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Table 1. Disease resistant plants obtained by the screening through conventional
in vitro procedures.

Pathogen

Plant

References

Alternaria alternata
pathotype tobacco
Alternaria solani
Fiji disease
Fusarium oxysporum

Helminthosporium maydis
Helminthosporium sacchari

Phoma lingam
Phytophthora infestans

Pseudomonas syringae
po. tabaci
Rhizoctonia solani
Sclerospora sacchari
Sclerospora sacchari

Tobacco mosaic virus

Ustilago scitaminea
Verticillium albo-atrum

Nicotiana tabacum

Solanum tuberosum
Saccharum officinarum
Solanum tuberosum
Zea maps

Saccharum officinarum
Brassica naps
Solanum tuberosum

Nicotiana tabacum

Solanum tuberosum
Saccharum officinarum
Saccharum officinarum
Nicotiana sylvestris
Saccharum officinarum
Medicago sativa

Thanutong et al. 1983%

Mattern et al. 19782%
Krishnamurthi 198229
Behnke 198024
Gengenbach, Green 19752
Heinz et al. 197722
Sacristan 1982!%

Behnke 197939

Shepard et al. 1980'®
Carlson 19732%

Thanutong et al. 1983%
Upadhya 19782

Heinz et al. 197722
Krishnamurthi 198229
Murakishi, Carlson 19823%
Lui 19813V

Latunde-dada, Lucas 1983'®
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Fig. 1. Tobacco calluses after 4 weeks cultured
on toxin containing medium. Most of
the calluses turned brown and died.
Arrows indicate growing calluses.
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Table 2. Variations in morphological characteristics and responses to A. alfernata
pathotype tobacco among plants regenerated from individual toxin-

resistant calluses.

Isolation No. No. regenerated Morphological Disease reaction®
of original plants type

callus R I S

48 10 3 3 5 2

458 5 3,4 2 1 2

496 5 12 — —_ 5

500 3 13 — 1 2

2 R=resistant, I =intermediate, S=susceptible.

Fig. 2. Response to Alternaria alternata pathotype
tobacco on cut leaves of tobacco. The
leaf of susceptible plant (Samsun) is
covered with expanded necrotic flecks
(left) ; intermediate (middle) ; resistant
(right).
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Table 3, Response of R; progenies to infection with A. alternata pathotype tobacco.

Tobacco cultiver

No. lesions per

Diameter of Response to

or isolate No. cm? leaf lesion (mm) AT-toxin
Burley 21 928 0.18® 6¢
Samsun 90 0.23 5
50 92 0.20 3
90 73 0.15 2
501 90 0.15 4
504 6 0.01 1
512 53 0.11 4
513 60 0.15 3
516 30 0. 05 2
519 31 0.06 3
526 78 0,15 4
612 52 0.15 5

The detached leaves of each plant were sprayed with spore suspension (5 X105

spores/m!) and incubated in a moist chamber at 23°C. Number of lesions appeared
was calculated 48 hr after inoculation.

o

The data were based on the mean of approximately 20 lesions.

Diameter of

lesions was measured 48 hr after inoculation.

o

A drop of AT-toxin solution was placed on the wound made with a razor in the

center of each leaf. Response to the toxin was observed 4 days after treatment
and rated : 1=very light ; 2=light ; 3=moderate, with slight necrosis ; 4=severe,
with vein necrosis ; 5=very severe, with vein necrosis and widespread yellowsis ;

and 6=severest.

Table 4. Response of progenies of 48R plant to infection with A. alternata

pathotype tobacco.

Reaction to pathogen?

. No. plants .
Generation 9% resistance
tested R I S
R, 461 43 81 347 9.3
R, 118 46 11 61 38.9
R, 86 49 18 19 56.7
R, 138 85 34 19 61.6

2 R =resistant, I=intermediate, S=susceptible.

HHETHo%. TOXIRARZHEEERLLS VELT
52 Xz X b S cEGEEG o BB L T
BT ERD ot L, BEITIBOLCERSE
HATORETHD, i, RERI i 2 End, K
BB OBET Y o KF LWBk 2~ =2 2{Ebh
Pl WS, T DX B AR X TH LW
HEETFOEENTETHD EBbIhS.

. &dH Y [C

WO M ORBLA VSR OMEOFMASER
ETRWER S - 0L R EL L, HEihE ol
XD E, ThbbEENORERBOREMEN S
REEMMRELIEY BT LMLtk T0%
HBFCHCAHA P VARY ST, FHEEHkE LSOV

SATELLLPAMEE RS, EXEENERIRE
R RETHRTCHDEEL LR TR, BIEERY
BRYEETLNLLRVNT, TOENMEDY BE 50
E5paRE s, e, BEREEOBERCHEYHEK
ST B0 Uiy TR 7 5 R M 7 % 2vpiih
¥ 5. Thk, BERENBRCEREOWY & IF
3 L EPIMEY ORI O . L, BlER
THEIBERENFERIE o0 - T BRIER L Alternaria,
Helminthosportum JE3E T, THRBLHHLL®, & H 0
FBRwRhB, —7, BROBHORIILK LS
BRI LAELOETHERIR, Thb A VAD—
DRILHEEZ OIS, RBIRCE B BRBITIEE CE
KA DR, T, WEHROTE»BEL % LEBE,



