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ABSTRACT : Mesophyll protoplasts derived from young leaves of Nicotiana rustica
and N. tabacum cv Burley 21 were fused with the aid of polyethylene glycol(PEG).
Cytological examination of protoplasts after PEG treatment revealed 12.8% heterokary-
ocytes. After 7 weeks culture, the hybrid calli showing greenish white with a compact
appearance were selected in contrast to parental type calli tinged with white or green
color. The somatic hybrid plants were verified by morphological, biochemical and cyto-
logical analysis. A heterosis effect for plant vigor and height was observed but the shape
of leaves and flower characteristics were intermediate between N, tabacum and N, rus-
tica. The isozyme banding patterns for peroxidase of somatic hybrid lines were compared
with the parent species. A number of isozyme bands derived from both parental species
were found in the hybrids. Somatic hybrid plants have been successfully backcrossed
to the parental N. tabacum, particularly with somatic hybrid plants as female parents.
These hybrid plants yielded small seeds, only few which were germinable.
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Fig. 1. Callus formation and redifferentiation of the fused cells derived from N, fabacum cv. Burley
21 and N. rustica
(A) A fused protoplast
(B) Callus formation 4 weeks after culturing
(C) Colony formation 9 weeks after culturing
(D) Shoot regeneration from the colonies
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Table 1. Frequency of heterokaryocyte formation
(or rate of fusion) of N. rustica+N.tabacum

cv. Burley 21.
Total :
Heterokaryocytes Homokaryocytes
protoplasts
156 20(12.8) 8(5.1)

( ) * Percentage to total.
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Table 2. Comparison of morphological characteristics of N. rustica+ N.tabacum somatic "hybrid plants with

the two parental species.

Plant No.of leaves Corolla Sepal Pollen

Plant height per plant Length Width Length viability
(em) (cm) (cm) (cm) (%)
N. rustica 84 15.0 18 18 11 96
N. tabacum 109 26.2 5.0 2.6 1.9 98
N. rustica+ N.tabacum 122 178 3.7 24 17 34

(somatic hybrids)
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Fig. 2. (A) and (B). Comparison of flowers of somatic hybrids and those of sexual hybrids derived
from the combination of N, rustica and N. tabacum.
From left to right : N. febacum. sexual hybrids, N. rustica, N. tabacum, somatic hybrid, somatic
hybrid, N. rustica.

Fig. 3. Somatic hybrid exhibiting morphologically different leaves N. fabacum(left), N.rustioa(right),
somatic hybrid(centre)

Fig. 4. Self - fertiliged seeds attained in part from the somatic hybrid line.

Fig. 5. Height comparison of somatic hybrid with the parental species. N, tabacum (left), Somatic hybrid
(centre), N. rusticaCright)

Table 3. Fertility and seed germination in backcross generations of somatic hybrid (N. rustica+ N.tabacum)
with N. tabacum

L. Total no. No. capsule Percent of L
Cross combination setting capsule Germination
crosses seed setting seed .
i (%) (%)
(N. rustica+N. tabacum)F> X N. tabacum 121 115 95.0 17.0
N. rustica~+ (N. rustica+N. tabacum)F, 134 121 - 90.3 0
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Fig. 6. Peroxidase isoenzymes in leaf extracts of hybrids and
parental plants Samples were run from N, tabacum(1),
N. rustica(2) and the somatic hybrids(3 - 8).
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