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ABSTRACT : Nicotiana repanda has resistance to many important tobacco diseases but no
tobacco cultivars are currently available that carry risistance genes derived from this species.
Numerous attempts to hybridize N. repanda with commercial tobacco cultivars have been
largely unsuccessful because of cross incompatibility or the uncovering of lethal genes. In
vitro pollination of placenta attached ovules was useful in by passing prezygotic barriers for
interspecific hybrid combination between N.tabacum cv. NC82 and N. repanda. Six days
after in vitro pollination of N. tabacum cv. NC82XN. repanda, enlarged ovules on
plancenta were removed and transferred into ovule culture medium of Nitsch and Nitsch
(1969). Within 15 days of ovule culture, germination occurred. Most of the hybrid seedlings
obtained had poor root system and finally died, while few of them had good root system and
grew well.
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Table. 1 Results from in situ hybridization
of N. tabacum cv. NC82 crossed
with N. repanda

Cross Total No. Hybrid
no. crosses seed
combination crosses setting seed germination

N. tabacum cv.
NC82 x N. repanda 171 0
N. repanda x N.

tabacum cvNC82 12 18 No

(De Vema 5, 1987).
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Table 2. /n vitro culture of fertilized ovules
of N. repanda x N. tabacum cv.

NC82
Days after No. placenta No. plants
pollination cultured obtained
6 15 0

* Basic medium was NN containing 8% sucrose
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pollination) ¥ o2 FFRAEL gL vt 3ot
u}e}A] N. mbacum cv. NC82 X N. repanda 3ol A
et aREIdFAE s oz gus)
71918t 24eA Qe FQ NC829] £L A 1
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Fig.1.

Enlarged ovules on plancenta 6
days after in vitro pollination.
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(Reed ¢} Collins 1978).
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Table. 3 Production of hybrid plants of N. tabacum cv. NC82 x N. repanda via in vitro
pollination and ovule culture

Total no. No. enlarged Total po. No. placenta
placenta - ovules transferred- plants cultures which responded %
. cultures to NN media produced - (Produced hybricis) (B/A)
(A) B

137 3827 204 37 27.0

a% o] FFHEEL A7te] AFHe) we A
AEE fEd At s Helrt B4o = WstE
VA A2 aAHE @A BAo e KA L
A FAE71H & FAEAY Q74509 274
DA S A 2 A BT =R 3G
o} (Fig. 3).
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. W& dIFPder g dwtson
Fig.2. Seedlings germinating from enlarged exogenous JAAY 27t 2 SA4H F24 Bo] 4

ovules transferred to media NN 6 O & A E S AL 21 = o
AL 2B = 2 7 = AL
days after pollination, T ATAAS SR E37F 3= A

Days after Parental flowers Medium
pollination | Hand pollination MS(1962)
6 Fertilized ovules
1l Ovules culture NN(1969)
30 Seedlings
}  Subculture 1/4 MS
60 Plants bearing 5 to 6 leaves
1 Potting 1/4 MS + 1AA

Fig.3. Healthy seedling transferred to a . . )
rooting medium 60 days afters Fig. 4. Scheme of hybrid production between

pollination. N.tabacum cv. NC82 and N. repanda

-112~



I T L Nicotiana tabacum® N. repanda®) #ZFHE 24

2 ¢ 3levi(Suda 5, 1990) £ A @l hojA
T Fdg dHE & U

ad £

Nicotiana repanda®] WW%A4 FAAQAE Az
AMEZo R e B A77t S fAT
@ ZAgA 1 FEAAE Qo] FEHE &4
2 )% o2 g Aoz dalA vk 2 i)
okml W) FaieHE N smbacum cv. NC82 ¢ N
repanda®] Ftwul A S & stylar barriers} 3%
2| AHhybrid inviability)2 SE-atEd vi$ §E25Y
t}. 1WA N. tabacum cv. NC822| Ejz}o] N.
repanda 3+E-& FEA17 6YF v AL wjF
& Nitsch®} Nitsch(1969) ¥] %) 4ol ¥} k5t vl 15 &
% R dolr} AH A AReY FFHEE
& Azto] AME5E 29| &Yo| BFata AN}
HAA T 2 F o) AEAT P Ho] ¥
ol FANEAE ST F AU

