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Fire Blight Susceptibility of Dwarfing Apple Rootstocks
H. L. KEIL AND T. VAN DER ZWETI

Abstract Fire Blight Susceptibility of

Fire blight susceptibility data for Ungrafted Clonal Rootstocks

MaIling and MaIling-Merton apple The fire blight susceptibility data

dwarfing rootstocks are summarized. for MaIling and MaIling-Merton root-
Clonal rootstocks showed about the stocks evaluated by other-investigators

same degree of fire blight suscepti- was summarized by assigning scores

bility at all test locations. Of 28 root- of 0 (no blight), 1 (light), 2 (moderate),

stocks 'classified, 9 were slightly, 12 3 (severe), and 4 (very severe) arbi-
moderately, 5 severely, and 2 very trarily to each rootstock in each test.

severely susceptible. The degree of With few exceptions, the degree of
blight susceptibility of the scion culti- susceptibility of a given rootstock was

var mayor may not be influenced by about the same in tests conducted by
the d.egree of susceptibility of the different investigators (Table 1). Un-

clonal rootstock. The scion-rootstock grafted 'M.2' and 'M.7' with natural

interaction should be considered be- or artificial inoculation showed severe
fore new apple orchards are planned blight in one test, compared to light

in areas where fire blight is a problem. to moderate blight in four other tests.

'M.lOO' showed light to moderate
blight in three tests and very severe

During the past decade, the use.of blight in one test. 'M.8' and 'M.I09'
clonal rootstocks to .control the SIZe showed severe or very severe blight

0.£ apple trees has mcreased ext~n- in one test site and light blight in one

sively. In some areas, a large portion other. Besides the rootstocks men-
of the trees in newly established or- tioned above Doll (5) also observed

chards is on dwarfing rootstocks. In more severe' blight in 'M.6' 'M.12'
the w~rm, h?mid clima~e of the ~i~- 'M.13', and 'M.16' than rep~rted by

Atlantic regIon, ~re bhg.ht (Er~nfa other investigators. Most other roofl:

amylovora (Burrill) Wmsl. ~t al.) stocks, agreed fairly well among tests.
causes severe damage, and resIstance
of the various dwarfing stocks is of To further classify t~e roots~ocks in

utmost importance. Table 1, the mean blIght ratings for

natural plus artificial infection were
Several investigators have reported placed in four general categories

on blight susceptibility of MaIling and grouped as ungrafted rootstocks

roo.tst?cks inoculated naturally and (Table 2). Thus, of the clonal root-

ar~IficiaIly (1, 3, 5.' 7, 8). Oth~r~ .deter- stocks, 9 appeared in the light suscep-
mm~d the relative suSC,eptibIhty of tibility class, 12 in the moderate, 5 in

cultivars grafted on a serIes of dwarf- the severe and 2 in the very severeing rootstocks (2, 6, 9). In assessing class. '

the fire blight susceptibility of various rootstocks, one must distinguish be- SensItivIty of Cultivars to Ft;re Blight

tween the direct damage of fire blight When Grafted on Vanous

to the rootstock itself and the indirect Clonal Rootstocks

effect of the rootstock in increasing Some cultivars such as 'Jonathan'

susceptibility ("sensitizing") in the or 'Lodi' are susceptible to fire blight,

grafted scion cultivar. whereas others such as 'McIntosh' or

lResearch Plant Pathologists, Fruit Laboratory, Agricultural Research Service, U.S. Depart-
ment of Agriculture, Beltsville, Maryland 20705.
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'Delicious' are resistant to the disease. mont Delicious', 'Richared Delicious',
The literature on fire blight suscep- and 'McIntosh'. Mowry (6) observed
tibility has developed on seedling root- more blight in 'Jonathan' on 'M.7',
stocks. Any comparison with clonal 'M.25', 'M.lOB', and 'M.lO9' than on
rootstocks, therefore, can be only rela- 'M.2', 'M.lO4', or 'M.lll'. Whereas
tive by use of the susceptibility of 'Jonathan' was strongly sensitized to
the cultivar on seedling rootstocks as fire blight by several rootstocks, the
a base. effect on 'Golden Delicious' and 'Red

.Prince Delicious' was almost insignifi-
, In !~e exp,enmen!s of ,B?yce (2), cant. In Thompson's experiments (9),-
M.26, M.lOB, and M.lll mcreased 'Tydeman's Red' and 'Raritan' were
the susceptibility of 'Mutsu', whereas very sensitive on 'M.7', 'M.IO4', and
there was hardly any increase in 'Ver- 'M.IOB' but had only slight to moder-

Table 1. Fire Blight Susceptibility of Various Ungrafted Dwarfing Apple
Rootstocks in Several Geographic Areas

