
Tobacco aphids cause considerable dam-
age on tobacco production annually, reducing the
yield and in addition, they transmit a number of
viral pathogens to tobacco. Chemical insecticides
are used to control tobacco aphids. Because of
the numerous sprayings with strongly toxical
preparations, new resistant races are created,
which leads to increase of the dozes or looking
for more toxical chemicals. These are not only
expansive but they also damage the environment.
The most efficient method of control is the in-
troduction of aphid resistant tobacco cultivars.

N.gossei Domin is important for tobacco
breeding programs because of its resistance to
tobacco aphids, Myzus Nicotiana Blackmen
(Turston, 1961). In many cases, its resistance is
considered to be due to some substances secreted
from thrichomes on the surface of the leaves.
Though the mechanism of resistance of N.gossei
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INTRODUCTION

to aphids is unknown yet, many studies have
shown that a mixture of sugar esters( sucrose es-
ters and glucose esters) extracted from N. gossei
is toxic to tobacco aphids. Therefore, these es-
ters may be related to the resistance (Buta et al.
1993, Neal et al. 1994, Puterka, Severson 1995).
Xia, Johnson (1997) suggest that the toxicity of
sugar esters to tobacco aphids increases with
higher relative humidity. It was also shown that
toxicity of all sugar esters to aphids was signifi-
cantly improved by certain humectants (Xia et
al., 1997). In our experiments, aphid resistant
tobacco lines were obtained by sexually incon-
gruent species N. gossei x N. tobacum (Nikova
et al.1997).

The aim of the present investigations was
to study inheritance of the tobacco aphid resis-
tance in F1 , F2 and F3 hybrids, obtained by cross-
ing resistant lines with susceptible cultivars.

The tobacco aphid resistant lines were
crossed with the susceptible - Rila 544
Harmanliiska basma 163, Nevrokop B-12, Vir-
ginia 276. The tobacco aphid resistance was
evaluated at a strong infectional background in
green-house and in the field by artificial inocu-
lation. The thickness of the infectional back-
ground was judged by the attack of the suscep-

tible controls. The resistance was estimated us-
ing the five degree scale of Thurston 1961, where:
0-plants without aphids, 1-plants very slightly
affected, 2-plants slightly affected, 3- plants
moderately by affected, 4-plants strongly af-
fected. For more precise evaluation we improved
the scale by introducing intermediate degrees -
0.5; 1.5; 2.5; 3.5.

MATERIALS AND METHODS

As a result of an artificial inoculation,
tobacco aphid resistant lines were obtained in the
progenies of different regenerates, originating

from the F1 hybrids of N. gossei x N. tobacum.
Table1 presents data about leaf aphid re-

sistance of the studied lines. The data show that
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Table 1 - Resistance to tobacco aphids of tobacco Lines obtained by the Hybridization of N.
Gossei and N. tabacum

Tabela 1 - Otpornost kon tutunskata vo{ka kaj liniite tutun dobieni so vkrstuvawe
na N. Gossei i N. tabacum

Table 2 - Inheritance of tobacco aphid resistance in intervarietal F1 tobacco hybrids
Tabela 2 - Nasleduvawe na otpornosta kon tutunskite vo{ki kaj me|usortnite F1 hibridi

R – resistant,   S – susceptible
R – otporni,   S – osetlivi

 Ist yea r I Ind  year II I rd  year 

L in es 
 
Linii 

 
N um ber o f  
the  stud ied  
p lan ts 
Broj na 
rastenija 

T obacco  
ap hids 
resistance  
Otpornost 
sprema 
tutunski 
vo{ki 

 
N um ber o f  
the  stud ied  
p lan ts 
Broj na 
rastenija 

T obacco  
aph ids 
resistance 
Otpornost 
sprema 
tutunski 
vo{ki 

 
N um ber o f  
the stu d ied 
p lants 
Broj na 
rastenija 

T o bacco  
ap hids 
resistance  
Otpornost 
sprema 
tutunski 
vo{ki 

L in e 16 5  
Linija 165 

   55       R       70      R S       75        R  

L in e 16 6  
Linija 166 

   54       R       41      R S       37        R  

L in e 17 8  
Linija 178 

   73       R S       80      R S       66        R S  

L in e 24 4  
Linija 244 

   50       R       70      R S       93        R S  

L in e 26 0  
Linija 260 

   88       R     1 10      R     335        R  

L in e 26 5  
Linija 265 

   79       R       32      R     116        R  

L in e 26 9  
Linija 269 

 1 26       R       34      R       19        R  

L in e 27 0  
Linija 270 

 1 20       R       34      R       18        R  

D ieb le  359   1 00  
 

     S     1 02      S     104        S  

�. godina ��. godina ���. godina

H ybrids 
Hibridi 

N um ber o f  
the stud ied  
p lants 
Broj na 
rastenija 

         L eaf aphids exam ina tion m arks 
          Ocenuvawe na otpornosta 
  0            0 .5         1           2            3          4            

