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SUMMARY

Fifty five potato varicties were compared with Majestic for the resistance ol their tuber tissues to in-
fection by Phyiophthora infestans (MONT.) DE BARY in three kinds of test using 1. halved tubers; 2.
tuber slices and 3. whole tubers.

Tissuc resistance was better indicated by the extent surface mycelium developed after the fungus had
grown through a slice of standard thickness (Test 2) than by the density of surface mycelium on the
inoculated surface (Test 1) or by the area of necrotic tissue (Test | and 3).

Most varieties that suffer few tuber infections when grown as field crops were rated as resistant by
these tests. Tissue resistance as assessed by these simple laboratory tests, which require only few repli-
cates. could be used to select tuber-resistant varieties.

|. INTRODUCTION

A simple, quick but reliable method of selecting for tuber resistance to blight. needing
few replicates, is required, as breeders have many seedlings to test but only a few
tubers of each. In an attempt to devise such a test, tubers of 55 potato varieties were
compared with Majestic by three methods during the winters of 1959 and 1960. Fewer
blighted tubers are generally found in field crops of the maincrop variety Majestic than
in many other varieties, and tests of tubers in the laboratory show it to be consistently
resistant. Comparisons were made to see whether the results of laboratory tests cor-
related with the field performance of the varieties.

2. MATERIALS

The varieties were grown in small plots at Rothamsted and the crop kept in a cool
store after harvest: all tests were done before the tubers sprouted. For convenience,
varieties were tested in groups, generally of twelve, with the variety Majestic as a
standard; early, maincrop and late varieties were included in each group. Cultures of
Phytophthora infestans were maintained on potato slices or on leaves, and dense suspen-
sions of sporangia and zoospores were used as inoculum.
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3, METHODS

The susceptibility of tuber tissues was assessed in three ways which, for convenience,
are referred to as the ‘half-tuber’, ‘tuber-slice’ and “whole-tuber’ tests.

3.1. Half-tuber test

This was based on a technique described by MULLER, CULLEN and KOSTROWICKA
(1955). Three tubers of each variety were cut lengthwise and each half inoculated in
two positions, at opposite ends of the exposed face, with a filter-paper disc (7 mm dia-
meter) previously dipped in the spore suspension. Six ““Polythene™-lined boxes were
used for each test group and in each were placed half tubers of each of the 12 varieties
plus Majestic in varying order. Damped **Airoporena” (a foamed polyurethane sheet
supplied by Progress Mercantile Co. Ltd., London E.C. 1} was placed over each box
and covered by a flap of “'Polythene™. After inoculation, the boxes were put in an un-
heated store at 13-14°C. The filter-paper discs were removed two days later and, after
one week, the extent and density of surface mycelium was graded subjectively in four
categories, from 1 (no response) to 4 (maximal response). At the end of the experiment
(10 days) the tubers were cut and the internal spread of the fungus was assessed from
the depth of necrotic tissue ; again four categories were used: 1 = no penetration: 2 =
penetration less than 2 mm: 3 = penetration less than 5 mm; and 4 =- penetration
more than 5 mm. In 1960 the surface assessments were made after 6 days and pene-
tration 7 days after inoculation.

3.2. Tuber-slice test

A disadvantage of the half-tuber test is that the internal spread of the fungus is not
directly related to the amount of necrotic tissue, because varieties differ in the rate at
which cells die after infection. To overcome this, the rate at which the fungus advanced
through the tuber tissues was estimated by inoculating an 11-mm thick slice of tuber
tissue on one surface, and then recording the amount of aerial mycelium appearing on
the opposite surface after a specified interval (LAPwooD and McKEE, 1961).

Two slices were cut from each of six tubers of each variety and the twelve replicates
then placed in separate boxes as in the half-tuber test. A filter-paper disc dipped in the
inoculum was placed at each end of the slice, a. on the outer cortical tissues at the edge
of the slice for six of the replicates, and b. on the central medullary region for the
remainder (in 1959 only one medullary inoculation in the centre of the slice was used).
The discs were removed after 2 days and the slices turned over, so that the uninoculat-
ed surface was uppermost. In 1959, the extent and density of aerial mycelium on this
surface was determined after 4, 5, 6 and 8 days, using the subjective key as in the half-
tuber test, but in 1960 the time for penetration of each slice was estimated by observ-
ing the first signs of aerial mycelium.