42

REZR, RERBELEVAWARLOMNBEFKLTED,
ENp—2 R CRENRENREMFETE 2L 0 ¢k
W, JREHEARHIEIZBIROE A HA 5 L BRO L D
b Lh e\ 2 RIGIHEIR RIS EY & LT
RMEOE N bR 5 EEBERBEER &L /cand L
W, REFRICE T, EENA LD BMEBIIA XA,
HER, 74 VAR, BRI O TG Lk T
BHERTH B, MRS RCL BEREEYOTEEILD
NOHOMERI TR E ML IREL T hand L
o,

1
2)
8)

4)

6)

7
8)

9)

10)

11)
12)

13)

X [

Doke, N., N. Furuichi,
Pathol., 21 : 23-30.
Doke, N., 1982. Physiol. Plant Pathol., 21 : 85-95.
Furusawa, I., K. Tanaka, P. Thanutong, A.
Mizuguchi, M. Yazaki, K. Asada, 1984. Plant
Cell Physiol., 25 (in press).

Ingram, D.S., N. Robertson, 1965. J. Gen.
Microbiol., 40 : 431-437.

Warren, R.S., D.F. Routley, 1970. J. Am. Soc.
Sci., 95 : 266—-269.

Helgeson, J.P., J.D. Kemp, G.T. Haberlach,
D.P. Mazxwell, 1972. Phytopathology, 62 : 1439—
1443.

Helgeson, J.P., G.T. Haberlach, C.D. Upper,
1976. Phytopathology, 66 : 91-96.

Thanutong, P., I. Furusawa, M. Yamamoto,
1983. Theor. Appl. Genet., 66 : 209-215.
Evans, D.A., J.E. Bravo, 1983, In “Plant Pro-
toplasts” (ed. by Giles, K.L.), p. 33-51, Academic
Press, New York.

Okuno, T., I. Furusawa,
Physiol., 18 : 1357-1362.
Nagata, T., I. Takebe, 1970. Planta, 99 : 12-22.
Linsmaier, ML.E., F. Skoog, 1974. Physiol. Plant,
18 : 100-127.

Scowcroft, W.R., P.J. Larkin, R.I.S. Brettell,
1983. In ““Use of Tissue Culture and Protoplasts
in Plant Pathology” (eds. by Helgeson, J.P.,

1982. Physiol. Plant

1977. Plant Cell

14)
15)
16)
17)
18)
19)
20)
21)

22)

23)
24)

25)
26)

27)

28)

29)
30)

31)

32)

B.J. Deverall), p. 139-162. Academic Press,
Australia.

Shepard, F.J., D. Bidney, E. Shakin, 1980.
Science, 208 : 17-24.

Sacristan, M.D. 1982. Theor. Appl. Genet.,
61 : 193-200.

Latunde-dada, A.D., T.A. Lucas, 1983. Plant
Sci. Lett., 82 : 205-211.

Wheeler, H.E., HL.H. Luke, 1955. Science, 123 :
1229.

Byther, R.S., G.W. Steinev, 1972. Phytopathol-
ogy, 62 : 466-470.

Schertz, K.F., Y.P. Tai, 1969. Crop Sci., 9:
621-624.

RER—BR, FEFES, FIUET, 1984, A4
YrmE e (GBE), 50(8) : 410.
Gengenbach, B.C., C.E. Green, 1975. Crop Sci.,
15 : 645—-649.

Heinz, D.]J., Krishnamurthi, L.G. Nichell, A.
Maretzki, 1977. In “Plant Cell, Tissue and Organ
Culture” (ed. by Reinert, J., Y.P.S. Bajaj), p.
8-17, Springer-Verlag, Berlin, Heidelberg.
Mattern, U., G. Strobel, J. Shepard, 1978. Proc.

" Natl. Acad. Sci. USA, 75 : 4935-4939.

Behnke, M. 1980. Z. Pflanzenzuechtung, 85 :
254-258.

Carlson, P.S. 1973. Science, 180 : 1366~1368.
Upadhya, M.D. 1978. Z. Pflanzenzuchtung, 82 :
1-30.

PEASIERS, 1978. FEARBMLEEEGE O #R, p.
189-147. FEMPR B LERCE DHESTITS, £ E.
Kono, Y., HW. Knoche, J.M. Daly, 1981. In
“Toxin in Plant Disease” (ed. by Durbin, R.D.),
p- 221-253, Academic Press, New York.
Krishnamurthi, M. 1982. In “Plant Tissue
Culture” (ed. by Fujiwara, A.), p. 769-770.
Behnke, M. 1979. Theor. Appl. Genet., 55 :
69-71.

Lui, M.C. 1981. In “Plant Tissue Culture” (ed.
by Thorpe, T.A.), p. 299, Academic Press,
New York.

Murakishi, H.H., P.S. Carlson, 1982, Plant Cell
Rep., 1:94-97.



