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PRODUCTION and maintenance of pure, disease-free and vigorous 
potato seed material demands a thorough knowledge of factors influ­
encing yields, directly or indirectly. Cumulative infection of certain 
virus diseases which tend to cause rapid degeneration and reduction in 
yield potential of seed material is the most important of these factors. 
The troublesome virus diseases are chiefly : leaf-roll, leaf-drop streak 
or virus Y, and potato mottle or virus X. It has been the experience of 
potato-growers in the temperate countries that seed potato obtained 
from the cooler northern latitudes is more vigorous than that from 
the southern latitudes, and the disparity has been attributed to a 
reduction in the incidence of degeneration of seed potato produced in 
the northern latitudes. In the tropical and sub-tropical countries 
certain meteorological and ecological conditions obtaining at high 
altitudes have been found to favour the production and maintenance 
of vigorous seed material, and they have been exploited to advantage. 
As comparable conditions exist in Ceylon's hill country, it is possible 
to maintain potato seed stocks without an appreciable reduction in 
yield potential, by the judicious selection of seed areas and by making 
minor adjustments in agronomic practices. 

Bacterial wilt, caused by Pseudomonal solanacearum, is perhaps the 
chief hazard in seed potato production in Ceylon. The bacterium is 
soil-borne and its growth and parasitic activity are favoured by 
warm and dry weather conditions. As the bacterium is disseminated 
through infected seed, it can gain entry into hitherto wilt-free land 
through the medium of infected seed. Main problems involved in ihe 
production locally of disease-free seed potato can be outlined as : 

(1) In the absence of direct methods for the control of bacterial 
wilt, seed production to be confined to wilt-free zones. 
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(2) Control of v irus diseases to conserve the y ie ld potential of 
seed stocks. 

(3) Maintenance of the purity of the varieties. 

Production of wilt-free seed 

Prel iminary trials conducted in Maha 1956/57 revealed that w h i l e 
the crop at Rahangala w a s riddled to some extent w i t h bacterial wi l t , 
the crop raised at Ambawela , N u w a r a El iya and Bopatalawa w e r e 
refreshingly free of the disease. Based on these results, pilot plots w i t h 
the fo l lowing object ives w e r e set d o w n in cultivators' fields at t w o 
elevat ions , viz., 4,200 ft. and 6,200 f t — 

(1) to ascertain the distribution of bacterial w i l t at the t w o 
elevations. 

(2) to determine the effect of the cropping history on t h e 
incidence of bacterial wi l t . 

(3) to test the val idi ty of the popular theory that farmyard 
manure harbours the bacterium causing w i l t disease. 

A l though inconclusive, the results of these trials brought out the 
fo l lowing interest ing po in t s : 

(1) that bacterial w i l t is absent at a n e levat ion of 6,200 ft., (if n o t 
introduced) . 

(2) that the wi l t organism does not appear to be transmitted 
through farmyard manure. 

(3) that the wi l t disease is present over appreciable ex tents at 
the l ower elevations, and is particularly severe in plots i n 
w h i c h solonaceous crops h a v e b e e n grown. 

4. That bacterial w i l t is more or less absent in paddy land. These 
resul ts w e r e of considerable va lue in the formulat ion of a ' P o t a t o 
S e e d Product ion P r o g r a m m e ' in Ceylon, one of the aims of w h i c h i s 
the production of wi l t - free seed material . Hence, it w a s considered 
w o r t h w h i l e to e x t e n d these trials over a wider range in the potential 
potato growing areas in order to be able to determine the soils free of 
Pseudomonas solanacearum and thus demarcate areas suitable for 
s e e d production. 

Confirmation of the above-ment ioned results w a s sought b y set t ing 
d o w n a total of 121 trials in cult ivators' fields during Yala 1957. F o r 
this purpose, the probable cult ivators in Nuwara El iya and Badul la 
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TABLE I 

Eflect of elevation, nature of land of farmyard manure on the incidence of bacterial wilt 

Badulla District 

Elevation Nature of land 

3,000'-4,000' f Paddy land 
L Highland 

4,000-5,000' ("Paddy land 
|_ Highland 

Above 5,000' f Paddy land 
I Highland 

Nuwara Eliya District 

3,000'-4,000' f Paddy land 
l_ Highland 

4,000'-5J000' ("Paddy land 
\_ Highland 

Above 5,000' f Paddy land 
I Highland 

Mean percent bacterial _ wilt 

without f. y. m with f. y. m. 

