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POTATO INVESTIGATIONS IN

A.

Historical

"canker" of potatoes,
(Schilb.) Perc . , has been known in Newfoundland for severa l

generations and elderly gardeners in the Conception Bay a r e a of the Avalon 

Peninsula stated that canker had been present in their fa ther ' s gardens.

The disease was first reported officially in 1909 by Dr. H. T. then

Dominion Botanist, when wart-diseased tubers were sent  to him from Red

Bay. Subsequently, regulations were established in 1910
prohibiting the importation of potatoes the mainland of Canada f rom

Newfoundland, a ban which is still in effect.

tr ibution

The has become very widespread in Newfoundland, as shown

accompanying map, (Fig. 1) the infestations on the south

and wes t shores of Conception Bay. 

was collected perio 947-55 by G. C. Distr ict Inspector,

Production and Marketing by of ground surveys, collection of

war t disease samples by mail, repor t s of Provincial Agricultural

and by correspondence.

f i rmed by H. Genereux when he surveyed the North Shore of the Gulf of

Lawrence

while travelling in the province, by receipt of diseased samples, and by

during the period 1957-1960,

The information presented in map

The presence of the disease in Labrador was con-

W a r t found by the author in some other localities

Potato war t is a very destructive and serious disease of potatoes in

Newfoundland.

heavy lo s se s occur, especially in gardens where potatoes a r e grown

continuously, o r alternated with cabbage'or

stem, and leaves the

tumors on the affected
tubers, and

The most popular potato variet ies a r e highly susceptible and 

,

disease that can attack

e t issues the host

warted tissue becomes

Contribution No. 3 f rom the Experimental Farm,  Research  Branch, Canada

Agriculture, John' W e Newfoundland.

Plant Pathologist.
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releas ing large  numbers of rest ing spores into the These spores a r e

very long lived, so that soils remain infested for to twelve years under

cultivated crops and f rom twenty to twenty-five years under grassland,

Ea r ly Investigations

The ear l i es t attempt to control the disease was made in the nineteen

thir t ies, when variet ies of potatoes which were immune f rom wart in Grea t

Britain were imported into Newfoundland.

proved to be very susceptible to the local s t ra in of wart, although one of

them, Ar r an Victory, has become the most popular and widely grown 

potato in Newfoundland.

and 1949 when H.N. Davis, a Provincial Fieldman, made a

survey of 147 potato gardens in the sett lements of Seal Cove, Holyrood,

Harbour Main, Avondale, and Conception Harbour and found that the Sebago 

variety was res i s tan t to wart. Twenty-six plots planted to Sebago and

all were f r e e f rom wart disease.

represented in 94 gardens and a l l were wart  

variet ies were a lso planted in the remaining 27 but the land was not

infested by the pathogen,

these var ie t ies

The first development in w a r t control occurred in 1948 

Twelve variet ies other than Sebago were

The susceptible

In 1960, Morgan commenced a of testing named 

var ie t ies and numbered seedlings in an effort to find other var ie t ies with

better  hort icultural  qualities than Sebago and with possible immunity to wart.

To make the tests , replicated plots were planted in wart infested soil

severa l a r e a s near and around Conceptioq Bay, F r o m 1950 to

1957 inclusive, 117 numbered seedlings originated by the National Potato

Breeding Pro jec t at Fredericton, N. B., and 95 var ie t ies  were  

thoroughly tested.

f rom the common s t ra in of wart in Europe.

Institute of Agricultural Plant Breeding, Holland.

found to possess high resistance, and two Dutch variet ies, and

Urgenta, were found to be very highly resistant .

a r e good yielders of high quality, deep pink skinned, yellow fleshed tubers.

They are late in maturi ty but have some res is tance late blight. The 117
seedlings were classif ied as 59 with very low resistapce, 25 with low
resis tance , 27 with moderate resistance, 3 with high resistance, and 3

were f r e e f rom infection, One of the la t ter group was later found to be
susceptible and one was discarded because of poor quality.

a r e l isted in Table 1, The table includes 16 variet ies tested by the author
since 1957.

