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Describe technologies that have been developed and used by CIP and 
National Programs in order to promote the research and the exchange of 
information among scientists. They are regularly updated according to the 

/ scientific advance. 
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FOR RESISTANCE TO POTATO VIRUSES X AND Y 
BY THE MASS INOCULATION TECHNIQUE 
WITH SPRAY GUN 

1 Procedure 

2 References 

In a potato breeding program for resistance to potato virus X (PVX) and potato 
virus Y (PVY) it is usually necessary to evaluate large numbers of progenies, and it 
is desirable to reduce the size of the population by eliminating, as early as possible, 
the maximum number of susceptible progenies. The mass inoculation technique 
with spray gun at an early stage serves that purpose, and avoids contamination at 
inoculation with non-target viruses. The immunity level of resistance to PVX and 
PVY and the monogenic dominant inheritance for each of them facilitates the 
process for the selection of resistant progenies. 

The mass inoculation technique with spray gun is based on previous work by 
Timian, et al. (4), Lindner and Kirkpatrick (2), Wiersema (5) and Rizvi (3). The 
method described here used at the International Potato Center is based on studies by 

Davila and Fernandez-Northcote (1) to improve efficiency. More than 96% of the 

seedlings are infected, of those more than 88% show symptoms, making 
unnecessary a second manual inoculation. 

After PVX and/or PVY inoculation, resistant seedlings may be greenhouse or field- 
screened or evaluated for resistance to other pathogens like potato leaf roll virus, 
Phytophthora infestans, Alternaria solani and nematodes. 



1. Seeds previously treated with gibberellic acid (1 ppm x 24 hr) are sown after 

drying (1-2 days) in flats 30 x 40 x 6 cm (Figs. 1 and 2), to obtain about 150 

seedlings per flat per family. Seeds are distributed in six rows spaced 5.5 cm. 

Gibberellic acid treatment breaks dormancy resulting in better germination and 

seedling urliformity (Fig. 3). 

Fig. 1. Flats used for seeding. Six rows spaced 
5.5 cm are prepared with wood template 
shown in Figure 2. 

Fig. 2. Wood template used to prepare rows in flats. 
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Fig. 3. Germination and seedling growth should be uniform. 
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2. When seedlings reach the two-four leaf stage (about three weeks after sowing) 

(Fig. 4) they 'are inoculated by spraying the inoculum with an artist's air spray 

gun, working at an air pressure of 25-30 lblsq i r i  or 1.8 kgIcm2 (Fig. 5) .  

Fig. 4. Seedlings are inoculated at the two-four leaf stage. 

Fig. 5. lnoculum is sprayed with an artist's air spray gun. 
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- Air pressure is supplied by an air compressor (Fig. 6) .  

- Spray gun: Homi Y-4 (Fig. 5). This is made in Japan. Parts are metallic and 

can be autoclaved. Cup holds 50 ml of inoculum which is enough for one flat 
(usually 50-100 muflat is used). Other brands are available. 

Fig. 6. Air pressure for inoculation with spray gun is supplied by 
an air compressor. 
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3. Spraying is as close as possible to the leaves until some inoculum infiltration 

(watersoaking) is observed (Fig. 7). This takes about 2.2 seclseedling. However, 

spraying could be faster than that (without a sensible decrease in percent of 

infection) taking only 0.6 seclseedling and not necessarily waiting for 

infiltration. 

4. Inoculum is at a 2% w/v concentration (2 g Nicotiana occidentalis PVYO -or 

2 g Nicotiana glutinosa PVX - infected leaves, individually or together, 15-25 
days from inoculation, in 100 ml distilled water), filtered through cheesecloth, 
containing 0.5% carborundum 600 mesh. 

Fig. 7. Spraying is as close as possible until some infiltration is 
observed. 
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5. Inoculated seedlings are incubated in a screenhouse or greenhouse at 16-28 C. 
Right after inoculation seedlings are covered with wet paper for about 24 hr. 

6. Symptoms appear from 4 to 11, and up to 21 days after inoculation (Figs. 8, 9 
and 10). 

Fig. 8. Necrotic local lesions induced by PVX or 
P W  after spray gun inoculation. 
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Fig. 9. Systemic vein necrosis and green spots and chlorosis 
induced by PVX or PVY after spray gun inoculation. 
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Fig. 10. Mosaic induced by PVX or P W  after 
spray gun inoculation. 

7. Seedlings not showing symptoms are saved (at CIP selection is for immunity). 

8. Two-three weeks after inoculation, symptomless seedlings are transfered to 
individual jiffys or pots. 

9. Symptomless seedlings are allowed to tuberize in jiffys or pots, or, 4-5 weeks 
after inoculation, are transplanted to the field for agronomic evaluation. 
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