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ABSTRACT : This study was conducted to transfer the potato virus Y — necrosis strain
resistance from Nicotiana afiicana to Nicotiana tabaccum (cv, NC82)

N. africana was crossed with NC82. Germination of the seeds from the cross were good,
and devlopment of the plants were normal through the cotyledon stage, at which time
most of the seedlings died. However, surviving seedlings continued to grow normally.
Chromosomes of the these interspecific self - sterile F, hybrids were doubled by tissue
culture. Amphidiploid of F, hybrid was self - fertile. Starting with amphidipliod, a syste-
matic backcross (BC) program was set up with NC82 as recurrent parent,

In the BC:S; generation, the resistant plant was selected. This resistant line, KF8833 -1,
had 48 chromosome and secreting glandular trichomes, It flowered 2days later than NC82,
and stalk height, leaves per plant, leaf length and leaf width were similar to those of
NC82.
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Table 1. Fertility, number of seeds per capsule and germination rate of BC:S: generation, Fi interspecific
hybrid, and Fr amphidiploid of N.tabacnm X N.africana.

Variety or hybrids Fertility(F) Iig"fasgjfe G‘;;‘::(“;ts‘m
(NC82 X N.africana)F, Non-F 0 -
ANL(NC82 X N.africana)Fy] F 34 90
AN[(NC82 X N.africana)Fi] F 2938 91
X NC82S,
NC82 F 3042 93

A7} 2n=472 4 QWA 9] unbalance®] 71<1
Hol Bgloz JeldE Zog 4Z4=EY Ry B
oleiAE FAtET A Bt A e
q7 WEAY 2% FAE &5+ YA FIF

Fig.1 Three weeks old seedlings after germination
of seeds obtained from the cross of N.tabacum
(cv. NCB2) X N.africana.

wulo] YN M7t AR whaf A 2x}ake)
T QUAY 94 2 534 5T V9E
Rog HZAEd 18 18 Fuwulste 4 F
FE 2AE EE(¢12em) o) FE 8l ol 33
d fuAHoth #EE FAE 0% ©]F Eolrt
H o ol Ve s d g o) g7 B}
AL}, o] B e f1912 XA} #efF7) W
o]11Y AR Aol A F= WA FEa
Lol A itk o]F FFAEC] 1371 &3
o A} vtoly 2 Y A E ARE 29 (F 2)
FRAZaFo BolujAle Aoz ey, ol &
A 44 st AujEdoen dA7A) B
3H A vpol#e Yo AFAL GG dRtel
3te] AuE e Bn0g Aol siAl et &
FHE(OY 2)2 F2Y FRFHE dEhiglen
HABA = 477 Ak BCS oA M A}
vlo]#)2 Y A A A5 KF8s33- 18 19 30049}
o] NC 829 237 FA8IY FA8A(0d %
2n=48% eItk 213 5% TLC Wyl <3y
247 vrolel Y- M3 K345 KFeg3z-19] A

Table 2. Screening for resistance to potato virus Y — necrotic strain of parents, F, hybrids and F, amphidiploids

of N.tabacum X N.africana™.

Varieties or hybrids Resistant Susceptible Total
NC 82 0 5 5
N.africana 5 0 5
(NC82 X N.africana)F 5 0 5
4NC(NC82 X N.africana)F,] 5 0 5

17 Two leaves on each of 5 plants about 13 leaf — stage were inoculated using cotton swab that had been dipped in
600 mesh carborandum and then on PVY extract prepared from an infested plant (1g tissue : 50ml 0,01M phosphate

buffer pH7).

Plants were examined for PVY symptom for 4 weeks.
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Nicotiana tabacum™ Nicotiana africana®] Frude & FAfulela)= Y AFgA FH2d A

Fig.2 A plant of parents and F; interspecific Fig.3 A plant of recurrent parent “NC82” (left) and
hybrid at flowering stage. PVY resistant line “KF8833 - 1" (right) at top-
’ ping stage.

