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The dosages mentioned for pesticides and herbicides in this report refer to
the commercial products. Trade names of products have been used for the sake
of convenience, but this makes it unavoidable that in some cases similar
products on the market under other trade names are not mentioned. No
endorsement of named products is intended, A list of the commercial products
mentioned in this report and their active ingredients is given on page 77.

Some of the experiments described in this report are being carried out with
chemicals and/or concentrations not yet legally approved.

DONOR MEMBERS

Those who are interested in the work of the Research Station and wish to
keep in active touch with and support its research, are invited to become
donor members,

Donor members will receive the Annual Report and other publications of the
Research Station without charge. The minimum subscription for denor membership
is 35 guilders for private individuals in The Netherlands, 60 guilders for
institutions in The Netherlands and 50 guilders for foreign private
individuals and foreign institutions, annually. Payment by transfer to an
account of the Proefstation voor de Fruitteelt (post office giro account nr 49
50 17, account with Amro-bank Goes nr 47.,21,74.878) or by international postal
money order in Dutch currency, payable to the Proefstation voor de Fruitteelt
at Wilhelminadorp, with the indication "Donor Subscription®.
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DEPARTMENT FOR POMOLOGY AND ECONOMICS

TOP FRUIT

ROOTSTOCKS AND INTERSTEMS FOR POME AND STONE “FRUITS

S.J. Wertheim

Rootstocks
Apple

M.27 types

A trial was planted in the spring of 1981 with Golden Delicious clone B on
2 types of M,27, one with thorns in the stoolbed, the other without, to see
whether this difference would be expressed in orchard behaviour. The trial was
performed In 7 one-tree plot replicates and was terminated at the end of 1986,

During the 6 growing seasons, the mean trunk clircunference increased by 6.3
cm on the non—-thorned and 6.2 cm on the thorned M.27, This difference is not
significant, Neither total kg per tree (30.3 vs 29.2) nor total kg production
per cm final trunk circumference (3.1 vs 3.0 kg/cm) differed between the two
M.27 types and the same holds for average fruit welghts (159 vs 155 g),
numbers of burr knots on the above—ground rootstock parts, and root suckers.

Thus, orchard behaviour was not affected by the presence or absence of
thorns o the M.27 rootstocks in the stoolbed.

M.2 types

In the spring of 1981 a trial was planted with Golden Delicious *Smoothee’
on 2 types of M,2. One (T.161) rooted poorly in the stoolbed, the other
(T.751) freely. The aim of this trial performed in 6 one-tree plot replicates
was to find out whether differences in rooting capacity affects orchard
behavicur. The trial was terminated in 1986.
The trunk circumference increased by 19.4 cm on T.l61 as against 18.8 c¢cm on
T.751; but this difference is not significant. Similarly, the final tree
vgQlume, measured in November 1986, did not differ significantly (1.69 vs 177
m ), and the same holds fqr the total yield per c¢m final trunk circumference
(3.0 and 3.1 kg) or per m" of final tree volume (41.2 and 40.3 kg). Fruit
sizes did not differ either (147 and 148 g).

The mean numbers of burr knots per tree on the above-ground part of M.2
were 0.8 (T.161) and 1.8 (T.751). Root suckering did not differ.

Thus, the well-rooting T.751 only had slightly more burr knots. This and
the better rooting capacity might be expressions of juvenility,

M.26 types

In the spring of 1981 a trial was planted with Golden Delicious clone B on
2 M.26 types, one with and the other without thorms in the stoolbed. The trial
comprised 11 replicates and 2 trees per plot, and was terminated in 1986.

Over the 6 growing seasons the increase in trunk circumference was 14.5 on
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the non-thorned and l4.4 on the thorned M,26, a non-significant difference,
There were also no differences in either accumulated kg per tree for the 1982-
1986 period (75,9 vs 77.9) or total production per c¢m final trunk
circumference (4.1 vs 4.2), Fruit weight averaged for all years was 173 g for
both types.

The number of burr knots increased slightly up to 1986, In that year the
thorned M.26 showed 3.5 of these root initlals per tree, the non-thorned 1.8,
Root suckering did no differ.

In short, in the orchard the two M.26 types differed only in the numbevr of
burr knots, the thorned (juvenile) type having more.

M.9 types

With Rode Boskoop Schmitz Hlbsch and Lombarts Calville as cultivars, a
trial including 6 M.9 types was planted in the spring of 1981. The trial was
laid in 6 replicates with 2 trees per plot. The M.9 types included for
gelections of the General Netherlands Inspection Service for Arboricultural
Produce (NAK=-B) (T.337 to T.340) and a Belgian (Nicolai 29), and a German M.9
(Burgmer 1).