Natural Infection' Artificial Infection'
Pennsylvania New York Iowa Arkansas New York Arkansas Mean rating

(Parker- (Natural and
(Anthony- (Cummins- (Rom- Luepschen- (Rom- artificial

.Rootstock Clarke) Aldwinckle) (Doll) Slack) Jones) Slack) infection)

M.1 2.5 1.5 3.0 2.5 3.0 2.5
M.2 1.0 1.0 3.0 2.0 1.0 1.0 1.5
M.3 4.0 4.0 4.0
M.4 2.0 3.0 2.0 2.3
M.6 2.0 4.0 g.O
M.7 1.0 1.0 3.0 1.5 1.0 1.0 1.4
M.8 1.0 4.0 2.5
M.9 2.5 3.0 4.0 2.5 3.0 2.5 2.9
M.10 2.0 2.5 2.3

\

M.12 1.0 2.0 4.0 2.0 2.2'
M.13 1.0 4.0 2.0 2.2
M.15 0.0 1.0 0.5
M.16 2.0 2.0 4.0 3.0 2.8
M.25 2.5 2.5
M.26 4.0 4.0 4.0 4.0
M.27 2.0 2.0

M.102 1.0 1.0
M.103 1.0 1.0
M.104 2.0 1.0 1.0 1.0 1.0 1.2
M.105 1.0 1.0
M.106 2.0 1.5 4.0 2.5 2.5
M.107 2.0 2.0
M.109 3.0 1.0 2.0
M.110 1.0 1.0
M.111 2.0 1.0 1.0 0.0 1.0
M.112 2.5 2.5
M.113 3.5 3.5
M.114 3.0 3.0

0 = Blight rating; 0 0:= no hlight; 1 = light; 9. = moderate; 3 = severe; 4 = very severe.
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Table 2. General Classification of Blight Susceptibility for the Most Common
MaIling Apple Dwarfing Rootstocks

Mean Infection Susceptibllit7 Cional rootstoek ('M.. no.)
rating class 'Eut Mailing. 'Mailing Merton'

0.1 -1.5 Light 2, 7, 15 102, 103, 104, 105, 110, 111
1.6 -2.5 Moderate 1, 4, 8, 10, 12, 13, 25, 27 106, 107, 109, 112
2.6 -3.5 Severe 6, 9~ 16 113, 114,
3.6 -4.0 Very severe 3, 26 -

ate infection on seedlings. In contrast, and the amount on seedling rootstock
'N.J.32' and 'Lodi' were susceptible on was about one-fifth of that on 'M.26'.
seedlings, but were not further sensi- 'Red Yorking' on 'M.9' showed about
tized by the MaIling clonal rootstocks. half the blight shown by 'York Im-
'Mutsu' in these experiments was most perial' on 'M.26', and 'Triple Red De-
susceptible on 'M.7'. 'Mariborka' and licious' on 'M.9' had the least infec-
'Greendale' increased in susceptibility tion.
as a result of all three rootstocks 'M.7',
'M.l04', and 'M.lOO'. In addition to the Beltsville results,

..where 'M.26' apparently increased the
, ObservatIo~s, f~om a pl3;nti;I1g of susceptibility of the scion cultivars to
,Y o~k ImperIal,. ~ed, Y ork~g, and fire blight, a similar effect was report-
Tnple. Re.d DelicIous establIshed at ed in 1970 on 'Mutsu' in Vermont (2)
Beltsville ill 1965 report the presence and was observed in 1972 on 'Golden
of fire blight inoculu~.. The warm, Delicious' in New York (personal ob-
humid weather preva~mg. be~een servation). Mowry also reported that
1967 and 1970 led to blight Infections in Illinois he observed more severe
during these years. Each year control blight in apple cultivars on 'M.26' than
of the disease was attempted by prun- on any other rootstocks.
ing out blighted limbs and by apply-
ing four to five applications of strep- In contrast to the above observa'~
tomycin. In 1970, fire blight was very tions, is the fact that 'M.26' has had
severe, and in August the trees were no effect on the susceptibility of
rated on a simple scale from 0 (no 'Golden Delicious' in large orchard
blight) to 3 (severe blight). 'York Im- plantings in Pennsylvania. Also, in the
perial' was more severely infected on Beltsville orchard, two or three trees
'M.26' rootstock than on 'M.lll' and of 'Golden Delicious', 'Rome', 'Stay-
seedling rootstocks (Table 3). The man', 'Beacon', and several others on
amount of blight on 'M.lll' rootstock 'M.26' showed, at the most, only light
was about one-third of that on 'M.26' fire blight infection. Even though the

Table 3. mcidence of Fire Blight in Some Apple Cultivars, as Influenced by
Seedling and Dwarfing Rootstock at Beltsville, Maryland (Aug. 1970)

Mean Calculated
Trees Tree8 blight blight

Scion Rootstoek (no.) blighted (%) rating. ratingt
.