3.3. Whole-tuber test

This method was devised to test the resistance of the cortical tissues of the tuber and to
use smaller wounds than the previous tests, in which the tuber was damaged extensive-
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ly by cutting. Tubers were thoroughly washed but not surface-sterilised and two, wide-
ly-spaced, shallow cuts, just sufficient to pierce the periderm, were made with a No. 3
cork borer (6 mm diameter). The small disc of periderm was removed with forceps and
the exposed tissue inoculated with filter-paper discs. Five or six (1960) tubers were
arranged in different positions within and between boxes as already described. After 24
hours at 13-14°C, tubers were transferred from the “*Polythene -lined to normal seed-
boxes, and kept at 20°C for 14 days. Tubers were then cut and penetration of the
fungus assessed from necrosis, as previously described. Varieties differed in their reac-
tions; some showed extensive necrosis in the outer cortex with little or no penetration
through the vascular ring into the inner cortical and medullary tissues, whereas with
others the reverse was true. Thus an assessment based on depth of penetration was of
little value. The various necrotic patterns shown in the FIGURE, were used to describe
the rot on each tuber. For convenience of presentation, the various patterns are group-
ed in three basic types.

3.4. Field estimates of tuber resistance

These estimates proved more difficult to obtain than expected for, in 1959, there was
little information on the field susceptibility of tubers of some new varieties. In 1960,
Dutch varieties were included in the tests so that laboratory results could be compared
with the Dutch List (HOGEN ESCH and ZINGSTRA, 1957) which gives the tuber resist-
ance of varieties widely grown in the Netherlands. However, the Dutch assessments
for some British varieties are at variance with our experience, for example 4drran Pilot
(early) and King Edhward (maincrop), both tuber-susceptible varieties in Britain, are
rated more resistant than Majestic. The assessments in TABLE 5 are based on informa-
tion from various sources including the Dutch List, National Institute of Agricultural
Botany (N.1.A.B.) field trials, the survey work of KEHOE (1961-1963) in Eire, and from
discussion with many field workers.

4, RESULTS

TaBLES | and 2 give results in the different tests for 1959 and 1960 respectively. The
varietal order within the groups was determined by maturity class and by the mean of
individual test scores for the three tests: varieties with tuber resistance in field crops
considered to equal or exceed that of Majestic are shown in bold type.

To assess the value of a particular test to a breeder two criteria were used: — 1. the
number of field-resistant varieties not detected by the test and 2. the number of field-
susceptible varieties indicated as resistant by the test score. The largest Majestic scores
were used in these comparisons: for example, in the 1959 half-tuber tests (TaBLE 1), the
largest score for sporulation in five independent tests was 2.4 and for penetration 2.8
(see TABLE 3a).

4.1. Efficiency of the half-tuber test

Assessments were based on the density of surface mycelium and on the amount of
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TasLE |. Detailed results of the performance of 46 varieties of different maturity (E - carly: M -
maincrop: L - late), when compared with Majesric in 1959 (Details of tests in text)