The aim was to see whether differences between these types visible in the
rootstock nursery would be expressed in the orchard. The trial lasted until
the end of 1986, and the maln results, averaged for both cultivars, are
summarized in Table 1, Averaging was permissible because interaction did not
occur between cultivars and rootstocks.

As Table 1 shows, the 6 M.9 types did not differ in growth vigour or
production capacity. The same holds for burr-knot formation on the
above-ground parts of the M,9 (not shown),

Table 1, Results of M.9-type trial with apple. Values are means for Lombarts
Calville and Rode Boskoop

M.9 type Trunk circumf- Tree Kg/cm* Kg/m3*
erence {(cm) volume {m”) trunk tree
end 1986 end 1986 circumference  volume

Burgmer | 13.6 a 0.82 a 3.3 a 54,7 a

Nicolail 29 i3.9 a 0.80 a 3.4 a 58.1 a

T.337 14,2 a 0.89 a 3.5a 55.9 a

T.338 14,1 a 0.79 a 3.5 a 62.3 a

T.339 14.4 a 0.86 a 3.5a 58.3 a

T.340 14,6 a 1.00 a 3.5 a 58.1 a

* Accumulated kg/tree 1982-1986 divided by the final trunk circumference or
tree volume.

Values in the same column followed by the same letter do not differ

significantly (P = 0,05).

In a second trial with Golden Delicious clone B planted in the spring of
1982 2 BAK-B types (T.337 and T.339) and 6 selections of M.9 from the Fleuren
Nurseries (Baarlo, The Netherlands) were compared. So far, selection nr. 56
has grown less than the others, whose growth rate has been similar. For
production, too, differences were negligible, except that nr. 56 yielded
slightly less than T.33%, Small differences in numbers of burr knots per tree
were noted; for example, T.337 had 1.2 per tree, T.339 had 2.6, and nr. 56 had
2,3, The lowest number was found for selection nr. 4, which had 1,0.
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In a third trial planted with Elstar in the spring of 1982, 4 M.,9 types
were included (Table 2), viz. the NAK~B selection T.337, the German Burgmer 3,
and 2 Belgian selections from Nicolai, nos., 8 and 29, At the end of 1986, both
Nicolai selections had thicker trunks {Table 2). However, differences in tree
volume and production per unit of growth were not significant. So far, the
Nicolai selections have slightly more burr knots, possibly as an expression of
a higher degree of juvenility.

Table 2, Results M,9-type trial with Elstar

M.9 type Trunk Kg/cm* Burr
circumference (cm) trunk knots/
end 1986 circunference tree

T.337 15.8 a 1.9 a 1.2 ab

Burgmer 3 16,1 ab 1.9 a 0.8 a

Nicolai 29 16.8 be 1.8 a 1.8t

Nicolai 8 17.2 ¢ 1.9 a 1.8 b

* Kg/tree accumulated for 1982 till 1986 divided by the final trunk
circumference.

Values in the same column followed by the same letter(s) do not differ

significantly (P = 0.05).

In a fourth trial, several European M.9 types are being compared with
Golden Delicious *Smoothee’ (Table 3). This trial was planted in 1984 in 6
replicates with 3 trees per plot. Some results are summarized in Table 3. So
far, growth vigour has differed between certain M.9 types. As was the case in
one of the other trials, Fleuren nr. 56 is one of weakest types. Production
capacity did no differ and the same holds for fruit weight and colour (Elstar)
and burr-knot formation.

Table 3. Results of M.9-type trial with apple

M.9 type Golden Delicious ’Smoothee’ Elstar

trunk clr- ¥g/om* trunk eir- kg/cm*

cunf, {(cm) trunk cumf. {cm) trunk

end 1986 circumf. end 1986 circumf .
Fleuren nr. 56 10.1 a 1.2 a 10.9 a l.1 a
T.338 10,5 ab 1.1l a 11.4 b 1.1 a
T.337 10.8 abc 1.1 a 11.5 b 1.0 a
Lancep 10,9 abe 1.1 a - -
Burgmer 1 11.1 bed l.1 a 11,4 b 1.1 a
Fleuren nr, 4 11,2 bed 1.2 a 12.0 bed 1.1 a
Fleuren nr. 39 11.2 bed 1.1 a 12,5 d 1.l a
Burgmer 2 11.3 bed 1.1 a 12.3 cd 1.0 a
EMLA 11.4 ed 0.9 a 11.6 be 1.0 a
Nicolai 29 11.7 de 1.1 a 11,7 be 1.1 a
Cepiland 12.2 e 1.2 a - -

* Accumulated kg/tree for 1984-1986 period divided by the final trunk
circunference. -

Values in the same column followed by the same letter{(s) do not differ

significantly (P = 0.05).
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So far, the M.9-type research results suggest differences in growth vigour
and in burr-knot formation. However, growth differences have not shown the sa-
me pattern in the cultivars tested (Table 3). Therefore, the question arises
Bwhether the observed growth differences justify any preference for certain
M.9 types. Perhaps it is too early to drawn such definirive conclusions.