39-33 
46-20 
29-40 
75-90 

no trials 
20-06 

40-23 
53-30 
26-80 
67-20 

no trials 
44-00 

18-80 
33-20 
39-60 
49-10 

no trials 
0 

26-10 
36-20 
33-30 
45-30 

no trials 
0 
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districts were grouped into three categories according to elevation with 
the assistance of the Agricultural Extension Officers, and the elevation, 
strata were as follows : 

(a) 3,000 to 4,000 feet-
(b) 4,000 to 5,000 feet. 
(c) 5,000 feet and above. 

Cultivators in each elevation stratum were selected in a random 
manner so as to include a minimum of one trial in paddy land and 
one in highland in each village within a Headman's division. As there 
is no paddy land in the elevation stratum 5,000 feet and over, all plots 
at this elevation were on highland. Certified seed potatoes of the 
variety Tedria were planted in plots 20 feet X 40 feet and one half of 
each such plot was fertilised with a mixture of sulphate of ammonia, 
concentrated superphosphate and muriate of potash in the proportions 
4, 2£ and 1 cwt., per acre, respectively. The other half of each plot 
received the same fertilizer mixture at the same rate and also received 
farmyard manure at the rate of 10 tons per acre, applied in the furrows. 
Seed tubers were planted at a spacing of one foot within the row and 
the rows were spaced two feet apart, All trial plots received a routine 
protective spray of a copper fungicide as a measure against the 
incidence of late-blight. Records on bacterial wilt and other soil-borne 
diseases, aphid infestation, virus diseases etc., were taken at weekly 
intervals. Data on bacterial wilt are summarised in Table 1, and the 
other relevant data are discussed in this article. 
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b e l o w : 

Nuwara Eliya Badulla District Significant 
District difference 

M e a n per c e n t baoterial wi l t . . 26 . . 57 . . 1-1 

2. Paddy land is not total ly free of bacterial w i l t infection, the trend, 
h o w e v e r , be ing that the incidence of infection is less i n paddy land 
t h a n in highland. There is a h igh ly significant difference in the two 
types of land in relat ion to the occurrence of bacterial wi l t , p lants 
g r o w n in h ighland being over 50 per cent more susceptible than those 
g r o w n on paddy land. The m e a n percentage of w i l t disease on the two 
types of land is as s h o w n be low : 

Paddy land Highland Significant 
difference 

Mean per cen t bacterial wi l t . . 32 . . 55 1-5 

P. Solanucearum is k n o w n to be aerobic, and it is , therefore, l ike ly 
that the anaerobic conditions that obtain in paddy land over t h e 
greater part of the year' are unfavourable for the survival and 
mult ipl icat ion of the bacterium. 

3. There is a h igh ly significant difference in the distribution of the 
w i l t disease in the different e levat ion strata. A s shown below, there 
is about 50 per cent more incidence in the e levat ion stratum 4000' to 
5000' than in the lower stratum of 3000' to 4000'. The higher incidence 
of the disease in the 4000' to 5000' stratum m a y be due to the fact 
that the cultivators' holdings in this e levat ion stratum are ex tens ive ly 
cropped w i t h solanaceous crops, particularly tomato, w h i c h are 
a l ternate hosts of the disease organism. 

Elevation Stratum Significant 
r- * < difference 

3,000'-4,000' 4,000'-S,000' 
Mean per cen t bacterial wilt . . 37-5 . . 57-4 . . 1-1 
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Trials in the Badul la district grouped under the e levat ion stratum 
of 5,000 ft. and above w e r e all located at an e levat ion of less than 
5,500 ft., w h i l e all except one in the corresponding e levat ion stratum 
in the N u w a r a El iya district w e r e located over 5,500 ft. The results 
of these trials are summarised below, and they confirm the 
observations made from the prel iminary trials conducted in Mofia 
1956/57. 

