[ DOR: 20.1001.1.16807154.1399.21.3.6.4 ]

(_-;’Lur":)/’aéf(ﬁ.’bjbfz'

slay 5l Slie,lsls slp lanl a o)l Slgsea (V) o), g Das iagh clbass bl juagh 5l edel cuvs 4
oy aS ol i o] iegh azs 68,5 eolitwl NAA ofjep 4 BA dilisee slackile 5l placoo! a8le S
NAA o 0 05 oo o/ olpon 4 BA o 068 Lo F U Lo jlo)lusls Job g o,luzli jlod ¢ oo, lusli
O lulis (53501 W BA SIS .cdl galS b She opl ole BA od 06 S Lo VO Lo 5Ll icdl yol5al
Ul Lo 1y g oy sbronisS edas 53500 51 Lol 1509,0 layge 00 col gl oLS cdl LUl Jdo 4 el
Cmss « S g, S5 5 oyt Hles 50 (V) il olS cél J3bs 1o 5T5 asile 15009,0 slacyge e ol sl BA
@B TRy (pban (e 37y 4 azg b aS ab JS,p sleany LS5 celb O 4 F) ST 4 S gl VL
Jleds ol celb BA (oYU slacdale a5 wis )57 Lo (V) oK g Saez ) cpl ;o .cdl jiolidl o)l Jsb aile
ol Job g oyluli Jlad (iol38l (i Gla iagh 10 uized Sgb e bl ad oligS § Hlals o o lusls
0,95 (sl 3 L 9 0 05938 oS o lusls Job g Lot pBA clale (iol381 L ol a5 g,9b 4y cldly sauSgeSw cdl>
S5 oy uals

Pl ke V5o pliads ) ao o in i 509 o e lalS oljads ) pIBA iz slagh Sl oliads ) al> e 50
oSan 3 Das (cloemis LIBA L5 50 0,5 Lo ) Jlass 15 Slasa 5 aljie ) 2oy oStz (538, Yl sl ooy IBA
N “s,u@q 0,8 sleaiy 3l oliady; d> e 0 (YO) o], an g Tiwari 5 (8) o, Ko g 390 js (5,238 091 gawad (V)
o ey Job g sled (n a5 Ws )8 (5155 Sleosss g (aliada; lp et Gaie Ol @ LIBA ) 565 e
S0 F Y o8 o, 5 e e sboles oljady; Ao e o (VY) Kumar  oiwgh 0 0g jles (pl 4 bgsse
g ADID o 5 ) oljade, duoy i i) 0 e 5 e ) g o0 lacdale [0 T(2,4,5-T) sl Sl (oS 9idg IS
Aoy eSS a5 o clls |y (e gobe Y g MY oo 5 ) aly, Job 9 (AN g AY o 5 ) ady, Jleds «(AYTY
Sleodsy oy i NAA ) 0 05 Lo o/ ol e 4 BA ;) 30 0,5 Lo VIO Jless tolojl ol jo 0l plas |y Sleens;
by ol o 4y )

Job ¥ Jguzr ool (V) 0l oo 6 O] ok a5l 5 wigdie (liti) (35Sl &1 i iy oS
oS ke Vo adale vy o Hhat 4 Lol ey 5o el ialS 4y 9, IBA o 065 Lo YO U VO cdale o 5L ady
Shacaly gaidy g i ady) lad a5 SLS § led (6T gl ain, ol 5l a5 sl 0098 YL (gu> 4 IBA J o
392 18,95 5 VL (Sleows; (2Ll

S 5 Ao

@liai o Gl Gl Shg 59) Wb SleoaiS welats S g Clale (oS 5 oS Bl s pal gk sleass
aeys aiile 2l33l g lii hlize sla(Shig &5 ol (i Gieghy cnl Geizes Cul IS 51 lizao T olS 255k
a5 laoaiSpela 5l (Solite Sl Wil oo ity 8 50 0k adgs o)LLl jled 5 oI55k wo o i S0 caljain
5 2t 2 e S INAA) sl Sl (s & Cond VL clale )5 BA) Guislhsn 0p)8 000 (LS
bl ol Sleods; g liain; g9, (s Sl ST Glgie G IBA Sl eolaiul umee cuils Sliisol o5 ksl
Sleiay S5 bl o 5 olisS (loy e 3 (Lol gy Gl 5 (T 2alS 4y e Suis; Sl eolan]

Ll ol 1) pisy Cols, sleasl g 04 )'-,,wT Coddge L_.,-.*L&*ﬁ'e%j P, Glp Giegh (pl o eads
References &l

1. Bibi, Y., M. Zia. 2011. Regeneration of Centella asiatica (L.) plants from non-embryogenic cell lines and
evaluation of antibacterial and antifungal properties of regenerated calli and plants. J. Biol. Eng. 5(1): 5-13.