New rootstocks

In the spring of 1982, a small trial was planted with Elstar on a few
East—European rootstocks {(see Annual Report 1985: p, 12). At the end of 1986
both the Polish P,22 and P.i6 had grown slightly less than M.9. This 1is of
interest, because growers have been looking for a rootstock that possesses a
vigour between that of M.27 and M.9. Per unit of growth, P.22 and P.16
equalled M,9 in production capacity., P.16 and M.9 were equal in burr-knot
formation but P,22 was bhetter in this respect, having fewer burr knots, P.22
and M.9 were equal in root suckering, but P.16 gave more suckers. So far, P.22
seems to be the most promising of this group. P.1, P.2, P,14, P.i8, and B,490
were $0 much more vigorous than M.9 that they are of no interest for Duatch
fruit growing.

In a second trial started in 1983 with Golden Deliciocus 'Smoothee’ (see
Annual Report 1985: p. 13), some additional rootstocks were found to be inter-
mediate between M.27 and M.9 with respect to growth vigour (Table 4: B.146 and
Jork 9). Others lay between M.9 and M,26 {Table 4: B,469, Ottawa 3, and MAC
9), although these differences are not significant. With respect to growth
control, B.146 and Jork 9 are of interest for Dutch conditions. Fortunately,
their production capacity has so far equalled that of M.9 (Table 4). B.l46 has
the disadvantage is of having more burr knots and roots suckers,

Table 4. Results of rootstock trial with Smoothee

Rootstock Trunk Kg/tree Kg/cm** Burr Root suckering

(origin) circunf. 1984~ trunk knots/  index#***
(cm) 1986 circumf., tree end 1986
end 1986% end 1986

M.20 (UK} 7.8 a 14,5 1.8 a 0.2 1.5

M.27 (UK) 8.6 ab 14.8 1.7 ab 0.8 1.5

B.l46 (USSR) 9,6 be 13.8 l.4 ab 2.9 2.5

Jork (W, Germany) 10.1 cd 17.8 1.7 ab 1.2 2.2

M.9 (UK) 11,0 d 18,2 1.6 ab 0.2 1.2

B.469 (USSR) 12.3 e 16.1 1.3 b 0.4 2.0

Ottawa {Canada) 12.8 e 19.2 1.5 ab 0.0 1.8

MAC 9 (USA) 13.1 e 16,5 1.3 b 0.8 1.7

M.26 (UK) 13.6 ¢ 16.9 1.2 b 1.3 1.7

B.118 (USSR) 19.4 £ 14,4 0.8 ¢ 1.5 1.3

B.490 (USSR) 20,0 £ 15.3 0.8 ¢ 1.7 1.2

* Corrected for trunk circumference at the beginning of the trial (1983),

*%  Accumulated kg/tree 1984-1986 divided by trunk circumference at the end of
1986.

*%% from | = none to 5 = many root suckers,

Values in the same followed by the same letter(s) do not differ significantly

(P = 0.05).
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A third trial started in 1983 with James Grieve and Golden Delicious
*Smoothee’ on various East-European rootstocks (see Annual Report 1985: p. 13)
indicated that at the end of 1986, P.16 and P.22 also lay between M.27 and M.9
in growth vigour. B.9 grew more than M.9 but less than M.26, and P.l was more
vigorous than M.26., P.l also had many burr knots, P.16 the most root suckers
{Table 5), P.l must be discarded as too vigorous for Dutch conditions.

Table 5. Results of rootstock trial with apple

Rootstock Trunk Kg/tree Kg/om*# Burr Root suckering

(origin) circumf, 1984—- trunk knots/  index#¥#*
{(cm) 1986 circumf, tree end 1986
end 1986* end 1986

James Grieve

M.27 (UK) 7.6 a 10.0 1.3 a 0.4 2.0

P.16 (Poland) 9.2 b 14.8 1.6 ab 0.1 4.4

M.9 (UK) 10,7 ¢ 18.6 1.8 b 0.4 2.0

B.9 (USSR) 11.3 ¢ 16.4 1.4 ab 0.8 1.4

M.26 (UK} 13.2 4 19,7 1.5 ab 1.6 1.9

P.1 {Poland) 13.3 d 19.8 1.5 ab 1.9 2.1

Golden Delicious ’Smoothee’

M.27 (UK) 8.2 a 11.9 1.4 a 0.4 1.9

P.22 (Poland) 8.8 ab 15.4 1.8 be 0.2 1.9

P.16 (Poland) 9.6 bec 20.8 2.2 d 0.1 3.4

M.9 (UK) 10.5 cd 20.3 1.9 ¢ 0.2 2.0

B.9 (USSR) 10.9 d 20.4 1.8 ¢ 1.5 1.8

M.26 (UK) 13.3 e 23.6 1.8 be 1.8 1.7

P.1l (Poland) 14.0 e 21,7 1.5 ab 5.2 2.3

*  Accumulated kg/tree for 1984~1986 divided by trunk circumference at
the end of 1986,
** from | = none to 5 = many root suckers.
Values in the same column {of each cultivar) followed by the same letter{s) do
not differ significantly (P = 0,05).

