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Table 1. The mediums used to produce shoots and the root
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Table 2. Analysis of variance of the percentage of shoots production from node explants in different environments
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Table 3. Comparison of the average percentage yield of direct regeneration shoots in different environments
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Figure 1. A view of the direct regeneration stages under in vitro conditions: Fig. A-Direct production of shoots from
the nodule, Fig. B- Placing shoots created in the root zone, Fig. C. Transferring plants rebuilt to the pot

S5 BAP ) 3 pS ke as s 5 NAA
» oS e csia NAA o) 5 p)S e
P Bl ol ppcwle 5 uldd Sp sldigein,
O Oeres 3l L 1) a5 see sladisein,
Slad S g 4 2 e sadigeiny lp il
PSSk m 35y oS palas clale b sbyjlos )3 iy
Jos g NAA 1) 35S e S, ol BAP 1) 55
2555 ol a5 & NAA 2 3 o5 Lo oSy cbale |
VA
2L Gl sep e g N dagh
033 BAP £.5 s ¥l 3 515 ol sax (sladil
(0) )en g 55 Ll L(¥)) 05,5 ssmlite ] ygin
@il el GpsSgiw LS 0 (S jpas a5 Ndiiee
9 B 2gde sl Sy sladioe 3y 9y 2 SR
chle L NAA ja o WS gl (V) 35 ohlSen
Sy @liphil el et b 3 1 a5 e S
Jiie dgmg b 55 Wawly cilisee cladisS g0 LIS
Lol aialy gy (2ljBlo T o5 9 (s o VU
3> L Brassica campestris 5 Brassica juncea oLS

5 s o oolitul digeiny A o 3l pols Lilejl )

@il Sl b (it A osalie D55l o) digeiss,
oSk ¥ s MS Lo ol Sialej] 55 st
Sob MS Lo 35 (adady) baoxe (o yieg 9 BAP i
@il @ el imogy )3 e NAA 2 5y 5 Lo )
My Ol il 45 X905 05 digeip) jlolS 0l
2w ek Y0 5 BAP il S ke 5 L
MS Lo o ady) Wy glime (oyidn 5 Clguw ool
IBA 12 5 oSk ) s NAA 2 s o8 o Vs>
olS S ol 3 Slee L(B) tol Casday
I otlegl o (1Y) wbie ol el gy
o cile ol ablipedli 5 atay sl S hlies (slaciand
Sl aoes cpyine &S 20,8 eolawl L1550 sl asyie po
M o MS e ablizmil b Jobs cuiS
(F) 2] Cuodey BAP Jgos,Soo W 5 5,5l Jgo koo
oS lijl & doon ) e 5 (Slo)S odlj s
cél cuis’ @,k I (Cardaria draba L) Sl
odiS palas cale b jla oS Wges Lasuie ¢ Lisby
ek o olyen & BAP ) )3 55 s s 13,


http://dx.doi.org/10.29252/jcb.12.34.54
http://jcb.sanru.ac.ir/article-1-1011-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-06-22 ]

[ DOI: 10.29252/jch.12.34.54 ]

oA oS e (gols MS cuis” laoes 4o (Capparis spinosa L.) jle cale oS 0,5 digeiss) 1 patinns (2lj5b o)y

1 oS g elgil Calizes LS 5 g lacdale 5y)l8 45U
ovde cdl cnis p olelusls Ll
aS b oL 55 ollusS o8, (Lens Medik culinaris)
2 (Y2) wib e BAP jl 5ise oljasls Lal s 2ip
5l (Melissa officinalis L) 4 so00b oLS
VL oo MS cuis b adlh Sy digely,
BAP 1) 5 pySibo ¥ 5 NAA ) 5 o5 Lo