2. Das, M., F. Hasan, M. Hossain and M. Rahman. 2008. Micropropagation of Centella asiatica (L.) an important
medicinal herb department of genetic engineering and Biotechnology university of Rashahi, Rashahi-6205,
Bangladesh. 19(2):51-56.

2,4 ,5-chlorophenoxy acetic acid -Y Zeatin -\

Yy


https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.3.6.4
http://journal-irshs.ir/article-1-383-fa.html

[ Downloaded from journal-irshs.ir on 2025-09-16 ]

[ DOR: 20.1001.1.16807154.1399.21.3.6.4 ]

et 5 (M (>

3. Devkota A., S. Dall’ Acqua, S. Comai, G. Innocenti and P.K. Jha. 2010. Centella asiatica (L.) urban from Nepal

Quali-quantitative analysis of samples from several sites and selection of high terpene containing populations
for cultivation. Biochem. Syst. Ecol. 38:12-22.

4. Fetrow. C.W and R. Avila. 2001. Professional’s hand book of complementary and alternative therapies. Spring

house. Pennsylvania. pp: 239-40.

5. Ghadiri Sardrood, S., S. Sara, M. mohammad hasan and N. Taher. 2020. Micropropagation Of Medicinal

Herb- Centella asiatica (L.). J. Plant Research (Iranian Journal of Biology).volume 33(1).

6. Godoy-Hernandez, G and F. Vazquez-Flota. 2006. Growth measurements estimation of cell division and cell

expansion. In: V.M. Loyola-Vargas and F. Vazquez-Flota (Ed.), Plant Cell Culture Protocols. Humana Press
Inc, Totowa, 318:51-58.

7. Grossmann, K . 2000. Mode of action of auxin herbicides a new ending to a long, drawn out story. Trends in

Ne

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

21.

22.

23.

24.
25.

26.

27.

Plant Sci. 5:506-508.
Gruenwald, B and C. 2000. Aenicke. PDR for herbal medicine. 2th edition. Medical economics Co.
montvale New Jersey. pp:729-31.

. Gupta, A., S. Verma, P. Kushwaha, S. Srivastava and R. Aks. 2014. quantitative estimation of asiatic acid,

asiaticoside and madecassoside in two accessions of Centella asiatica (L) Urban for morpho-chemotypic

variation. Indian. J. Phar Edu. 48(3): 75-79.

Jalili, A. and Z. Jamzad. 1999. Red data book of plant species of Iran. Research Institute of Forests and

Rangelands., p: 663.

Joshi, K. and P. Chaturvedi. 2013. Efficient /n vitro regeneration protocol of Centella asiatica (L). Urban:

An endemic and underutilized nutraceutical herb Molecules Afr. J. Biot. 12(33):5164-5172.

Kumar, M. 2017. Rapid /n vitro multiplication of Centella asiatica (L). Urban. Through Multiple Shoots

from Leaf explants Eur. J. Biot. 2321-9122.

Liung, K., R. Bhalerao and G. Sandberg. 2001. Sites and homeostatic control of auxin biosynthesis in

Arabidopsis during vegetative growth. Planta, 29:465-474.

Magquart, F.X., F. Chastang, A. Simeon, P. Birembaut, P. Gillery and Y. Wegrowski. 1999. Triterpenes

from Centella asiatica stimulate extracellular matrix accumulation in rat experimental wounds. Eur. J.

Derm. 9(4): 289-296.

Mercy, S., N. Sangeetha and D. Ganesh. 2012. In vitro production of adventitious roots containing

asiaticoside from leaf tissues of Centella asiatica L. In vitro Cell Devel. Biol. 48:200-207.

Modares, M., Lahuti, M., Gangali, A. and G. Asili. 2012. Studies micropropagation Salvia leriifolia using

cultured. J. Plant.Bio. 14(4): 89-100.