National trials are being organized with some of the newer rootstocks to
assess both growth centrol and winter hardiness.

M,20 versus M,27

In the spring of 1981 a trial was planted for comparison of M.27 with M.20.
Rode Boskoop Schmitz Hlibsch and Jomagold were the cultivars. For each cultivar
there were 5 replicates with 3 trees per plot. Planting distance was 3.50 x
1.50 m, The aim was to see whether M.20 — never released by East Malling
Research Station, England - was suitable for addition to the assortment of
dwarfing rootstocks, The trial was terminated at the end of 1986,

Both in the nursery and in the orchard trees on M.20 grew less than those
on M.27, Per tree, accumulated shoot growth over the first 3 years (including
the period the nursery) was 12,2 m for Rode Boskoop on M,27 as against 7.5 m
for M,20. For Jonagold these figures were 14,0 and 11.2 m, respectively. At
the end of 1986, trunks were thicker on M,27 than on M.20. For Rode Boskodp,
trunk circumferences were 14,9 (M.27) and 11.8 cm (M.20) and for Jonagold 13.7
and 11,7 em, respectively. Averaged for both cultivars, this difference (14.3
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to 11.8 cm) is significant. Final tree volumes, averaggd for both cultivars,
differed significantly as well: 0,36 (M.27) and 0.43 m~ (M.20).

Per cm trunk circumference, total yleld on M.27 was 3.9 kg as against 4.3
on M,20. This difference, averaged for the 2 cultivars, is significant, Thus,
trees on M,20 werg more productive. This was also shown by the difference in
total yield per m~ tree volume: 105 (M.27) and 126 (M.20), although the
difference is not significant,

Fruit size was similar on both rootstocks. Rode Boskocop had an average
fruit weight of 230 g (M.27) and 228 g (M,20) and Jonagold 228 and 231 g,
respectively. More important was the observation that fruit colour on M.20 was
poorer than that on M,27, This was observed in several of the years. This
unsatisfactory colour together with the higher tendency for root suckering,
makes M.20 unsuitable for use in The Netherlands,

Pear

Premature autumnal leaf colouring in Conference

In the spring of 1984, 14 trees representing Conference om Quince C were
planted, half of which had shown autumn cclours prematurely in the preceding
late summer in the nursery. The other 7 trees were healthy. In the course of
1984, 1 tree in the former group died, and by the spring of 1986 3 were dead.
All of the normal trees were then alive.

Tn the spring of 1985, 16 trees of Conference on Quince C and 16 on Quince
Adams were planted, half of which had a healthy appearance and the other half
had changed colour prematurely in the preceding late sumer in the nursery. By
the spring of 1986, half of the ’discoloured’ trees on Quince Adams were dead,
The normal Conference on Quince Adams were all alive, as were all of the trees
on Quince C.

These findings mean that premature discolouration of leaves in the nursery
should become a criterion for condemnation, because it leads to substantial
losses, The cause of the phenomenon might be pear decline and/or
incompatibility.

New rootstocks

In the spring of 1984 a trial was planted with Conference and Doyenné du
Comice on some new rootstocks., New quince rootstocks were included, i.e., the
French Sydo {(a Quince d’Angers), BA.29 (a Quince de Provence), and the English
selection from Caucasian Quince, C.132, The South-African pear rootstock BP.l
was included as well, Standards are Quince A and C.

Production started in 1986, and was naturally low. So far, C.132 has grown
less strongly than Quince C, an interesting feature, This difference may,
however, have been due to differences in virus status, Quince C belng virus
free and C,132 not virus tested,

Sydo and BP.]l grew as much as Quince A, and BA.29 was the most vigorous.

More attention will be glven to other pear rootstocks in an attempt to find
material not subject to the winter-frost damage to quinces that has occurred
regularly in the last decade, whether in the nurseries or the orchards, or
both. In the spring of 1987 the first trial with Conference and Doyenné du
Comice on Quince C and the American rootstocks OHxF31 and 333 was planted.
Other rootstocks are being propagated or ordered.

Budding height on Quince A and Quince C

At the end of 1986 we terminated & trial planted in the spring of 1973 with
Conference and Doyenné du Comice on Quince A and Quince C budded at 10, 20 or
30 cm above the ground. For Dovenné du Comice on Quince A, a budding height of
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60 cm was also included. The trial was carried out in & replicates per
cultivar with 4 trees per plot.