BLd ailgr wgein) 0 |y puine (2l55k (cioo} @S
pS e V ooy MS cuiS Lame > gliaul oad cois
(V) 55,5 S BA 1 5 25 ke ) 9 NAA ;1)
lalad ladiges s j) oslizal Ly als gl LS ol35k
£35S e V gols MS i Lo 3 a3l Sy g 0,5
caasl (1F) CéF5 Oy Culdse Ly BAP )
Sleogad )3 (BLS e & a3 (L g}
3j90 S4B oIS wlal g iy CuiSia (o Jilen
5 3g2g bloyl cuiS e GluSy o balud coolal
S5 3l e lalS il cutS Slalllas ) cplpl (V)
sl b odwlie » Wlge wuiSls  lged olS
wil e @il s @Bl Ol oRe e
Shcusls mie &S wad e s bl opl sl
(V) canl oo sloygS

o g cilie gladigeifs) (34855 (nl 2 Egeome )
0,5 sbdigais, jaa oolaiwl 3y50 Ay (cosiS pudais
ol gl il adllas 5y5e (sladigaiss, I plaSoun
Wgeiiy il wan AU D floj e o jlo e olS S350
Lms 5)luisld )55 (gl bae (ppyigg &5 05 Jols 0,5
bow (e 9 BAPR » pSihe Vg5 MS
25 NAA i 3 5 o ) gl MS Lagmo (e,
Agod ) )‘ odlésiwl Ls’.ﬁ)b oS u*‘ 09.:.31 J.Jy )9]&2& PYRRY]
P9 oo ey Wrlao cpl 9 05

(13548 9 S
oS ol b by oSy o cules b 3aios oyl
§ alasy ot el ord sl UOZ-GR-9517-43
Pl Car oSl nghy s Jlo Coles

Do (oo (S8 ol Sudod

5 (V) céb o LidlS conday asll olis lagsee )0 s
oMieS by ljdls pas cel NAA 5 BAP (oS5
IY) 00,8 cusS lase )0 1515 aas dBlu dlass
Sy Blog 1y o 58 I () 51y 5 e

BINL g)los oSy b cusS e 3 g Jo )5 4
il mlo ad) oaiS sl paw (pl g 0dg oS LS
i (2135l )0 & dg0i patule (dngh bl 9 e
095 g 05 Shls Bl Wgeify) (nye Wl £y 92
e Mg olieludls Lo yd YO 5 YAIVE L sl ja
b il Wl 08y ) oA a8 g o8y Cn
P eSuke /Y oleaa ipY 1) )5 )5 e VO oS 5
(Y0) 59 MS cuiS e > NAA
Jloel laind (90 W5 9y 2 & Gladdlas
So slbdisen, il edlawl L (Primula acaulis L.)
slrainy ) dlisi a5 Wdges sdaline 85O0 0)lusls
slaclale 5l oot (gl ysbar (258 5 Lol
N G BA gz oS e ¥ ol bame )3 4y dlas
(7) 2,5 osnlie NAA L2 1y 55 Lo
slaoylusls Jsl 5l G ady) W (imgiy (1l e
= OBRoR Y x (pl g 2liady) basee 4 odday
odnlin 55 (udlSwl b «e5) P. scotica 455 (4,
(V) Conl o

LS ol aliik (V) ohlSes 5 (loe iagjy
MS cuiS bz ;0 J5eSsub dgessyy Olalad 5l ool
A Sk 10 g NAA 2y p)S e o/ (55>
Olise cppid s 1y o)ludls e op i BAP
5 opeSke /0 gl MS e )3 55 ady) W
b s S glaady, @mns ¥l ue NAA
Oilidl aS” 00,8" S uomen gy Cuby JB Waolus s
oo Wy g ojlusls wg ials celh NAA s
@l adyy & Gass ol ) dol mls L &S 24 0
odalie wan ¥ JIY cusdS 5l aw NAA o 5 55 o
P eSS e Y ) 5l NAA clale (alibl b sudos oyl
(Y2) o)l cilas sy 2


http://dx.doi.org/10.29252/jcb.12.34.54
http://jcb.sanru.ac.ir/article-1-1011-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-06-22 ]

[ DOI: 10.29252/jch.12.34.54 ]

o AAR SO ol IY¥ oles /ﬁ,m))'b) Jl /L;cl))' oblS Mol asliingg

&

1. Amini, F., Z. Ganbarzade and M. Askary Mehrabadi. 2013. Optimization of callus Production and
Plant Regeneration in Salsola arbuscula pall. Journal cell and tissue, 4: 129-137 (In Persian).