Fig.4 Chromosome number (2n=48) of PVY resistant line, KF8833 -1, developed from
the cross of N.tabacum and N.africana.
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Fig.b Thin. layer chromatograms of diterpenoids
from fresh tobacco leaves
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Table 3. Comparison of agronomical characteristics between KF8833-1 and NC 82

Largest leaf

Variety or line  Stalk height Leaves per Days to
plant Width flower
(em) (no) (em) (cm)
KF8833-1 76 232 47 22 136
NC 82 75 234 46 23 134
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NAE AeaA B,
" B

Nicotiana africana®) ZHAputel &2 Y AL Ni-
cotiana tabacum (cv. NC82) ol £ 38t7] 8t o] =
& avjdtd 4& F 23EE, Rl HolwlA 2
F.ol Eolujdo] NC828 53 ojmwjsled Ao #
Aupole]L Y AvA] AF “KF8833-1"9 EAEZ
FA13 A3 = -3 # 2k Ntabacum (cv. NC82) 2}
Nafricana® m¥ 3 F, 203FEL £Y0192, F ¢
ol A= dAolon dolx Fadtdd, AA
dlelz A Y A4 SAAE KF8g33-12 44
F7} 2n=48 o|o AP L o] &% TLCEAY AH
FRAEFEo2 vJehdoh, 4§54 oA KF
8833 - 18 NC 824l w3l 7lg A7) 29 A1
e, ANEd 2 AUGgEFe Ay Zgid

1. Agrios, G.N. (1978) Plant pathology, 2nd ed. pp.
567 — 569, Academic Press, New York, US.A.

2. Broadbent, L. (1969) In Virus, Vectors, and Vege-
tation (K.Maramorosch, ed) pp. 593 - 630. Wiley
(Interscience), New York, USA.

3. Burk, L.G., D.U. Gestel and E.A. Wernsman (1979)
Science 206 . 58D,

4. Chaplin JF. and L.G. Burk. (1970) Proceedings
of the 5th international Tobacco Scientific Cong-
ress, Hambrug. pp 59 - 64,

5. Chaplin J.F,, LG. Burk, G.V. Gooding, Jr. and N.T.
Powell (1980) Crop Sci. 20 : 677.

6. Edgington, L.V., RA. Martin, G.C.Bruin and LM.
Parsons (1980) Plant Dis. 64 : 19-23.

7. Enzell, CR. (1976) Recent. Adv. Tob. Sci. 6 : 32 -
60.

- 106 -



Nicotiana tabacum™ Nicotiana africana® Z7rd)e] 93 Zabwtelelx Y A4 F-424 74

8. ZAE, ANF, FHE, AYF, == (1993)
g5dx8EA 15 111- 114,

9. Kasperbauer, M.J. and G.B.Collins (1972) Crop
Sci. 12 98-101,

10. Koelle, G. (1961) Zuechter 31: 71-72.

11. Lucas, G.B. (1975) Disease of Tobacco 3rd ed.
pPp457 ~ 469, Biological Consulting Associates,
Raleigh, N.C. USA.

12. Lucas, G.B., G.V.Gooding, Jr., J.N.Sasser and D.V.
Gerstel (1980) Tob. Sci. 24 © 141 - 142,

13. Merxmuller, H. and K.P Buttler (1975) Mitt, Bot.
Munchen 12 : 91 - 104.

14. Miller, R.D. (1987) Crop Sci. 27 : 365 - 366. .

15. Noordam, D. (1973) Identification of plant viru-
ses, Methods and experiments P.21, Center for
Agricultural and Documentation, Wagenigen, the
Netherland.

16. ¥&7 (1983) = AxHF A 5 101- 105.

17. Reagen, E.E., G.V.Gooding, Jr. and G.G. Kennedy
(1979) ].Econ. Entomol. 72 : 538 - 540,

18. Reed, T.D. and PM. Semtner (1982) J. Econ.
Entmol. 85 1963 - 1971.

19. Severson, RF. (1990) CORESTA Symp. Infor.
Bull. pp.34-54.

20. Sievert, R.C. (1972) Tob. Sci. 16 : 92~ 94.

21. Thorpe, T.A, (1981) Plant tissue culture. P249
Academic Press, New York, U.SA.

22. Van der Plank, J.E. (1975) Principles of plant
infection, p.216, Academic press, New York, U.S.
A

- 107 -