Although high budding on quinees is no longer used because of the high risk
of winter-frost damage, some results are given because the findings may be
relevant for dwarfing pear rootstocks that are hardy.

Tree-volume measurements made at the end of 1986 showed that there was a
significant negative correlation between tree volume and budding height. Table
6 gives some of the results. Quince A gave larger trees than Quince C did,

Production capacity increased with the height of budding (Table 6), Omn
Quince A there was even a significant positive }inear correlation between
budding height and accumulated production per m~ tree volume. On Quince C
these tendencies were less pronounced., Quince € had a higher productiocn per
unit tree volume than GQuince A did,

Table 6. Results of the budding-height trial with pear on quince rootstocks

Rootstock Bud-  Tree volume2 Kg/m3* Mean fruit
ding end 1986 (m") weight (g)**
height --—-—-—"———a—-—mm
(em) ¢ D c D C D

Quince C 10 1.35 a 1.58 a 129 a 9% a 135 a 227 a
20 1.22 ab 1.29 b i41 a 113 b 137 a 234 a
30 1.05 b 1.24 b 144 a 103 b 134 a 231 a

Quince A& 10 2.16 p 1.72 p 89 p 66 p 165 p 264 p
20 1.92 q 1.66 p 97 pq 76 pq 167 p 264 p
30 1.65r 1.46 p 106 ¢ 86 q 161 p 252 q
60 - 0,92 q - 122 r - 244 q

* Accumulated kg per tree between 1976 and 1985 divided by final tree volume.
*% Average for all bearing years (1976~1985).

C = Conference; D = Doyenné du Comice

Values in the same column (given separately for each cultivar—-rootstock
combination to take interaction into account) followed by the same letter(s)
do not differ significantly (P = 0.05).

Begause fruit weights were not significantly influenced by fruit numbers
per m tree volume, no corrections were made for the fruit numbers, Averaged
for all years, fruit weight on Quince C was not influenced by budding height.
On Quince A this was only the case for Conference; fruit weight of Doyenné du
Comice decreased with height of budding {Table 6)., Quince C gave smaller pears
than Quince A,

Some trees were damaged by the unusually low temperature in the winter of
1984/1985, This was clearly evident when the rootstock bark was cut in the
spring of 1985 (Table 7). The cultivar bark was not damaged., Later, toward the
end of that summer, damaged trees showed leaf discolorations varying from
light green through yellowish-green to purplish-green and purplish-yellow. In
the course of 1986, some of the trees even died. In view of the general
interest in winter—-frost damage, the observations are summarized in Table 7.

Rootstock—~bark discoloration on the above-ground parts increased with
budding height, and was browner in Quince C than in Quince A, The rootstock
suffered more in combination with Conference than with Doyenné du Comice, Leaf
discoloration mainly occurred with Conference; Quince A only had problems when
budded very high (230 cm}. The Conference on Quince C combination suffered
especially badly. Possibly, insufficient compatibility weakens the Quince C so
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much that it is more prone to winter damage. Whatever the cause, this
currently common combination is too sensitive to winter frost. Alternatives
are being sought.

Table 7. Effects of frost damage during the winter of 1984/1985 on the trees
in the budding-height trial with pear on Quince

Rootstock Bud’ Bark colour* Leaf colour** % severely
height spring 1985 16 October 1985 damaged treesk®*
{cm) 16 October 1985
c D Cc D C D
Quince C 10 4,2 ¢ 2.6 a 2.5 a 1,0 a 58 0
20 5.2 d 4,5 b 3.3 b 1.3 a 88 8
30 5.7 d 4.9 b 3.4 b 1.6 a 92 21
Quince A 10 2.9a 2,1 p 1.0 p 1.0 p 0 0
20 3.5b 3.2 q 1.0 p 1.0 p 0 0
30 4,1 ¢ 3.5 g 1.3 p 1.0p 13 0
60 - 4.3 r - 1.8 q - 21

* Scale: 1 = white to 5 = dark brown

%% Scale: 1 = green; 2 = light green; 3 = yellowish-green; 4 = yellowish- or
greenish—-purple; 5 = dead.

**%% Trees with values >3 for leaf colour,

C = Conference; D = Doyenné du Comice.

Values in the same column (given separately for each cultivar-rootstock to

take interaction into account} followed by the same letter(s) do not differ

significantly (P = 0.05).