2. Ayanoglu, A. and A. Mert. 1999. The effect of different Tratification duration and chemical treatment

on the emergence of the seeds of two caper species (Capparis Spinosa L. and Capparis Ovata Desf).
Turkish journal of botany, 5: 77-80.

3. Benson, E.E., J.E. Danaher, I.M. Pimbley, C.T. Anderson, J.E. Wake, S. Daley and L.K. Adams.
2000. In vitro micropropagation of Primula scotica: a rare Scottish plant. Journal of biodiversity and

conservation, 9: 711-726.
4. Carra, A., M. Sajeve, L. Abbate, M. Siragusa, F. Sottile and F. Carimi. 2012. In vitro Plant

Regeneration of caper (Capparis spinosa L.) from Floral Explants and Genetic Stability of
Regenerants. Journal plant cell tissue organ culture, 109: 373-381.

5. Chahar, O.P., P. Kharb, S.F. Ali, P. Batra and V.K. Chowdhury. 2010. Development of protocol on
micropropagation in Ker (Capparis decidua (forsk) edgew). World. Applied. Sciences. Journal, 10:
695-698.

6. Chalak, L. and A. Elbitar. 2006. Micropropagation of Capparis spinosa L. Subsp. Rupestris Sibth. &
Sm. By Nodal Cuttings. Journal Indian of biotechnology, 5: 555-558.

7. Debnath, M., C.P. Malik and P.S. Bisen. 2006. Micropropagation: a tool for the production of high
quality plant-based medicines. Pharm biotechnology, 7: 33-49.

8. Dixon, R.A. and R.A. Gonzales. 1996. Plant cell culture: a practical approach. Edited by R.A. Dixon.
IRL press, Oxford, UK, 252 pp.

9. Dodds, J.H. and L.W. Robert. 1995. Experiments in plant tissue culture. Cambridge University Press,
256 pp.

10. Fahmideh, L., Gh.A. Ranjbar, O. Alishah and N.A. Babaeian Jelodar. 2015. Plant regeneration from 6
Cotton (Gossypium hirsutum L.) Genotypes through somatic embryogenesis. Journal of Crop
Breeding, 7(16): 40-48 (In Persian).

11. Fahmideh, L., Gh.A. Ranjbar, O. Alishah and N.A. Babaeian Jelodar. 2010. Study of Callus Induction
and Somatic Embryogenesis in Cotton. Journal crop breed, 2: 67-80 (In Persian).

12. Fathi, G. and B. Ismailpour. 2010. Plant growth regulators (principles and applications). Mashhad
Jehad-Danshgahi Press, 288 pp (In Persian).

13. Fazekas, G.A., P.A. Sedmach and M.V. Palmer. 1986. Genetic and environmental effects on in vitro
shoot regeneration from cotyledonary explants of Brassica juncea. Plant cell, tissue and organ culture,
6:177-180.

14. Gadzovska, S., S. Maury, A. Delaunay, M. Spasenoski, J. Joseph and D. Hagege. 2007. Jasmonic acid
elicitation of Hypericum perforatum L. cell suspensions and effects on the production of
phenylpropanoids and naphtodianthrones. Plant cell tissue culture, 89: 1-13.

15. George, L. and P.S. Rao. 1980. In vitro regeneration of mustard plants (Brassica juncea var. Rai-5) on
cotyledon explants from non-irradiated irradiated and mutagen-treated seed. Annals of botany, 46:
107-112.

16. Ghanti, K., C.P. Kaviroj, R.B. Venugopal, F.T.Z. Jabeen and S. Rao. 2003. Rapid regeneration of
Mentha piperita L. from shoot tip and nodal explants. Journal Indian of biotechnology, 3: 594-598.
17.Ghasemi, B.J., G.I. Karlov and A. Ahmadikhah. 2007. Effects of genotype explant type and nutrient
medium components on canola (Brassica napus L.) shoot in vitro organogenesis. Journal African of

biotechnology, 6: 861-867.