The author has continued the field testing program of variet ies and

a l so of seedlings developed a t Fredericton.

inclusive, 183 seedlings were tested in wart infested soil in addition to the

16 var ie t ies mentioned above.

I

The named variet ies included 34,which were immune

They were obtained f rom the

The very high res is tance of Sebago w a s Kennebec was

and Urgenta

The variet ies tested, grouped according to their res is tance wart,

During the period 1958 to 1960
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Table 1. Potato Varieties Tested for Wart Resistance in
Newfoundland, 1950 - '1960.

Very high resistance

Less than 1%of tubers

infe c t e d 

Fontana

Kennebec

deling

Ultimus

Chenango

Fundy

Keswick
rr mac

Mohawk

Ontario ,

Pawnee

Placid

Waseca

Urgenta Very low resistance

Over 20% of tubers

Acker se genOne to of

tubers infected

Katahdin
Alpha

A r i

Arran Comrade

Arran Pilot
Moderate resistance

Five to of

tubers infected

Blanik

Boone

C

Huron

Irene

Rode Star

Rural Russet

Voran

White Bliss

White Cloud

Low resistance

Eleven to 

tubers infected

C

Plymouth

V i r

Victory

Bea

Bevelander

Bliss Triumph
Cherokee

Carnea

Chippewa

Climax

Columbia Russet

Craig's Defiance

Delus

Deodor

Standard

Early Dewey
Early Epicure

Early Gem

Early Ida
Early Ohio

Early Rose

Empire

Essex

Furore
Garnet Chili 

Great Scot

Green Mountain

Home Guard

Houma

sselster
Ir ish Cobbler
Kwinta

Libertas
Luctor

Maje stic

he ter
Manota

Meerlander
er ster

e

Netted Gem 

Nova

Or ion 

Osage
Parnassia

Ace

Pimpernel

P

Pontiac
inslander

Profijt

Record

Red Kote
Red Warba 

Rival

R obusta

Saskia

Satapa

Sequoia
s Express

Sientje

Sirtema
Snowflake

Teton
Van Isle

White Rose
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In the first testing year,  each seedling or was planted in

two replicates of eight hills each. Seedlings showing ,no infection o r very

little 1958 and/or 1959 were re tes ted in s ix of thir ty o r forty

hil ls F o r estimating the severi ty of wart on var ie t ies and

seedlings a t harves t time, an

infection classes , w a s used, made up a s follows:

Class Description --Weight

0 No infection 0

2 2

infection index", involving five a rb i t ra ry

1 Light: one pustule up to 1 sq. cm. 1

3 Heavy: 1/4 to 1/2 of tuber warted 3

4 Very heavy: 1 /2 to all of tuber warted 4

Moderate: 1 sq. cm. to 1/4 of tuber warted

The index was calculated by the following formula:

(No. of tubers) + (No. of tubers) + (No. of tubers) +'(No. of tubers)

(in c lass (in ) (in class 3x3 ) in c lass 4x4

Total No. of tubers x 4 
I

The wart infection indices of each seedling and variety in all replicates

were then averaged to get a single value.

were found to possess even greater resistance than Sebago.

Sebago. Several  other Fredericton seedlings and the Noordeling

and were not in 1960, but until further testing has been

done, the resul ts must be inconclusive.

A s resul t of these tes ts , Urgenta, Ultimus, and

The

res is tance of Kennebec was extensively tested and appears to be equal to
!

Effect Weather Conditions on the Severity of Infection

The observation has been by fa rmer s that the severi ty of potato

'wart  disease i s influenced by weather, being least severe in dry summers .  

Since tes t  r esu l t s  seemed to agree with this, a comparison of weather ,

conditions and severi ty of wart infection was made,

and temperature records for the period A p r i l to October, 1958 to 1960

inclusive, are listed in Table 2.