Plum

The trees of the rootstock trial with Opal and Reine Claude d’Oullins on
St. Julien A and Pixy planted in 1981 cropped again in 1986. Accumulated for
all cropping years (1983-1986), the production of Opal on St. Julien A
amounted to 4l.4 kg per tree, but on Pixy only to 19.2. For Reine Claude
d’0ullins these weights were 14.3 and 16.3 kg. Trees on Pixy were smaller. For
Opal the tree volume on Pixy was 32% smaller than on $t, Julien A, for Reine
Claude d*Qullins 25%. Productivity per m~ tree volume with Opal was again
lower on Pixy than on St. Julien A, both in kg (3.9 against 5.7) and in fruit
number (125 vs 162) accumulated for all croppigg years. With Reine Claude
déOullins Pixy did better: 4.0 vs 2.5 kg per m~ and 90 agailnst 50 fruits per
m.

Fruits on Pixy were definitively smaller, With Opal, mean fruit weight in
1986 was 39 g for St. Julien A and 33 g for Pixy. With Reine Claude d’Oullins
these weights were 55 and 42 g, respectively. This confirms findings in
earlier years.

In a second trial planted in the spring of 1983, St. Julien A and Pixy were
again included, but also the French rootstock P.2038-1A. Cultivars are
Victoria and Czar. Tree-volume measurements made at the end of 1986 showed
that P.2038-1A has a growth vigour that lles in between that of Pixy and St.
Julien A,

Important is that fruit size on P.2038-1A was equal to that on S5t, Julien A
{Czar) or even greater (Victoria) in spite of an equal (Czar) or higher nuaber
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of fruits per tree! However, this interesting rootstock, gives root suckers,
which is not the case for Pixy or St. Julien A.

In a third trial, started in 1983, St. Julien A is being compared with the
French rootstock Marianne GF 8/1 with Opal a8 cultivar, Unfortunately, this
new rootstack has so far been gore vigorous than St. Julieg A, At the end of
1986 the tree volume was 6.4 m~ for St. Julien A and 6.8 m” for Marianne GF
8/1. The second disadvantage is that trees on the new rootstock cropped less.
Thus, expectations are no longer rumning high.

Interstems
Apple

M.9 interstem on MM.106 rootstock

In the spring of 1981 a trial was planted with James Grieve and Golden
Delicious clone B on MM.106 with a 40-cm interstem of M.9. Half of the trees
were planted normally, i.e., with the MM,106/M.9 union at 10 cm above the
ground. The other half were planted deeper, with the same union just below the
surface of the soil. Another subtreatment was planting with and without a
stake for support. The aim of this trial, planted in 6 replicates with 3 trees
per plot, was to see whether the trees could stand without support, but would
nevertheless remain small due to the dwarfing interstem. The trial was
terminated in 1986.

Some results, averaged for both cultivars, are given in Table 8. Averaging
was permissible because the behaviour of its cultivars was similar. Deep
planting promoted and omission of a support inhibited growth. Deep planting
‘had a negative effect on the production capacity, and the presence or absence
of support had no influence in this respect.

Table 8. Results of trial with M.9 interstem on MM.106 rootstock, averaged for
James Grieve and Golden Delicious clone B

Treatment Tree volume3 Kg/m3
end 1986 (m™) tree volume*

Planting depth Tree stake

Normal + 0.83 a 80.3 a
- 0.75 a 84,7 a

Deep + 0.97 b 67.2 b
- 0.88 b 66.2 b

Normal .79 p 82,5 p

Deep 0.92 g 66.7 q
+ 0.90 r 3.7 r
- 0.81 s 75.4

Accumulated kg/tree between 1982 and 1986 divided by the final tree volume.
Values in the same column part followed by the same letter(s) do not differ
significantly (P = 0.05).

0f the 18 non-supported trees planted mormally 5 (Goldem Delicious) and 1
(James Grieve) stood at a slant. For the deep—planted trees, these figures
were 4 and 0, respectively. Thus, Golden Delicious was more unsteady than
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James Grieve, For the former cultivar, support cannot be omitted; for the
latter, it may be possible on this rootstock—interstem combination but only if
trees are planted at considerable depth, which increases vigour and decreases
productivity, But this means that the combination is not really practical in a
windy region (see also next trial).

Various dwarfing interstems on MM, 106 rootstock

To find out whether tree support could be made redundant, we planted a
trial in the spring of 1980 with Cox’s Orange Pippin on various
rootstock—interstem combinations (Table 9). Interstem length was 30 cm ia all
cases, Standards were MM.106 interstems and Zoete Aagt interstem on M.9. All
combinations were planted with and without a tree stake in 6 replicates with 2
to 3 trees per plot at 3,50 x 1.80 m. However, it was already clear at
planting time that the trees on the strongly dwarfing interstem 3426 could not
remain upright without a stake, and all of these were given a stake. In the
course of the years some of the trees on M,27 and M.9 interstems were given a
stake too, because otherwise they would have toppled over. This was the case
for 5 of the 18 trees on M.27 and for 2 of these on M.9 Among the remainder,
some of the trees of these combinations did not remain vertical. Thus, as in
the preceding trial, a moderate vigorous rootstock combined with a dwarfing
interstem is not a good alternmative for the use of a support.