York Imperial M.26 62 95 2.5 238
"" M.1l1 90 77 1.1 85
"" Seedling 96 60 0.8 48

Red Yorking M.9 71 66 1.7 112
Triple Red Delicious M.9 86 24 0.3 7
°Blight rating: o = no blight; I = light; 2 = moderate; 3 = severe.
tPercentage of trees blighted X mean blight rating; the highest possible blight score is 3°.°.
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28 apple rootstocks in Table 1 are are designed. In areas where fire
classified into four blight susceptibility blight infection is likely, either the sus-
classes (Table 2), important differences ceptible rootstock has to be avoided
in degree of susceptibility may occur or scion cultivars have to be used that
from one site to another. Soil condi- are most resistant to the disease.
tions, weather factors, and physiology L"t tu C"t d
of the tree may account for these dif- I era re I e
ferences 1. Anthony, R. D. and W. S. Clarke, Jr.

.1946. Performance of clonal understocks
The increased sensitivity of the scion at the Pennsy~vania State College. Amer.
It ' I I I t t k Soc. Hort. SGt. Proc. 48:212-226.

?U Ivar on se.vera c ona roo s oc s 2. Boyce, B. R. 1970. Severity of fire blight
IS well established. Mowry (6) and on young Mutsu apple trees. Plant Dis.
Cummins and Norton (4) attributed Reptr. 54:638-640.
this increase to an earlier flower pro- 3. Cummin~, J. ~. and H. .S'. ,Aldwinck~e.
duction induced b y the rootstock that ~973. FIre blight susceptibIlity of frult-

...mg trees of some apple rootstock clones.
provIdes more mfectlon courts for fire HortScience 8:176-178.

blight. In Thompson's experiments 4. Cummins,]. N. and R. L. Norton. 1974.
(9) and in the observations at Belts- Apple rootstock p!oblems and potentials.
ville, however, infection on the grafted z:v. ¥. Food and Ltfe Sci. Bull. 41, 15 pp.,

. It ' d . A t d illus.
SCIon cu Ivars occurre .m ugus an 5. Doll, C. 1966. Dwarfed apples. In
apparently had no relatIon to the num- 20-¥ear Summary, Bluffs Experimental
ber of flowers produced by the tree. Fruit Farm. Iowa Agric. Exp. Sta. Rpt.
It is concluded that the rootstock 6 MOEF 65-J8:B64-6519.69D.ff.1hdhItdt.

h . I . I .oWlY,.. .I erentia orc ar
may ave ~ ere cer am p YSIO ogI,ca fire blight susceptibility of young apple
processes m the tree, thus producmg scions. HortScience 4: 128.130.
more flowers and also rendering the 7. Parker, K. G., N. S. Luepschen and A. L.
scion variety more susceptible to fire .Tone~.. 1974. Inoculation trials with
bli g ht Therefore the two P rocesses Erwtnw. amylovora to apple rootstocks.

..' Plant DtS. Reptr. 58:243-247.
are concomItant rather than causal. 8. Rom, R. C. and D. A. Slack. 1971. Fire
Whatever the reason for increased sus- blight susceptibility of apple rootstocks
ceptibility of certain cultivars to fire in Arkansas. Fruit Vat. and Hort. Digest \

blight induced by the clonal rootstock, 9 Th25:43-45.JM1971Efftft-h ff h b k .ompson,.. .ec 0 roo
~ IS conJ<?mmg. e ect as to e ta, en stock on fire blight in several apple cul-
mto consIderatIon when new plantIngs tivars. HortScience 6:167.

Book Review

National Apple Register of the United pendix, the progeny of each variety
Kingdom. is given.

An authoritative register of all apple The book, of 652 pages, is pub-
varieties, grown in Britain since 1853, li~hed .by the Ministry of Agricult~re,
is contained in the book "National FIsherIes and Food, Tolcarne DrIve,
Apple Register of the United King- Pinner, Middles~x ~A5 2DT, Engla?d.
d "b M .I W G S "th Th The overseas prIce m Pounds Sterling

°I? y .urle : .mI. .e is 12.50, and includes postage and han-
r~gIster lists a~p~oxImately 60:00 dIS- dling. The register will be of interest
tInct apple varIeties, both natIve and to fruit breeders amateurs and all
foreign. It records the accepted name, others interested i~ old and new apple
all synonyms, a brief history and de- varieties.
scription, and references. In the ap- -L. D. Tukey
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