The monthly precipitation

Arb i t ra ry ranges of wart infection indices se t up as follows:

(1) (2) 0.01 to 5.0; (3) 5.1 to (4)10.1 to 20.01 (5) 20.1 to 30.0;

(6) 30.1 to 40.0; (7)40.1 to 50.0, and (8) 50.1 to 60.0, The number of

seedlings and variet ies falling into each range annually were counted and

the corresponding percentage of the total number for the year w a s

calculated (Table 3).



,
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Table 2: Average Monthly and Precipitation,

A p r i l to Oct. for 1958 to 1960 inclusive, John's, Nfld.

Rainfall in Maximum Minimum 
inches Temperature Te mpe r ature

Month 1958 1959 1960 1958 1959 1960 1958 1959 1960 

April

June

July

Sept.
Oct.

3.92 2.44 46.6 40.2 39.5 31.3 27.4
3.36 2.55 3.28 53.6 48.1 53.6 39.3 32.7 36.3

3.80 2.65 57.2 55.1 62.6 41.3 38.8 44.0
6.29 1.21 1.05 70.0 48.0 52.4 63.0

3.60 5.03 2.60 61.8 60.8 64.0 45.3 42.2 57.0

3.50 2.12

7.11 50.6 37.3, 35.2

Table 3: Frequency Distribution of Wart Infection Indices,

1958 to 1960 inclusive

1958 1959 1960 
Range Number Percentage Number Percentage Number, Percentage

3
- 13 14.2

5.1 - 10.0 21 22.8

- 31.5

1 - 17 18.5

1 - 40.0 5 5.4

40.1 2 2.2

Totals 92

50.1 - 2 2.2

7 20 26.7
26 36.6 44 58.7

22 31.0 9 12.0

14 19.8 2 2.6

1 1.4 0 0.0

0 0.0 0.0

1 1.4 0 0.0

0 0.0 0 , 0.0

71 100.0 75 100.0

Table 3 indicates a steady decrease in the severity of w a r t infection

each year, because the number of varieties and seedlings falling in the lowest
infection ranges has steadily increased.
varieties and seedlings have shown zero infection each year. Rainfall records

for 1958-60 show that the months of June, July, August and September have

become progressively drier, so much so that near drought conditions pre-

vailed in only consistent temperature differences in the three

June rainfall would have little effect since the potato plants in the test plots

were still small and tubers had not commenced to form.

i
i

Also, an increasing number of

i

years were the higher minimum temperatures during the summer of 1960,

is most susceptible to wart infection in Newfoundland during July and August.

Comparing the rainfall for July during the three years shows that in 1959

August than in The low rainfall in July 1959, and even less rainfall

i
The potato plant

,

and 1960, it was very low.

in July and August 1960 can be correlated with the decreasing severity of

During 1959, rainfall was received in
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wart infection during 1959 and 1960. The above resul ts could be explained

by higher inherent wart res is tance in the seedlings tested for the first t ime

each year,  but this is unlikely because the disease indices of those variet ies

and seedlings which were re tes ted in 1959 and 1960 have decreased each

year.

to environmental conditions which are unfavorable the development of

war t infection.

Therefore, the apparent increased resistance of the seedlings is due

1.

2.

3.

4.

Summary

The wart disease of potatoes may have been present in Newfoundland 

long before its discovery in 1909. 

Ear ly attempts at control consisted of importing of potatoes

f rom potato wart in Europe but these were found to be susceptible

in Newfoundland.

The very high wart res is tance of Sebago was first noted in 1948. Between

1950 and 1960, the wart  res is tance  of 111 named variet ies and 300

numbered seedlings was determined. Kennebec, Sebago, Ultimus,

Urgenta and F 5318 were found to have very high !resistance,

A correlat ion between rainfall and severi ty of wai t infection was 

indicated from the tes t  resul ts  of 1958, 1959 and
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