18. Ghotbzadeh Kermani, S., Sh. Pourseyedi, Gh.A. Mohamadi, A. Moieni and A. Baghizadeh. 2015.
Regeneration of White top (Cardaria draba L.) using issue Culture. Journal of Agricultural
biotechnology, 7: 134-154.

19. Guo, Dp., Z.J. Zhu, X.X. Hu and S.J. Zheng. 2005. Effect of cytokinins on shoot regeneration from
cotyledon and leaf segment of stem Mustard (Brassica juncea var. tsatsai). Plant cell, tissue and organ
culture, 83: 123-127.

20. Hemmati, K.H., A. Ghasem Nejad, K. Mashayekhi and P. Bashiri Sadr. 2012. Study of the effect of
habitat on the amount of some flavonoid compounds of lime tree (Tilia platifolia L.). Journal of plant
production research, 19: 148-141 (In Persian).

21.Jain, R.K., J.B. Chowdhury, D.R. Sharma and W. Friedt. 1988. Genotypic and media effects on plant
regeneration from cotyledon explant cultures of some Brassica species. Plant cell, tissue and organ
culture, 14: 197-206.

22.Khanfar, M.A., S.S. Sabri, M.H. Zarga and K.P. Zeller. 2003. The chemical constituents of Capparis
spinosa of Jordanian origin. Natural product research, 17: 9-14.

23. Kontaxis, D.C. 1989. Capers: A new crop for California. California University Press, USA.

24.Lowrence, G.H.M. 1951. Taxonomy of vascular plants. The Macmillan Company New York, 823 pp.


http://dx.doi.org/10.29252/jcb.12.34.54
http://jcb.sanru.ac.ir/article-1-1011-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-06-22 ]

[ DOI: 10.29252/jch.12.34.54 ]

5o oS e (gols MS cuis” laoes 4o (Capparis spinosa L.) jle cale oS 0,5 digeiss) 1 patinns (2lj5b o)y

25.Masoumi Asl, A., A. Aryan Nezhad and M. Dehdari. 2015. Investigation of direct regeneration in
Matricaria chamomilla L. and Sharia (Matricaria recutita L.) in vitro. Journal of horticulture, 29:
601-609.

26.Matthaus, B. and M. Ozcan. 2002. Glucosinolate composition of young shoots and flower buds of
Capers (Capparis species) growing wild in Turkey. Journal of agriculture and food chemistry, 50:
7323-7325.

27. Meftahizade, H., H. Moradkhani, B. Naseri, M. Lotfi and A. Naseri. 2010. Improved in vitro culture
and micropropagation of different Melissa officinalis L. genotypes. Medicinal plant research, 4: 240-
246.

28. Mitra, S.K. and K.K. Mukherjee. 2001. Direct organogenesis in Indian spinach. Plant cell, tissue and
organ culture, 67: 191-194.

29. Movafeghi, A., G.H. Habibi and M. Aliasgar pour. 2008. Journal of biologic of Iran, 21: 289- 297 (In
Persian).

30. Noroozi Sharaf, A.R., M. Gholami, Y. Hamidoghli and H. Zakizadeh. 2012. In Vitro propagation of
primrose (Primula Acaulis L.), via shoot tip explants. Agricultural biotechnology, 2: 35-41 (In
Persian).

31.0no, Y., T. Yoshinito and N. Kazuma. 1994. Effect of genotype on shot regeneration from
cotyledonary explants of rape seed (Brassica napus L.). Plant cell reporters, 14: 13-17.

32.0rphanos, P.l. 1983. Germination of Caper (Capparis spinosa L.) seeds. Journal of horticultural
Science, 58: 267-270.