Piotrowska-Niczyporuk A., Bajguz A. 2014. The effect of natural and synthetic auxins on the growth,

metabolite content and antioxidant response of green alga Chlorella vulgaris (Trebouxiophycea), Plant

Growth Regul. 73:57-66.

Prasad, A., M. Singh, N.P. Yadav, A K. Mathur and A. Mathur. 2014. Molecular, chemical and Biological

stability of plants derived from artificial seeds of Centella asiatica (L.) Urban-An industrially important

medicinal herb. Ind. Crops Prod. 60:205-211.

Saez, F., P. Sanchez and A. Piqueras. 1994. Micropropagation of Thymus piperella. Plant Cell, Tiss. Organ

Cult. 39:269-272.

20. Sharma, R.K. and A.K. Wakhlu. 2003. Regeneration of Heracleum candicans wall plants from callus
cultures through organogenesis. J. Plant Biochem. Biotech. 12:71-72.

Sharp, R.E., M.E. LeNoble, M.A. Else E.T. Thorne and F. Gherardi. 2000. Endogenous ABA maintains

shoot growth in tomato independently of effects on plant water balance: evidence for an interaction with

ethylene. J. Exp. Bot. 51:1575-1584.

Skoog, F and C.O. miller. 1965. Chemical regulation of growth and organ formation in plant tissues cultured

In vitro. Harper and Row, New York,pp. 481-494.

Taghizadeh. M., A. Naghinejhad and M. Ahvazi. 2004. Determination of growth and distribution of Centella

asiatica in the Anzali lagoon. 2nd ed. International Congress on Traditional Medicine and Materia Medica.

Taiz, L. and Z. Eduardo. 2002. Plant Physiology,3rd ed.Publisher: Chapter 21 (510).

Tiwari, KN., N. Sharma, V. Tiwari and B. Singh. 2000. Micropropagation of Centella asiatica (L). a valuable

medicinal herb. Plant cell, tissue and organ culture. Afr. J. Bio. 63:179-185.

Tripthi, L and J.N. Tripathati. 2003. Role of biotechnology in mediacinal plants. Pharmac. Res. (2): 243-

253.

Verpoorte, R., V. Heiden, R. Hoge, H.C. Ten and H.G. Hoopen. 1994. Plant cell biotechnology for the

production of secondary metabolites. Pure Appl. Chem. 66(10/11):2307-2310.

YA


https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.3.6.4
http://journal-irshs.ir/article-1-383-fa.html

[ Downloaded from journal-irshs.ir on 2025-09-16 ]

[ DOR: 20.1001.1.16807154.1399.21.3.6.4 ]

Iranian Journal of Horticultural Science and Technology 21 (3): 309 - 318 (2020)
Research article

Micropropagation of Gotu Kola (Centella asiatica L.) via Runner Tip
Culture

M. Habibisilabi, Y. Hamidoghli*, A. Sahraroo!

Gotu kola (Centella asiatica L.) is one of the most valuable medicinal plants. Due to the
reduction of surface water and the limitation of dispersion, the natural populations of this plant
species are in extinction risk. The purpose of this experiment was to introduce a tissue culture
protocol for rapid micropropagation of the Gotu kola plant. For callus induction, explants were
established on Murashige and Skoog (MS) medium supplemented with different concentration
of 6-benzylamino purine (BA) at six levels (0, 1, 2, 3, 4, and 5 mgL') and a-naphthaleneacetic
acid (NAA) at four levels (0, 0.25, 0.5, and 1 mgL!). The best callogenesis was obtained with
maximum callus induction (83.33%), fresh weight (4.26 g), and daily growth rate (0.14 g/day)
by combined application of 4 mg L' BA and 1 mg L' NAA. Different concentrations of BA
(0,1,2,3,4and 5 mgL")and NAA (0.1 mg L") were used for shoot regeneration. Combination
of BA (4.0 mgL") with NAA (1.0 mgL") showed the highest shoot proliferation (74.99%),
maximum number of shoots (7.66), petiole (6.66) and the longest shoots (1.56 cm). The effects
of, IBA (0, 0.5, 1, 1.5, 2, 2.5 mgL-") were examined on adventitious root formation. MS
medium supplemented with IBA (1 mgL™") showed the best percentage of rooting (84.66%),
maximum number of roots Per plantlet (65), and the longest roots (3.33 c¢cm) along with the
highest percentage of survival (74.99%).

Keywords: Auxin, Cytokinin, Callus induction, Tissue culture, Medicinal plant.
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