1. There is a significant difference in the incidence and distribution 
of bacterial w i l t in N u w a r a El iya and Badulla districts, the later 
district recording more than twice that of N u w a r a Eliya district. The 
m e a n percentage of bacterial w i l t in the t w o districts is as g iven 



METHODS OF POTATO SEED PRODUCTION IN CEYLON 

TABLE III 
Effect of elevation on colonisation of aphids on potato 

Elevation Aphid population mean, per leaf Mean % leaf-roll 
,
 : » . delected 
Upper leaf middle leaf lower leaf Primary Secondary 

6,200 ft. 1-3 . . 1-7 . . 1-2 . . 0 . . 0-9 
4,200 ft. 1-7 . . 5-9 . . 5-5 . . 0 . . 0 
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The 5,000 ft. and over e levat ion stratum is not included in the analysis 
as there is no incidence recorded in the N u w a r a Eliya district. Areas 
over 5,000 ft. in the N u w a r a El iya district w i l l const i tute t h e ' w i l t - f r e e ' 
zone, and therefore, the potential seed producing regions in Ceylon. 

4. The application of farmyard manure made n o significant differ­
ence in the incidence of bacterial wilt . There is no distinction in t h e 
incidence of w i l t in plots that received the fertil izer mixture only and 
those that received the farmyard manure in addition to the fertil izer 
mixture . This confirms the v i e w that the w i l t organism is not 
transmitted in farmyard manure. 

Other soil-borne diseases 
T h e fo l lowing bacterial and fungus diseases w e r e also found to affect 

the potato crop in the hi l l country—Collar-rot, caused by Fusarium 
spp., Rhizoctonia solani and Sclerotium rolfsii, and Black-leg, caused 
by Erwinia atroseptica. The occurrence and distribution of these 
pathogens in the different e levat ion strata are s h o w n in table 2. 
Diseases caused b y the above ment ioned bacterial and fungal patho­
gens appear to be not too troublesome, and if their spread is arrested 
in t ime, they m a y not present a serious threat to potato cult ivation i n 
the hil l country. 

Degeneration of Potato Seed Material 
Degenerat ion of potato seed material is caused b y a number of 

virus diseases, and leaf-roll, v irus Y and virus X appear to play a major 
role. Leaf-roll and virus Y are transmitted b y aphids colonising the 
potato plants, and virus X is spread mechanical ly . 
A s it is necessary that seed areas should b e reasonably free of the 
aphids that transmit the leaf-roll v irus and virus Y, colonisation of 
potato plants b y the aphids w a s studied in the prel iminary trials and 
in the subsequent trials conducted on a large scale. In the latter case, 
t h e strong w i n d s experienced during Yala in the hi l l country w e r e 
found to be unfavourable for aphid colonisation, and the aphid 
numbers recorded w e r e negligible. Data on aphid colonisation and 
incidence of virus diseases w e r e recorded at regular intervals and t h e 
results are tabulated in table 3. 
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Detec t ion of Potato Viruses 

Leaf-rol l and virus X h a v e been detected in imported seed stocks. 
A s the leaf-roll v irus exhibi ts very clear symptoms at the higher 
e levat ions, it can be detected visual ly . This facil itates rogueing, (or 
t h e removal of diseased plants from crops grown for seed purposes) . 
Virus X w h i c h is often symptomless , is detected b y serological 
methods . For this purpose sap from suspected plants is injected into 
rabbits and antisera is prepared employ ing standard serological 
methods . W h e n a drop of di luted antiserum is m i x e d w i t h the sap 
from an infected plant, a dist inct flocculation reaction takes place. 
Hence this method can be e m p l o y e d ' f o r e l iminat ing v irus X from 
nucleus and foundation seed stocks. Local ly prepared ant iserum w a s 
compared w i t h a sample of antiserum obtained from the Rothamstead 
Exper iment Stat ion (through the courtesy of Dr. P. H. Gregory) and 
the reactions h a v e been identical. 

Maintenance of purity of potato variet ies 

Potato variet ies mult ipl ied for seed production on a commercial scale 
are distributed as f o l l o w s : — 

Foundation Seed Farm : Pidurutalagala—variety : Tedria. 

Foundat ion Seed Farm : Uda Radel la—variety : Gineke. 