33.0zyigit, I.I1. 2009. In vitro shoot development from three different nodes of cotton (Gossypium
hirsutum L.). Not. Bot. Hort. Agrobot. Cluj-Napoca, 37: 74-78.

34.0zyigit, I.1. and N. Gozukirmizi. 2008. High efficiency shoots and root formation from cotyledonary
nodes of cotton (Gossypium hirsutum L.). Journal Pakistan of botany, 40: 1665-1672.

35.Rodrigues, R., M. Rey, L. Cuozzo and G. Ancora. 1990. In vitro propagation of caper (Spinose L.). In
vitro cellular and developmental biology, 26: 531-536.

36.Sozzi, G.O. and A. Chiesa. 1995. Improvement of Caper (Capparis spinosa L.) seed germination by
breaking seed coat-induced dormancy. Journal of horticultural sciences, 62: 255-262.

37.Srivastava, S. and A.K. Srivastava. 2007. Hairy Root Culture for Mass-Production of High-value
secondary metabolites. Crit Rev Biotechnol, 27: 29-43.

38.Stephens, J.M. 2001. Capers: Capparis spinose L. University of Florida USA, On Internet:
http://edis.ifas.ufl.edu/pdffiles/MV/MV04000.pdf

39. Zaker Tavallaie, F., A. Bagheri, B. Ghareyazie and K.K. Sharma. 2009. Optimization of tissue culture
condition in lentil (Lens culinaris Medik. cv. Gachsaran) to induce effective multiple shoot induction.
Journal Iranian agronomy research, 7: 411-419 (In Persian).

40. Zohary, M. 1969. The species of Capparis in the Mediterranian and the near Easter Countries. Bull

research council Israel, 8: 49-64.


https://www.ncbi.nlm.nih.gov/pubmed/17364688
http://dx.doi.org/10.29252/jcb.12.34.54
http://jcb.sanru.ac.ir/article-1-1011-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-06-22 ]

[ DOI: 10.29252/jch.12.34.54 ]

Journal of Crop Breeding Vol. 12, No 34, SUmMmEr 2020 .............oooriirireerierieirieteesten e e e enaeenesenennreneneseninreenenesnenenesnees O

Investigation of The Direct Regeneration of Capparis spinosa L. in MS Medium
Containing Different Hormonal

Mozhdeh Sheikhi?, Leila Fahmideh?, Fatemeh Benakashani® and Mahmud Solouki*

1- M.Sc. Student, Department of Plant Breeding and Biotechnology, University of Zabol, Zabol, Iran
2- Associate Professor of Department of Plant Breeding and Biotechnology, University of Zabol,
(Corresponding author: I.fahmideh@uoz.ac.ir)
3- Assistant Professor of Department of Agronomy and Plant Breeding Science, College of Aburaihan, University of
Tehran, Iran
4- Professor of Department of Plant Breeding and Biotechnology, University of Zabol, Iran
Received: December 8, 2018 Accepted: February 20, 2020

Abstract

Caper bush (Capparis spinosa L.), is a perennial medicinal plant of hot and dry climates that
grows in the summer. This plant contains important compounds such as flavonoids, terpenes,
alkaloids, glycosides, and glycosinolates. Despite the ever-increasing need for the mass
reproduction of this plant, there is little information about the methods of its proliferation. In
this research, the cotyledon leaf, leaf, bud, stamen, cotyledon upper axis, root, petal, sepal, and
node explants were cultured in MS medium containing KIN, NAA, BAP and IBA hormones at
different concentrations in order to direct regeneration of seedlings for shoot. Experiment was
conducted to identify the best media for production of shoots and roots in vitro cultivation of
caper different explants. In present experiment, except node explants, none of the other explants
were regenerated, and the regeneration from node explants were achieved in 5 to 8 weeks,
where MS medium containing 2 mg/L BAP and MS medium containing 1 mg/L NAA were the
best medium for production of shoots and rooting, respectively. Considering the importance of
Capparis spinose as medicinal plant and its difficulty to reproduction by seed, use of these
media and node explant are recommended to production of this medicinal plant under in vitro
culture conditions.
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