Varicty Maturity Half tubers Tuber slices Whole tubers!
sporula- penctra-  sporulation scores® rot pattern
tion scores®  tion scores®  medulla® cortex® 1 I
Group |
Duke of York E 3.2 3.6 23 33 - 4 6
Craigs Alliance E 31 28 2.7 2.5 - 10 -
Arran Pilot E 3,1 35 25 1,2 - 4 4
Arran Banner M 2.9 338 2.5 RI%S - 3 7
Russet Burbank M 3.0 3.0 3.0 33 | 7
Sebago M 32 3.5 2,5 2,5 I 5 3
Katahdin M 29 2.8 3.0 2.8 -9 I
Arran Viking' M 2.7 3,6 28 1.5 1 3 6
Ontario M 2,2 2,0 2.2 1.6 5 1 3
Arran Victory L 2.5 37 2.7 2.0 ! 6 1
Golden Wonder L 1,9 3,0 1.3 1,7 7 1 -
E 57° 3.5 18 35 22 - 8] 2
Majestic M 2.2 25 2,0 1.5 - -
Group Il
Epicure E 3.7 39 2.5 3.2 - - 10
Home Guard E 32 32 3.2 3.8 - 4 6
Eclipse E 3.2 39 3.2 38 6 3 1
Viola E 23 3.2 32 23 - - 8
Ulster Grove M 3.1 31 32 35 - -8
King Edward M 34 2.7 27 32 - 6 2
Doon Star M 32 3,1 2.7 29 1 8 |
Pentland Crown M 2.1 24 1,7 1.8 - 6 4
Record M 1,6 2.2 2.0 2,0 6 1 3
Kerr's Pink L 2.1 3.1 R 37 - 5 R
Shamrock L 2,2 23 1.3 1.3 8 - -
E 62° 4.0 38 3.5 3.6 - - 10
Majestic M 2.4 2.8 1.3 1.8 - - -
Group HI
Ulster Premier E 4.0 3.6 37 3.5 - - 10
Sharpe’s Express E 35 38 33 3.0 -9 |
Ulster Chieflain E 3.0 38 3,0 11 -9 1
Ally M 32 22 35 3.0 - 7 3
Majestic M 2,2 2,6 2,0 2,0 2 4 -
Stormont Dawn M 1,9 32 1.0 2.1 1 7 -
Ulster Supreme L 3.5 38 33 38 ~ 5
Ackersegen L 2.6 2.6 1.8 2,3 17 -
Skerry Blue L 2,9 2,2 2.7 1,2 2 4 4
Champion L 2.8 3.1 1,3 1,6 6 1 1
Spry’s Abundance L 1.8 2,3 1,0 1.9 1 3 4
As L .5 2.1 1,0 1.0 - 8 2
Majestic M 1.9 2,2 1.8 1.8 - - -
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TABLE 1. (continued)

Variety Maturity Half tubers Tuber slices Whole tubers!
sporula- penetra-  sporulation scores?® rot pattern
tion scores? tion scores®  medulla® cortex? I I
Group IV
Ulster Prince E 3.0 4.0 28 32 - 3} 7
Craigs Royal E 3.2 3,1 23 1.4 6 3 |
Ulster Tarn M 2.8 3,7 38 2.6 - 2 6
King Edward M 37 30 2.7 27 - - -
Frithperle M 3, 2.2 32 37 4 4
Ulster Cromlech M 3.0 3.1 27 3.0 S 4 -
Ulster Beacon M 1.5 2.2 1,7 16 i 2 -
Leinster Wonder L 28 37 2.8 33 27 |
Up-to-Date I 2.7 2.8 2.7 2.8 4 &)
Irish Chieftain L 32 2,0 2,0 1,0 8 2 -
Pimpernel L 3,0 2.4 1,0 1,1 1 9 -
Robijn L 22 2,0 1,0 1.0 9 1 -
Majestic M 2.1 2,7 1.5 1,1 - - -
Sorre Reifezeit Halbe Knollen Knollenscheiben Ganze Knollen'
Sporula- Eindrin- Sporulationswerte? Befallsflichen-
tionswerte® gungswerte®  Mark® Rinde?* ansichs
oI
Variéré Maturité Demi-tubercules Tranches de tubercule  Tubercules entiers!
sporulation pénétration cote de sporulation® aspect de pourri-
cote? cote? nmoelle? deoree® Hre
[ 1 T
' See FIGURYE (1 - resistant to 111 - susceptible) siehe ABBILDUNG U~ resisrent bis 1 - anfdllivy - voir

FIGURE (/] = résistant a 1 susceptible .

¢ Score based on 4 categories (1 - no response to 4 - maximum response) — die Bewertungsskala basierte auf
4 Karegorien (1 - Keine Reakition bis 4 stdarksre Reaktion: cotation en 4 catégories 1 réaction nulle a 4
reaction maximale ).