The variet ies are dist inguished b y the colour of the tubers, and this 
factor facil itates maintenance of purity. Each seed multipl ication 
farm wi l l special ise in the production of only one variety. Hence, 
maintenance of purity can be ensured b y the isolation of potato 
variet ies and b y judicious rogueing of all suspected off-types. 
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T h e results indicate that aphid colonisation on potato plants is more 
i n the l ower elevation, the warm, dry weather conditions obtaining 
at such e levat ions being favourable to the aphids. It is possible that 
t h e cold and humid cl imate of the higher regions is unfavourable to 
the survival and spread of the aphids. Spec imens of aphids col lected 
from potato plants in the course of these trials w e r e identified as 
Myzus persicae, a w e l l k n o w n efficient vector of potato viruses. 

A l t h o u g h primary leaf-roll w a s not encountered in any of the trials, 
secondary leaf-roll w a s readi ly recognisable at the higher elevations. 
This is attributable to the clearer express ion of leaf-roll symptoms 
in the h igher colder elevation. 
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SCHEME FOB SEED PRODUCTION AND RECOMMENDED 
DIRECTIONS OF SEED MOVEMENT 

FIGURE 1 indicates the scheme for potato seed production and t h e 
desired directions of seed movement . 

It is proposed to maintain virus-free nucleus seed stocks of t h e 
commercia l ly propagated varieties, under insect proof conditions, at 
the Central Potato Research Station, N u w a r a Eliya. The nucleus stock 
wi l l be progress ively mult ipl ied and m o v e d to the foundation seed 
farms for further multipl ication. A t both these stages ex treme pre­
cautions are necessary to e l iminate the v irus diseases and thus arrest 
degeneration in y ie ld potential . Foundation seed wi l l be mult ipl ied 
at the seed farms for issue to cult ivators as certified seed potatoes. 

Summary 

The fo l lowing conclusions based on the data gathered from the s tudies 
discussed in this article are n o t e w o r t h y : — 

1. Climatic conditions at the higher e levat ions are re lat ively less 
favourable for aphid colonisation. Therefore, the incidence of 
virus spread and degeneration w i l l be less at the higher 
elevations. 

2. Bacterial w i l t is absent at the higher elevations. 

3. The various soil-borne diseases affecting the potato crop are 
unimportant. 

On the basis of the above conclusions, the recommended m o v e m e n t 
of seed is from higher to lower elevations. Seed should not be m o v e d 
from lower to higher elevations under any circumstances, as such 
m o v e m e n t of seed wi l l result in the introduction of both the 
degenerat ive and the soil-borne diseases into the " disease-free zone ". 
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TABLE H 

Effect of elevation, nature of land and farmyard manure on the incidence of soil-borne diseases affecting potato 

Badulla District 

without farmyard manure mean percent disease with farmyard manure 

Elevation Nature of land 

3,000'-4,000' f P a d d y l a n d 
(_ H i g h l a n d 

4,000'-5,000' r P a d d y l a n d 
(_ H i g h l a n d 

A b o v e 5,000' H i g h l a n d 

Nuwara Eliya District 

3,000'-4,ob0' ("Paddy l a n d 
L H i g h l a n d 

4,000'-5,000' ("Paddy l a n d 
(_ H i g h l a n d 

A b o v e 5,000' H i g h l a n d 

Eusarium sp. Sclerolium 
rolfsil 

Rhizoctonia 
solani 

Black-leg Fusarium sp. Sclerotium 
rolfsil 

Rhizoctonia 
solani 

Black-leg 

T
B

O
P 

0 
0 

0 
0 . 

0 
0-1 

0 
0 

0 
0 

0 
0 

0 
0-4 . 

0 
0 1 

0 
0 

0 
0 

0 
0 

0 
0-6 

0 
0 

0 
0 

0 
0 

0 
0-6 

> 
K 

0 3 0 0 1-0 0 0-4 . 0 1-1 

CULTTJ 

2-0 . 
0 

0-4 
0-3 

3 0 
0 1 

2 0 
3 0 

1 0 
0 

1-0 . 
0-2 

5-0 . 
0-6 . 

4-0 
4-0 

n 
CO 

< 
0 
0 

0 
0 

0 
0 

0 
0-5 

0 
0 

0-1 
0 

0 
0 

0 
0-4 

O 

a 
0 0 0 0 0 0 0 0 
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