Table 9. Results of the interstem trial on MM,.106 with Cox's Orange Pippin

Treatment Tree volume Kg/m3 Mean fruit weight (g)**
eng 1986 tree volume* -—

rootstock interstem (m™) =kkk Xk Kk

M.9 Zoete Aagt 1,31 a 56.6 a 134 a 133 a

M.9 MM. 106 1.30 a 66.0 a 128 a 129 a

MM, 106 3426 0.29 ¢ 104.2 b 116 b 124 a

MM, 106 M.27 1.30 ab 63.1 a 136 a 135 a

MM.106 M.9 1.79 b 52.7 a 134 a 132 a

MM, 106 MM. 106 2.95 d 40.5 a 136 a 132 a

MM, 106 Zoete Aagt 2,92 4 42,3 a 133 a 129 a

*  Kg/tree accumulated between 1981 and 1986 divided by the final tree volume
end 1986.
*% Average for 1981 through 1986, 3
*%% Without, *%*% with correction for differences in fruit numbers per m
tree volume,
Values in the same column followed by the same letter(s) do not differ
significantly (P = 0.05).

Some Iinteresting results were obtained with the various interstems (Table
9). In Table 9, only the values for the combination with a stake are given. It
should be mentioned here that the trees without a stake showed less growth
than the supported trees, The presence of a stake had no effect on fruit size
or production capacity,.

The interstem 3426 had an enormous dwarfing effects, Trees on this
interstem were excessively weak and showed excessive root suckering,
Production capacity was very high and fruits were therefore too small,

M.27 and M.9, too, decreased growth vigour and Zoete Aagt had no effect.
None of these interstems affected production capacity or fruit weight. Because
none of the trees on MM.106 performed better than the common combination Zoete
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Aagt on M,9, interstem, combinations with MM,106 have no practical value for
use in The Netherlands.

REGULATION OF FRUIT SET, FRUIT GROWTH, FRUIT DROP, AND VEGETATIVE GROWTH

5,J, Wertheim

Thinning

Hand thinning and fruit colour of Jonagold

On mature trees of Jonagold on M,9 planted at 3.40 x 1,50 m, a thinning
trial was planted to study the effect of the degree of thinning on fruit
colour, Insufficient fruit colour is the main problem for this cultivar. The 8§
treatments (Table 10) were replicated 9 times with 1 tree per plot.

Table 10, Results of thinning trial for Jonagold.

Hand thinning Fruits/ Kg/ Fruit Colour  Leaf area

standard ———————mm— tree weight  index* {em™)
160 tree (g) = e —
flower spurs shoots
clust.

Unthinned 67.3 86.8 14,9 173 a 2.4 a 21 36

2 fruits/cluster 59.9 79.1 15.0 191 b 3.1 b 23 38

1 fruit/cluster 48.8 68.6 13.8 200 be 3.3 be 23 36

1 fruit/2 clusters 25.9 36.7 7.9 216 ¢ 3.7 ¢ 22 37

L fruit/3 clusters 22,1 29,9 6.5 218 a 3.6 be 22 35

1 fruit/4 clusters 17.5 24.9 5.9 240 d 3.7 ¢ 23 36

1 fruit/8 clusters 10,3 13.2 3.1 236 d 3.8¢ 22 38

Totally thinned 0.0 0.0 - - - 21 37

* Colour evaluation on the tree; scale: 1 = all visible fruits green, to 5 =
all visible fruits well coloured.

Values in the same column followed by the same letter(s) do not differ

significantly (P = 0.053).

Flowering was good, with 155 clusters per tree for the 7th growing season.
The number of flowers per cluster was 5.4. Frult set was good, with 445
fruitlets per tree, However, June drop was rather strong: for the untreated
trees the frult number per tree decreased from 396 to 87 (281 to 67 per 100
flower clusters).

The treatments carried out on July 2nd and 3rd had a strong effect on
production, fruit weight, and fruit colour (Table 10, Figure 1). Leaf counts
and measurements indicated that leaf size was not influenced, but the number
and the area of the leaves per fruit were of course affected, Figure 1 shows,
both fruit colour and weight increased with leaf number. In fact, good colour
goes hand in hand with high fruit weight, and this was confirmed by colour
grading. Table 10 and Figure 1 show that the thinning leading to a good
overall fruit colour resulted in very low productivity. One fruit per 2
clusters (actually 25.9 fruits per 100 clusters) only gave 16 ton per ha.
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Fruit weight (g} Colourindex

on the tree
( ) (- — =~ )
r 250
230 54
+210 4
+190. 3
H70 2
150 1

30 50 70 90 10 t30 150 170 190 210 230 250
leaves / fruit

Flg. 1, Relationship between the number of leaves per fruit and the fruit
welght and the fruit colour of Jonagold on M.9.