! Mudull\l inoculation scored 3 days and cortex 6 days alter inoculation Inohulation des Marks nach
5 Tagen boniticrs und die der Rinde nach 6 Tagen  corations fuites sur fa moetle 3 jours apres Uinoculation et
celles sur ki cowche corticale 6 jours apres Finocidation.

" Varieties in bold type show tuber resistunce in the field (see TABLE 3y - die in Ferrdruck angegebenen Sorien
besitzen Knollenresisienz im Feld ( siehe TABELLE 3) les varictés en gros caractéres monirent de la résistan-
ce dutubercule dans le champ (voir TABLEAU 5).

St,udlmg,s from N, Ircland found to be highly susceptible to tuber blight wt Rothumsted — Sdmilinee von
Nord-Irland, die in Rothamsted als sehr anfdllie geven Knollenfiule befunden wurden - — plantules de Ulrlande
du Nord trouvées hautement susceptibles au mildiow du tubercule @ Rothamsted.

TaserLLE |, Ausfiihrliche Ergebnisse betreflend Verhalten von 46 Sorten mit verschiedenen Reifezeiten
(E  friih; M - Haupternie: L spiit) im Vergleich mir Majestic im Jahre 1939, Die
Testmethoden sind im Text beschrieben.

TaBLeau 1. Résulrars déraillés des performances de 46 varicéiés de diverses maturités (E hative: M
principale récolre, L rardive) en comparaison avec Majestic en 1959, dans les rests dé-
crits dans le rexte.
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TasLE 2. Detailed results of the performance of 24 varieties of different maturity when compared
with Majestic in 1960 (Details of tests in text)

Variety Maturity Half tubers Tuber slices Whole tubers?
sporula- penetra- medulla cortex rot pattern
tion scores®  tion scores? No." No." I 1 1 avy
Group |
Duke of York E 38 2,8 - - 0 4 7 1
Arran Pilot E 32 2.4 12 2 0 0 10 2
King Edward M 32 23 10 9 04 8 0
Cayuga M 34 3.1 8 7 5 2 | 4
Koopman’s Blauwe' M 3,7 A7 4 6 1 8 2 1
Great Scot M 34 2.2 6 10 4 6 2 0
Furore M 3.6 30 6 3 1110 0
Noordeling M 2,2 29 6 4 75 0 0
Record M 1.8 2,6 2 0 6 0 1 5
Voran L 1.8 2.8 4 3 1 8 1 2
Populair L 35 2.4 2 0 Im o o0 1
Regina L 1.4 2,5 2 1 2.9 0 1
Majestic M 2.2 2.4 4 5 4 5 3 0
Group Il
Bintje M 37 2 12 12 0 2 10 0
Redskin M 3,1 2, 10 12 0 0 12 0
Dr. Mclntosh M 32 32 10 10 4 5 3 0
Eigenheimer M 3.7 23 12 9 04 8§ O
Gineke M 1,3 2,7 2 10 57 6 0
Sientje M 1,2 2.2 4 6 s 0 5 2
Prof. Broekema M 0,2 2.1 0 1 6 5 0 1
Loman 43-35 L 2,1 2.5 4 9 21 7 2
Zeeburger L 0.8 1.8 6 7 57 0 0
Robijn L 2,7 22 0 2 75 0 0
Pimpernel L 2,6 2,0 2 0 101 0 1
Libertas L 0.8 2,0 2 1 1 6 5 0
Majestic M 2,0 23 2 7 2 4 6 0
Sorte Reifezcit Halbe Knollen Knollenscheihen Ganze Knollen'
Sporula- Eindrin- Mark Rinde Betallsflichen-
rionswerte®  gungswerte®*  Zahl* Zahl® ansichi
11 avy
Variété Marurité Demi-tubercules Tranches de tubercules Tubercules entiers’
sporulation pénérration  moelle écorce aspects de pourri-
cote? cote® nombre® nombre® ture