L ine 269xR ila 544  
Line 269hRila 544 

36  33  3  0  0  0  0  

L ine 270xH arm anliiska  basm a 163  
Linija270hHarmanliiska basma 163 

40  40  0  0  0  0  0  

L ine 265xR ila 544  
Linija 265hRila 544 

26  2  24  0  0  0  0  

L ine 166xV irg in ia 276  
Linija 166hVirxinija 276 

26  23  3  0  0  0  0  

L ine 165x V irg in ia  276  
Linija 165hVirxinija 276 

36  36  0  0  0  0  0  

L ine 270xH arm anliiska  basm a 163  
Linija270hHarmanliiska basma 163 

98  58  40  0  0  0  0  

L ine 265x N ev rokop  B -12  
Linija 265hNevrokop B-12 

99  94  5  0  0  0  0  

R ila  544  /suscep tib le  contro l/ 
             osetliva kontrola 

40  0  0  0  0  0  40  
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Table 3 - Inheritance of leaf aphid resistance in F2 hybrids
Tabela 3 - Nasleduvawe na otpornosta kon tutunskite vo{ki kaj F2 hibridite

Table 4 - Inheritance of leaf aphid resistance in F3 hybrids
Tabela 4 - Nasleduvawe na otpornosta kon tutunskite vo{ki kaj F3 hibridite

only two of the studied lines - N 244, N 178 seg-
regated during the three years of investigations.

Data about the inheritance of leaf aphid
resistance in F1 hybrids are presented in Table 2.
The data show that leaf aphid resistance of the
investigated intervarietal tobacco F1 hybrids /re-
sistant lines with the susceptible cvs./ is domi-
nantly inherited. Only separate plants are attacked
in 0.5 degree, which in an index for high resis-
tance. The plants from the susceptible controls
are attacked 100% with index 4.

Table 3 presents data about the inherit-
ance of tobacco aphid resistance in F2 hybrids.
In F2 the hybrids of the resistant R lines with sus-
ceptible ones to leaf aphid tobacco cultivars seg-
regate to resistant: susceptible plants in 3:1 ratio
at statistically proved data. The inheritance of
leaf aphid resistance of F3 progenies are presented
in Table 4. In F3 resistant progenies were obtained
as well as progenies which continued to segre-
gate to resistant and susceptible.

H ybrids 
Hibridi 

                  R atio   -  Odnos 
O b tained                  E xpec ted  
Dobieni                O~ekuvani 
R                 S               R                S         

X 2 at ratio 

Odnos 
3

3

:

:

1

1

 

 
 

P 

L ine 265x N ev rokop  B -12  
Linija 265hNevrokop B-12 

32  6  28 .5  9 .50  1 .7180  0 .05 -0 .20  

L ine 265xR ila 544  
Linija 265hRila 544 

28  12  30 .0  10 .0  0 .5330  0 .20 -0 .50  

L ine 269xR ila 544  
Line 269hRila 544 

20  6  19 .50  6 .50  0 .0592  0 .50 -0 .80  

L ine 270xH arm anliiska  basm a 163  
Linija270hHarmanliiska basma 163 

33  7  30 .0  7 .0  1 .2000  0 .20 -0 .50  

L ine 166xV irg inia 276  
Linija 166hVirxinija 276 

34  18  39 .75  13 .25  1 .2704  0 .20 -0 .50  

L ine 165x V irg in ia  276  
Linija 165hVirxinija 276 

39  13  39  13  0 .0000  1  

L ine 260    
Linija 260   

335       

D jebe l basm a 359  
Xebel basma 359 

 104      

H yb rids 
Hibridi 

N um ber o f  
the  stud ied  
p lan ts 
Broj na 
rastenija 

E xam nation  m arks 
Ocenuvawe 

0             0 .5          1             2             3   4
 

L ine 270xH arm anliiska  basm a 163  
Linija270hHarmanliiska basma 163 

117  74  37  0  0  0  0  

L ine 265xR ila 544  
Linija 265hRila 544 

116  103  9  0  0  0  0  

L ine 269xR ila 544  
Linija 269hRila 544 

79  77  2  0  0  0  0  

L ine 269 
Linija269 

335  335  0  0  0  0  0  

D jebe l basm a 359  
Xebel basma 359 

112  0  0  0  0  0  112  
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A successful cross was obtained between
N. gossei Domin and N. tabacum / cv.
Kroumovgrad/ which used as a pollinator. In our
previous experiments /Nikova et al., 1997/ we
succeeded in overcoming F1  sterility of the hy-
brid combination N. gossei x N. tabacum through
in vitro cultivation. The F1 hybrids and their
regenerantes were evaluated for resistance to to-

