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FACTORS LIMITING PLANT REGENERATION IN VITRO AND GENETIC
TRANSFORMATION IN CAPSICUM ANNUUM L. |

Benjamin Steinitz!, Mustafa Kiisek?, Anat-Raz! and Aaron Zelcer'.

Dept. of Plant Genetzc:, Institute of Field and Garden Crops AR O The Volcani Center P O B.
6, Bet Dagan 50250, Israel ?Dept. of Plant Protectmn, Fac_zdty of Agncuifure, Umversrty af

Kahramanmaras Sutcu Iyp_um, 460§_O Kaliramanmaras, Turkey.

Capsicum annruum L. is a recalcitrant specxes in terms of regeneratxon in vitro and genehc
transformation. Generally regeneralmn in vitro was attempted via orbanogenesm [shoot

_formatmn with subsequent rooting], and most accounts reﬂect very low yleEds of

BT

regenerants per source plant In the iast decade a Eew laboratones reported pepper plant

aFl e

regeneratxon _via somanc embryownesrs We attempted to. establ:sh a somatlc'

e

embryogenes:s system in a sweet pepper (Capszcum annuum L cv. Cahforma Wonder) using
i o N s g r"" \'TP M

germmatmg zygotic embryos as explant source. The auxm and carbohydrate concentratlons _

ATFOA TN

i ILTTURET IV

in the aaar-sohdxfled medium utlhzed for embryogemc ca!lus mductlon were found to be

Tpe et I EEE BET

,cntwa! Opaque whzte-cream colored OIObular stmctures [GS] appeared W1thm one month
from culture In:tlatlon with the hxghest frequency bemg appronmateiy 90% of all explant‘s
The number of GS per explant varied between single to a few tens. Oniy a small fracnon of
the GS developed into torpedo stage somatic embryos ona sohd:fzed medium. Most of these
embryos were morphologically aberrant and, foliomng transfer to a solid medmm

permitting their growth to progress, they eventually developed mto abnormal plants When |
embry ogemc cailus was transferrcd from an agar- sohdthed embryogenems mductlon
medium to a liquid suspension culture we obtained prohferanon of the callus and of the GS
however the GS failed to develop into progressive developmental stages of somatic
embryos. Reports of other laboratorics and our. resufts will be discussed in reference to

pepper genetic transformation.
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.Direct‘ Somatic Embryogenesis in Pepper

,. B. STE]N'ITZ, M. Kﬁsek’, Y. Tabib, [. Paran, and A. Zelcer. Dept. of Plant Genetics, .
Agricultural Reﬁee-rch Organization, The Volcani Center, Bet Dagan 50250, Israel, and ‘Dept.. of
Plant Protection, Faculty of Agriculture, University of Kahramanmaras Sutcu Imam, 46060
Ka}:ramamr.mras, 'Tu;rkey, E-mail: stefnitz@volcani.agri.gov. il

In Vitro Cell. & Develop. Biol. 38: p. 137-A abstract P-1464.

~ Pepper (Capsicum annuum 1) i3 considered a recalcitrant species” in terms of plant
regeneration. in vitro. For several decades research efforts have been focused mainly on
regeneration via organogenesis whilst reports on somatic embryogenesis dealt mainly with
the regeneration . of dihaploids in anther culture. Studies considering somatic
embryogenesis from vegetative tissue other than anthers started to appear only in recent
vears and the-information available is limited as yet. Our objective was to explore ti"le
possibility to regenerate plants by somatic embryogeneqm in sweet, pungent, and paprika
types, usmg seed- derwed zygotic embrvos as source e\'plant After identification of several
_ba51c culture parameters important to obtain reproducnble results we exammed the role of
plant growth regulators in embryogenes:s induction and in embryo maturation ‘and
conversion to plants. Facile direct somatic embryogenesis was induced in different
genotypes by ch]orcphenoxy. acids supple.me.nted'to the medium. Cytokinin supi:)léinéﬁt -
was found.vto be unnecessary for direct émbryoger;esis induction; moz;éoeer, it promoted

callus formati'on, which was detrimental to embryegeﬁesis. We will describe tlie_ dosé”

responée relationships for embryogeheéis induction"by different auxins ‘and the time -

- course of the appeararice of éomatic embryos on the explants, and ‘we wi}l preseﬁt"

photom.l:crographs depict-.ing' emif.vryo morphogel:lesis. Since embryos were 'generall}'"'
morphologically aberrant and failed to de\}elop into normal planis, we ‘shall discuss at

which stages in embryo deveidpmént the major anomalies become established.

Fed bl
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Biyiikalaca, S., Mavituna, F. 1996. Somatic embryogenesis ‘and plant regeneration of
pepper in liquid media. Plant Cell Tiss. brg. Cult. 46:227-235.

Mavituna, F., Biytikalaca, 8. 1996. Somatic embrvog,enes:s of pepper in bioreactors: a

study of bioreactor type and oxygen-uptake rates. Appl. Microbiol. Biotechnol. 46:

327-333.
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