I ur avy

' ¢ and * See corresponding notes in legend TABLE | — siche die entsprechenden Anmerkungszeichen in der
Lexende auf TABELLE 1 — voir les notes correspondantes dans la légende du TABLEAU 1, .
“ Number out of 12 slices penctrated by fungus 5 days rom inoculation — Anzahl Knollenscheiben (von 121 in
die der Pilz 5 Tage nach der Inokulation eingedrungen war — nombre de tranches sur 12 pénéirées par le cham-
pignon 3 jours aprés inoculation.
* See FIGURE — siefte ABRILDUNG — Voir FIGURE.
TABELLE 2. Ausfiihrliche Ergebnisse des Verhaliens von 24 Sorten verschiedener Reifezeit im Vergleich
mit Majestic im Jahre 1960. Die Unrersuchungsmethoden sind im Text beschrieben.
TABLEAU 2. Résultars déraillés des performances de 24 variérés de diverses maturités en comparaison
avee Majestic en 1960 dans les rests décrits dans le rexte
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FIGURE
Rot pattern 14 days after in-
oculation of a surface wound
I
11 ABBILDUNG

Ansichr der Befallsflichen 14
Tage nach Impfung einer ober-
flcichlichen Verletzung
FIGURE

Aspect de pourriture 14 jours
apres linoculation d’une bles-
sure superficielle

Photo: Rotiramsted Experimental Station

The FIGURE shows the range of reactions: —~ a. Populair, b. Robijn, c. Koopman's Blauwe, d. Eigenhei-
mer, e. Redskin, f. Bintje, g. Duke of York and h. Record, and how they were condensed for TABLES |
and 2: - Type I (a - b) resistant; Il (¢ - d) intermediate; IIT (e -+ f - g) susceptible and Type IV (h);
see text and TABLE 2.

Darsrellung des Reaktionsbereiches: a. Populair... h. Record, und wie sie zusammengefasst wurden fiir
die TABELLEN | und 2: Tap I(a - b) resistent; Il (¢ - d) mirtel; 11l (e * f - g) anfillig und Tvp IV
(h); siehe Text und TABELLE 2.

Hlustration d’une série de réactions: a. Populair... h. Record, er corées dans les TABLEAUX | er 2: Type |
(a . b) résistam; Il (¢ — d) intermédiaire; 1l (¢ - f - g) susceptible et Type 1V (h); voir texte et
TABLEAU 2,

necrotic tissue. When the efficiency of the method was based on the 1959 sporulation
scores (TABLE 3 a.l), 5 varieties with resistant tubers in the field gave scores greater
than Majestic (2,4), and, therefore, would not have been selected, whereas the field-
susceptible Kerr's Pink and Pentland Crown, with scores smaller than Majestic, would
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have been selected as resistant. Comparing the 1959 penetration scores with Majestic
(TABLE 3 a.2) indicate even more field-susceptible varieties as resistant. Penetration
was estimated from the depth of necrotic tissue but, as noted above. the host reaction
differs greatly in different varieties, and depends on the degree of resistance. Most
resistant varieties show a dark brown ‘pitted’ rot, whereas susceptible ones show a
very light brown reaction, which makes the exact area of necrosis difficult to define.
Some varieties, Pimpernel for example, support a dense surface mycelium with little
penetration into the tissues: however, surface reaction probably indicates the suita-
bility of the cut surface as a food base for the fungus, rather than reflecting the extent
to which the fungus has penetrated. Thus a selection based on this test would be in-
efficient because it would class too many field-susceptible varieties as resistant.

4.2. Efficiency of the tuber-slice test

In this test, the fungus has first to grow through a slice of tissue of standard thickness
and then to appear as a mycelium on the opposite surface. The extent and density of
this mycelium should estimate resistance of the tissues better than the half-tuber test,
which is based on the rate at which cells die. The slices were inoculated either on the
central medulla or on the outer cortical tissues.

Comparing medulla scores for 1959 (TABLE 3 b.1) with Majestic, Ontario and Arran
Viking are the only field-resistant varieties undetected and Pentland Crown is the only
field-susceptible graded as resistant. With cortical inoculation (TABLE 3 b.2), Ackerse-
gen and Stormont Dawn are not shown as resistant and several field-susceptible varie-
tics are, which suggests that the outer cortex of some varieties is more resistant than the
inner cortex and medulla: this is also suggested by results of the whole-tuber test.