CONCLUSION

bacco aphids by artificial inoculation in green-
house conditions and in the field. We developed
several lines of small-leaved oriental tobacco type
which are resistant to tobacco aphids. Genetic
analysis of the F1, F2 and F3 hybrids with tobacco
aphid susceptible cultivars show that the resis-
tance originating from N. gossei is controlled by
one dominant gene.

1. Buta J. G., W. R. Lusby, J. W. Neal Jr,
R. M. Waters, G. W. Pittarelli, 1993. Sugar es-
ters from Nicotiana gossei active against the
greenhouse whitefly Trialeuroides  vaporariorum.
Phytochemistry. 32: 859-864.

2. Neal J. W. Jr., J. G. Buta, G. W.
Pittarelli, W. R. Lusby, J. A. Bentz, 1994. Novel
sugar esters from Nicotiana gossei: effective
biorationals against selected horticultural insect
pests. J. Econ. Entomol. 87: 1600-1607.

3. Nikova V., Palakarcheva M., Pundeva
R., Krusteva D., 1997. Somaclonal variation in
cultured in vitro tobacco plants from hybrid Nic-
otiana Gossei Domin. x N. tabacum L.

4. Puterka G. J., Severson R. E, 1995.
Activity of sugar esters isolated from leaf tri-

REFERENCES

chomes of Nicotiana gossei to pear psylla /
Homoptera: Psyllidae/.  J. Econ. Entomol. 88:
615-619.

5. Thurston R., 1961. Resistance in Nic-
otiana to the green peach aphid and some other
tobacco insect pests. J. Econ. Entomol. 54: 946-
949.

6. Xia J., Johnson A. W., 1997. Effects
of leaf surface moisture and relative humidity on
the efficacy of sugar esters from Nicotiana gossei
against the tobacco aphid / Homoptera:
Aphididae/. J. Econ. Entomol .90 (4 ) 1010 -1014.

7. Xia, J., Johnson, A. W., Chortyk, O.
T. 1997. Enhanced toxicity of sugar esters the
tobacco aphid /Homoptera: Aphididae/ using
humectants. J. Econ. Entomol. 90/4/: 1015-1021.

NICOTIANA GOSSEI DOMIN  KAKO IZVOR NA OTPORNOST KON
TUTUNSKITE VO[KI KAJ  NICOTIANA TOBACCO
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R E Z I M E

Tutunskite vo{ki (Blackman) se zna~ajni {tetnici na tutunskata kultura vo
Bugarija. Pokraj namaluvaweto na prinosot i kvalitetot na tutunot, tie prenesuvaat
i golem broj virusni bolesti. Diviot vid N. gossei se koristi vo selekcijata na tutunot
kako izvor na otpornost kon tutunskite vo{ki. Kako rezultat na hibridizacijata
pome|u N. gossei i N. tabacum (sorta Krumovgrad 90), dobivme nekolku tutunski linii so
otprnost kon tutunskite vo{ki. Ovde }e gi prezentirame rezultatite za nasleduvaweto
na otpornosta kon tutunskite vo{ki vo F

1, F2 i F3 hibridite kaj nekoi od otpornite
linii i osetlivite sorti od orientalski (Rila 544, Harmanliska basma 163, Nevrokop
B-12) i virxiniski tip (Virxinija 276). Rezultatite poka`uvaat deka otpornosta na
tutunskite vo{ki kaj F1 hibridite e dominantno nasledna. Pogolemiot del od hibridite
e imun na tutunskite vo{ki, a nekoi rastenija se visokootporni. Vo F2 se zabele`uva
segregacija na rastenijata vo soodnos 3:1. Nasleduvaweto na otpornosta kon tutunskite
vo{ki e ispituvano i vo F3 generacijata. Podatocite poka`uvaat deka zaedno so
otpornite rastenija, zabele`ani se i takvi koi prodol`uvaat da se delat i na otporni
i na osetlivi.
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