#1248

1. DeVema, J. W., Myers, I.R, Collins G.B.(1987) By
passing prefertilization barriers
Nicotiana using in vitro pollination and fertilization.
Theor. Appl. Genet. 73 : 665 — 671

2. Hadley, HH., Openshaw S.J. (1980) Interspecific
and intergeneric hybridization. In : Hybridization of
crop plants. Fehr W.R, HADLEY H.H. (eds) Am.
Soc. Agron. Crop Sci., Madison Wis., p.261 - 272

3. Murashige, T., Skoog, F.(1962) A revised medium
for rapid growth and bioassays with tobacco tissue
cultures, Physiol. Plant 15 : 473 - 497

4, Niimi, Y.(1970) In vitro fertilization in the self-
incompatible plant, Petunia hybrida. J. Jpn. Soc.

 Hort. Sci. 39 © 346 - 352

5, Niimi, Y.(1976) Effect of “stylar pollination”on in
vitro seed setting of Pentunia hybrida. J. Jpn. Soc.
Hortic. Sci. 45 1 168 — 172

" 6. Nitsch, J.P., Nitsch, C. (1969) Haploid plants

from pollen grains. Science 163 : 85 — 87

to hybridization

10.

11.

12.

13.

14.

15.

16.

17.

18.

-113-

. Pandey, K.K.(1967) Origin of genetic variability :

combination of peroxidase isozymes determine
multiple allelism of the S-gene. Nature 213 : 669
Pandey, K.K.(1968) Colchicine-induced changes in
the self incompatability behavior of Nicotiana.
Geneticq 389 : 257-271

. Pittarelli, G.W., and Burk, G. L. (1973) Nicotiana

repanda as a potential source for disease resistance
in N. tabacum. J. Hered. 64 : 265 —271
Pittarelli, G.W., Stavely, IR (1975) Direct
hybridization of Nicotiana repanda X N. tabacum.
J. Hered. 66 : 281 — 284
Reed, S.M., Collins, G.B. (1978) Interspecific
hybrids in Nicotiana through in vitro culture of
fertilized ovules. J. Hered. 69 : 311 - 315 _
Stavely, JR., Pittarelli G W., Burk, L. G.(1973)
Nicotiuna repanda as a potential source for

disease in N. tabacum. J. Hered. 64 ; 265271
Stavely, J.R.(1979) Disease resistance. In:

Nicotiana : procedures for experimental use.
Durbin, R.D. (ed) USDA Tech. Bull. 1556, p.
87-110 ‘

Stebbins, G.L. Jr. (1950) Variation and evolution
in plants. Columbia University Press, New York.
Shintaku, Y. Yamamoto, K, Nakajima, T.(1985)
Overcoming hybrid inviability in interspecific
cross between Nicotiana repanda Willd. and N.
tabacum L. Jpn. J. Breed. 35 . 76 ~79

Shintaku, Y., Yamamoto, K., Nakajima, T.(1988)
Interspecific hybridization between Nicotiana
repanda Willd. and N. tabacum L. through the
pollen irradiation technique and the egg cell
irradiation technique. Theor. Appl. Genet. 76 :
293 - 298

Suda, M., Mambashi, W., Onozawa, T.(1989)
Increase in fertility through “stylar pollination”
and production of interspecific hybrid between
Nicotiana tabacum L.. and N. repanda Willd. Jpn.
J. Breed. 39 [Suppl.2] : 84 -85

Suda, M., Marubashi, W.(1990) Effects of culture
temperatures and IAA on the growth of hybrid
seedlings of Nicotiana. repanda Willd. X N.
tabacum L. Jpn. J. Breed. 40 [Suppl.1] : 58 - 59