4.3. Whole-tuber test

This was the least satisfactory and yet perhaps the most interesting of the three meth-
ods. The shape of the rotted area often differed between replicates, although both
highly resistant and susceptible varieties showed consistent patterns. In many varieties.
the rot was extensive in the outer cortex with little or no penetration of the fungus into
the inner cortex or medulla. Record was of particular interest because some replicates
showed a restricted rot of the Populair type (Type I, FIGURE) whereas. in others. the
medulla was completely rotted (Type I'V. FIGURE). The rot pattern seemed to depend
on the distance of the inoculation site from an eye and to involve the medulla when
this was small. This suggested that the inner medulla was susceptible and was, perhaps.
being protected in some way by the outer cortex: alternatively, the vascular ring
(dividing the outer cortex from the inner cortex and medulla) may have been a barrier
to the fungus. The effect of breaking through the vascular ring was, therefore, tested,
using 6 tubers each of 12 varieties, including Record. Each tuber had two wounds, one
shallow as used in this test previously and the other deep. The deep one was made by
removing, with a No. 3 cork borer, a plug of tissue 6 mm in diameter and 7 mm deep
which was replaced after inoculating the cavity: the surface was then sealed with wax.
The results (TABLE 4) showed that the depth of the wound had some effect on the exten-
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TasLe 4. Effect of inoculating tubers with blight, either at a surface wound or one 7 mm deep, on the
amount of rot of the outer cortex and inner cortex and medulla

Varicty Surface wound Deep wound
cortex? medulla! cortex medulla
(cm) (sq. cm) {cm) (sq. cm)
Bintje 2,5 1,2 37 5.7
King Edward 2.8 1.0 34 2.9
Ulster Supreme 3.6 3.5 4,2 9.8
Furore 2.6 0.4 3 2.0
Majestic 2.5 0.5 2.8 1.6
Record 1.3 0.2 2.6 34
Prof. Broekema 1.4 0.2 2.2 I.1
Zeeburger 2.5 0.1 2.8 1.3
Populair 1.7 0,1 2.0 1.0
Regina 1.6 0.2 27 1.2
Pimpernel 2.3 0.1 1.8 0.1
Robijn 1.4 0.0 2.1 1.3
Sorte Oberflichliche Verlerzung Tiefe Verletzung
Rinde* (em ) Mark® (cni®) Rinde® (cn) Mark! (cni*)
Variéré Blessure superficielle Blessure profonde
écorce (cnt) moelle (eni*) deoree (ent) moelle ( co*)

t Area of invasion bevond vascular ring. Product of mean depth and lateral extension in tissues  Befalls-
fliche iiher den Gefdisshiindelring hinaus. Produlct aus mittlerer Tiefe und seitlicher Ausdehnung in den Geweben
—aire d'envahissement au-dela de la zone vasculaire. Produir de la profondewr moyenne par lextension larérale
dans les tissus.

¢ Invasion of cortex when tuber cut through inoculation point  Befall der Rinde, wenn die Knolle beim Inoku-
fationspunkt durchgeschnitien wird — envahissement de la couche corticale an travers du point d"inoculation
révele en sectionnant le tubercule.

* Mean tigures from 6 tubers, cach tuber having onc shallow and one deep inoculation — Alirrelzallen von 6
Knollen, jede mit ciner oberflichlichen und ciner tiefen Inokulation - chiflres moyens de 6 tbercules avant
recu chacun une inoculation superficielle er une profonde.
TaserLe 4. Die Wirkung der Impfung von Knollen mir P, infestans, enrweder durch eine oberfiiichliche
oder eine 7 mm tiefe Verlerzung., auf den Umfang der Feiule in der dusseren und der inneren
Rinde sowie des Markes

