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Abstract. Burrknot development on the aboveground portion of apple (Malus sp.) 
rootstocks Mailing Merton (MM) 111 and MM 106 was arrested effectively by direct 
application of a commercial, emulsified formulation of 2,4-xylenol and m-cresol plus 3 
organic penetrants. M-cresol in mineral oil at 1.5% (v/v) was as effective as the com­
mercial formulation in killing the burrknot tissue. Covering untreated burrknots with 
soil allowed complete rooting from the burrknot within 6 months.

Burrknots are areas of root initial prolif­
eration that occur on the aboveground portion 
of many rootstocks of apple. These areas can 
enlarge as the tree grows and cause trunk 
fluting or disfiguration. Also, burrknots can 
act as feeding sites for insect larvae, such as 
Dogwood borer (Synanthedon scitula Harris) 
(personal observation), and entry ports for 
fire blight (Ewinia amylovora Burrill) (3). 
The clonal rootstocks MM 111, MM 106, 
Mailing (M) 7 and M 26, have a strong ten­
dency to produce burrknots when exposed 
aboveground (4).

The best method for preventing burrknot 
proliferation is to plant the tree so that the 
entire rootstock is underground. However, 
commercial apple trees commonly are prop­
agated as much as 40 to 50 cm above the 
nursery root system, and planting this deep 
is difficult where there is a hardpan and not 
advisable in poorly drained soil. Conse­
quently, many apple trees on clonal root­
stocks have been planted with 10 to 30 cm 
of the rootstock exposed and these have de­
veloped burrknots and associated problems.

Parish and Covey (2) reported successful 
control of aerial galls on MM 106 and M 7 
rootstocks with an emulsified formulation of 
2,4-xylenol and m-cresol [then named Bac- 
ticin, now Gallex (AgBioChem., Inc., 3 
Fleetwood Ct., Orinda, CA 94563)]. They 
were unable to determine if the galls were
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aerial crown gall as reported by Siegler and 
Piper (6 ) or burrknots as reported by Rom 
0 ).

This study’s purpose was to investigate the 
use of Gallex and its separate components 
for control of apple burrknots. Also, the al­
ternative of mounding soil over the burrknots

was tested alone and in combination with 
chemical control. Treatments were applied 
by painting full-strength Gallex or one of the 
components on the burrknot and about 1 cm 
of surrounding bark. Components of Gallex 
were dissolved individually in liquid petro­
latum (mineral oil), used as an inert carrier, 
in the following concentrations (v/v): m-cre- 
sol and 2,4-xylenol at 1.5%; 1,4-dimethyl- 
naphthalene (DMN), 1,2,3,4-tetrahydronaph- 
talene (THN), and diphenylmethane (DPM) 
at 10%. These concentrations were reported 
active on crown gall by Schroth and Hilde­
brand (5).

Gallex treatments in California were ap­
plied on January 21, 1981, to 25 mature 
‘Newtown’ on MM 111. Diameter measure­
ments, across the burrknot from healthy bark 
to healthy bark, were taken on treated and 
control burrknots on date of treatment and 
again on February 23, and October 6 , 1982. 
In North Carolina, Gallex was applied on 
March 11, 1982 to 12 trees each of mature 
‘Smoothee Golden Delicious’ on MM 111 
and MM 106. Measurements were taken on 
date of treatment and again on November 3, 
1982. There was one treated and one control 
burrknot on each tree.

Gallex component and mounding study was 
done in North C arolina on 4-year-old  
‘Smoothee Golden Delicious’ on MM 111

Table 1. Burrknot diameter on MM 111 for 2 growing seasons in California after treatment with Gallex 
on January 21, 1981.

Burrknot diam (cm)

Treatment Jan. 21, 1981 Feb. 23, 1982 Change Oct. 6, 1982 Change

Control 16.5 17.4 + 0.9* 17.8 + 0.4*
Gallex 17.6 17.0 - 0.6 16.3 -0 .7

* Significant at 5% level by Student’s t test.