Tasreau 4. Effer de Uinoculation de tubercules avec le mildiou, soit sur une blessure superficielle, soit
sur une de profondeur de 7 mni, sur Uimportance de la pourriture dans la couche corticale
externe et interne, et dans la moelle

sion of the rot in the outer cortex but a larger effect on infection of the medulla, which
rotted more with the deeper wound. Of the resistant varieties. Pimpernel was least and
Record most susceptible to medullary infection. If the vascular tisesus can be consid-
ered as a barrier protecting the susceptible medulla of Record, the barrier may be
breached at an eye where the vascular elements and medulla approach the tuber sur-
face. Thus infection through a lenticel in Record may produce a restricted rot. whereas
infection through the eye may allow the fungus direct access to the central susceptible

224 Eur. Potato J., Vol. 8 (19651 No. 4 ( Dec.)



LABORATORY ASSESSMENTS OF THE SUSCEPTIBILITY OF POTATO-TUBER TISSUE TO BLIGHT...

tissues. Tuber infection of many varicties in the field often occur through eyes (Lap-
wooD, 1961), so the resistance score of the medulla in tissue tests may be of more value
than that of the outer cortex. This requires further investigation.

5. DISCUSSION

The tuber-slice test gives results that correlated with ficld resistance to tuber infection.
Medulla scores (TABLE 5) indicate the most field-resistant varieties, but do not distin-
guish varieties of intermediate or low resistance.

However, had a breeder based his selection on the above tests, using the reactions of’
Majestic as a guide. most of the resistant varictics in the 55 tested would have been
detected. There are inconsistencies: examples are drran Viking which had susceptible
tissue but is as resistant as Majestic in the field, and Spry’s Abundance, which, although
reputed resistant in the field and having resistant tissues. had 167, and 8°, blighted
tubers in Irish trials in 1961 and 1962 when Majestic (not tested in 1961) had only 17
(KEHOE, 1962 and 1963).

A test for resistance during the growing period. or based on the inoculation of intact
tubers, might be expected to assess tuber resistance better than one based on the
reactions ol tuber tissue during the early storage period, but such a method will waste
breeders’ materials. BONDE, STEVENSON and CLARK (1940), WEIHING and O'KEEFE
(1962). DaviLa (1964) and many others have dipped or sprayed tubers and determined
the proportion infected and the amount of tissue rotted but, in my experience, al-
though such tests give a more complete picture of varietal susceptibility or resistance,
they require 40-30 tubers for reliable results. Moor (1963) found good correlations be-
tween such laboratory and field assessments but only after several tests, cach involving
12-24 tubers.

Tests based on tissue resistance cannot be expected to give all the information re-
quired by the plant pathologist but, as tissue resistance seems to be a feature common
to many field-resistant varieties, it is a useful characteristic for the breeder to use in
making preliminary selections. JONES, GIDDINGS and Lurman (1912) assessed sporula-
tion on tuber plugs and found some correlation with field estimates of resistance. but
MELARD (1961). who compared sporulation on tuber sections. failed to distinguish
resistant from susceptible varieties. The tuber-slice test described here, is based on the
development of surface mycelium on the face distant from the site of inoculation at a
given time after inoculation and depends on the rate the fungus grows and its capacity
to sporulate on the host tissues: it may thus measure tissue resistance more accurately
than methods based on recording the density of mycelium on the inoculated surface,
or on estimating fungal invasion from the depth of necrotic tissue.

A test of this type, using 4 slices cut from 2 tubers. has been used in the breeding pro-
gramme at the Max Planck Institute. Cologne, Germany, but has not been published
(FRANDSEN — personal communication). Each tuber is first halved and a 15 cm slice is
cut from each half with a plane. The surface exposed by the second cut is inoculated
with zoospores and is then replaced on the remainder of the half tuber. A further Smm
is later cut from the slice, so that the fungus mycelium after penetrating the I-cm slice
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emerges through a non-suberising surface. The material is then scored on 2 or 3 consec-
utive days and the results compared with standard varieties.

A further advantage of the test is that the apical section of tubers can be saved and
planted.
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ZUSAMMENFASSUNG

LABOR-BEURTEILUNGSMETHODEN BETREFFEND ANFALLIGKEIT DES KAR-
TOFFELKNOLLENGEWEBES GEGEN KNOLLENFAULE { Phytophthora infestans)

In diescr Arbeit werden Untersuchungen be-
schrieben, die 1959 und 1960 mit Knollen von 35
Sorten angestellt wurden. Es handelte sich darum,
die Fahigkeit der P. infestans dic Knollengewebe
zu befallen im Vergleich zu dieser Fihigkeit bei
der Sorte Majestic, deren Knollen sehr resistent
sind, zu ermitteln.

Es wurden drei Untersuchungsmethoden ange-
wendet: 1. halbierte Knollen, 2. Knollenscheiben
und 3. ganze Knollen sowie rasche Bewertungs-
methoden nach Punktzahlen. in der Regel von |
(keine Reaktion) bis 4 (maximale Reaktion).
Die Ergebnisse sind in den TABELLEN | und 2
dargestellt, Sorten mit gleicher oder grosserer
Knollenresistenz im Feld als AMajesric sind in
Fettdruck angegeben.

Um den Nutzen ciner einzelnen Untersuchungs-
methode (TABELLE 3) zu bewerten, wurden zwei
Kriterien betrachtet: |, die Anzahl der feldresis-
tenten Sorten, die durch den Test nicht entdeckt
wurden (die Bewertungszahlen fiur Majestic fan-

den beim Vergleich als Standard Verwendung),
2. die Anzahl der im Feld anfilligen Sorten, die
anhand des Labortests als resistent beurteilt
wurden.

Der Knollenscheibentest vermittelte die eindeu-
tigsten Angaben beziiglich Resistenz gegeniiber
Knolleninfektionen unter Feldbedingungen (TA-
BELLE 5) und wird fir den Ziichter als niitzlich
betrachtet.

Vergleiche zwischen Sorten (nach Impfung der
ganzen Knollen) basierten auf der Form des be-
fallenen Gewebes (ABBILDUNG). Obwohl der Test
selbst von beschrinktem Wert war, wurden dic
Unterschiede in der Resistenz der verschiedenen
Knollenteile deutlich aufgezeigt.

Bei cinigen Sorten z.B. Record, schien der Ge-
fissbiundelring als eine Sperre gegeniiber dem
Pilz zu wirken. Wurde die Sperre durchbrochen,
so wurde das innere Markgewebe umfassend be-
fallen (TABELLE 4).

RESUME

COTATION DE LABORATOIRE DE LA SUSCEPTIBILITE DU TUBERCULE
DE POMME DE TERRE AU MILDIOU (Phytophthora infestans)

Le travail décrit les tests exécutés en 1959 et en
1960 sur des tubercules de 55 variétés; la capacité
du P. infestans d’envahir les tissus du tubercule se
détermine par comparaison avec Majesric, dont
les tubercules sont résistants.

Les tests sont de trois sortes et portent sur 1. des

228

demi-tubercules, 2. des tranches de tubercules et
3. des tubercules entiers. Les évaluations sont
rapidement cotées suivant l'échelle | (aucunc
réaction) a 4 (réaction maximale). Les résultats
sont détaillés dans les TABLEAUN | et 2 dans les-
quels les variétés de résistance du tubercule au
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champ égale ou plus grande que Majestic sont
imprimées en gros caractéres.

La valeur d'un test quelcongue (TABLEAU 3) cst
basée sur les deux critéres suivants: 1. le nombre
de variétés qui sont résistantes au champ et dont
la résistance n'est pas décelée par le test, les coles
de Majestic servant de comparaison, ¢t 2. le
nombre de variétés susceptibles au champ que le
test de laboratoire considére comme résistantes.
Le test sur tranche de tubercule donne l'indica-
tion la plus claire de la résistance du tubercule

considéré utile a 'améliorateur.

Les comparaisons variétales a partir d'inocula-
tion de tubercules entiers sont basées sur la forme
des tissus pourris (FiG. 1) et bien que le test lui-
méme soit de valeur limitée, des différences de
résistance de diverses régions du tissu du tuber-
cule se révelent clairement.

Dans quelques variétés, par ex. Record, la zone
vasculaire s¢ révele agir comme une barriére et
quand la barriére est rompue les tissue médul-
laires internes pourrissent fortement (raslLeau 4).

dans les conditions au champ (TABLEAU 5) ¢t est
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