Table 2. Burrknot diameter and seasonal change on MM 111 and MM 106 in North Carolina after
treatment with Gallex on March 11, 1982.

Rootstock Burrknot diam (cm)
Treatment March 11, 1982 Nov. 3, 1982 Change

MM 111
Control 5.7 6.5 + 0.8*
Gallex 5.5 5.2 -0 .3

MM 106
Control 1.7 1.9 + 0.2*
Gallex 2.1 1.5 - 0.6

♦Significant at 5% level by Student’s t test.

Table 3. Burrknot diameter, seasonal change, and percentage of burrknot surface with new roots on
MM 11[ 1 in North Carolina after being treated with Gallex and its components and covered with
soil for 6 months.

Burrknot diam (cm) Burrknot
surface-rooted

Treatment2 Mar. 20, 1982 Nov. 11, 1982 Change m

Control 5.1 6.0 + 0.9 a> 100 a
Gallex 5.0 3.7 -1 .3  b 12 d
Cresol 5.3 4.2 - 1.1 b 12 d
Xylenol 5.7 5.1 - 0.6 b 31 be
DMN 6.3 5.3 - 1.0 b 25 c
THN 6.4 5.0 -1 .4  b 17 cd
DPM 5.1 4.4 -0 .7  b 38 b

treatm ents include: Gallex; m-cresol; 2,4-xylenol; 1,4-dimethylnaphthalene (DMN); 1,2,3,4-tetrahy- 
dronaphtalene (THN); and diphenylmethane (DPM).
yMean separation in columns by Tukey’s least significant range test, 5% level.
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Fig. 1. Untreated burrknot on MM 111 (A), burrknot 2 years after treatment with Gallex (B).

that had been planted with 30 to 50 cm of 
the rootstock exposed. Treatments with Gal­
lex or its components were applied and burr­
knot diameters measured on March 20, 1982. 
One burrknot on each of 5 trees was used for 
each treatment and 5 separate trees for the 
control. All trees had soil mounded around 
the exposed rootstock on June 1, 1982. Treated 
and control burrknots were uncovered on No­
vember 11, 1982, and the burrknot diameter 
measured. Also, root development from the 
burrknot was rated as 0%, 25%, 50%, 75%, 
or 100% of the burrknot surface rooted. The 
amount of rooting was considered an indi­
cation of the effectiveness of the chemical 
treatment in suppressing the burrknot tissue.

Gallex treatment caused reduction in burr-

knot size on both MM 111 and MM 106, 
while untreated burrknots continued to in­
crease in size (Tables 1 & 2). Treated burr­
knots continued to shrink and began to heal 
over during the 2nd season after treatment 
(Table 1; Fig. 1). Burrknots treated with the 
components of Gallex also were reduced in 
size and there were no statistical differences 
among the various components (Table 3). 
However, based on the amount of rooting 
from covered burrknots, only m-cresol and 
THN killed the burrknot as effectively as 
Gallex (Table 3). Covered, untreated burr­
knots rooted completely within 6 months; 
while covered, Gallex-treated ones shrank in 
size and rooted very little (Table 3; Fig. 2).

Gallex is effective in arresting burrknot

development and promoting shrinkage and 
healing of the treated area. Where it is prac­
tical, mounding soil over the burrknot to al­
low root development may be an alternative 
to chemical treatment. It is important to re­
alize that by planting apple trees with the 
graft union close to the ground, burrknots 
can be avoided. In light of recent findings 
that show deep-planted apple trees on some 
rootstocks may not be better anchored than 
shallow-planted trees (1), trees on most clonal 
rootstocks should be propagated no higher 
than 20 to 25 cm above the nursery roots. 
This will allow the grower to avoid burrknots 
and the negative effects of deep planting. In 
some cases, however, there may be advan­
tages to high-propagated trees that outweigh 
the burrknot problem. This seems particu­
larly true in the case of M 7a, where a long 
rootstock shank is needed to allow deep 
planting to reduce suckering.
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Fig. 2. Complete rooting from untreated burrknot (A) and very little rooting from Gallex-treated 
burrknot (B) after covering with soil for 6 months.
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