Colour improvement of Jonagold by the use of salts

Because there are indications in the literature {Phytochemistry 1986 25(3):
607-609) that NaCl can enhance red colour-formation in apple—fruit skin, The
following a trial was carried out for Jonagold trees. Once (mid-September) or
twice {mid- and end of September), solutions of 1.5, 3, or 6 g/l NaCl or KCl
were sprayed on four-year—old Jonagold trees on M.9. The 13 treatments
{including untreated trees sprayed with water) were applied in 5 replicates.

In October, fruit colour evaluated several times on the tree showed that
differences between the treatments were negligible. Thus, these salts do not
offer a solution for the Jonagold colour problem,.

Growth inhibition

Growth inhibition in apple by trunk application of growth regulators

On seven—year—-old trees of Jonagold on M,9 the effect of application of NAA
and CF 125 on the trunk was evaluated. Various concentrations {by weight) were
incorporated into Topsin M paste (an anti-fruit-tree canker paint), viz. 0,
0.1, 1.0, and 5.0%Z. The pure trade formulations were alsoc included as a paint.
Applications were made during the first week of May, and 20 cm of the trunk
was painted all around from the union. The trial was set up with 9 replicates
and one tree per plot.

It soon appeared that both pure and 5.0% CF 125 were highly phytotoxic.
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Some of the leaves became discoloured and dropped, others remained but showed
distortion. This shows in any case that the grawth regulators had penetrated
into the tree through the trunk. None of the other treatments led to visible
damage to the trees. High NAA concentrations and all CF 125 treatments
inhibited growth, as indicated by the decreased trunk growth. In untreated
trees and trees painted only with Topsin M paste trunk circumference increased
by 1.5 em during 1986, For the various concentrations NAA, this increase
amounted to 1.6 (0.1%), 1.3 (1.0%), 1.0 (5.0%), and 1,0 cm (pure NAA). For CF
125 these values were, in the sawe order, 1.3, 1.2, 0.5, and 0.3 cm. The last
two of these values reflect the damage done by these treatments. This damage
was also expressed by an extremely heavy fruit drop. For example, the
untreated trees gave 98.6 apples as against 19,1 (with 5.0% CF 125) or 11.3
{(with pure CF 125). The other treatments did not affect cropping.

High CF concentrations {5,0% and pure) inhibited frult growth as well as
red-colour development. The other treatments had no effect. Research on the
effect of NAA in this respect will be continued.

Pollination
Crossings

Crossings were made with apple and pear cultivars to establish suitability
as pollinators. Table 1] summarizes the results. Per crossing, 100 flowers
were used, always on 5 trees each with clusters thinned to 4 flowers. Hand
poliination was performed in the balloon stage, and pollinated stigmas were
immediately covered with vaseline., Attention was directed malnly to new
cultivars, Jonagold x James Grieve was also included, because this combination
does not always meet the growers’ needs.

As Table 11 shows, most of the crosses (including Jomagold x James Grieve)
gave a fruit set of a magnitude indicating that pollen compatibility is not a
prohlem, However, there were some exceptions., Fiesta (= Cox’s Orange Pippin x
ldared) pollen was unsuitable for Elstar (= Golden Delicious x Ingrid Marie),
This cannot easily be explained in terms of relatlonships, which certainly
holds for the poor results obtained with IVT 72001-96 ((= Cox's Orange Pippin
x Elstar) x Cox’s Orange Pippin).

With respect to pear, Conference pollen was satisfactory with 2 IVT numbers
but failed with 2 others. The latter cannot be explained in terms of
relationship either, IVT 6403-23 being a Passe Crassane x Doyenné& du Comice
cross and IVT 69025-56 a Beurré Hardy x Doyenné du Comice hybrid.

The poor set seen Iin some crosses underlines the importance of this type of
work.

Pollen germination

The percentage of germination was investigated for some new apple
cultivars. This percentage is of importance with respect to the pollination
value of a cultivar. Pollen grains were allowed to germinate for 24 hours in a
15% sucrose solution at room temperature.

1IVT numbers 71017-2, 71017-120, 72001-96 and 73118-39, as well as Fiesta,
Katja, and the standard Golden Delicious, had high germination percentages,
showing that these cultivars can be considered to be dipleids. IVT number
71017-~46, Jupiter, and the common Dubbele Zoete Aagt {an interstock cultivar)
had low germination percentages, and must therefore be triploids.
Contradictory results were obtained with IVT 74117-17, Arlet, Rubinette, and
Sinta, and for these cultivars the studies must be repeated.
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Table ll. Results of crossings with apple and pear

Mother X Pollinator Fruits/100 Good
cultivar flower seeds/
clusters fruit
Apple
Arlet Alkmene 45 7.4
Elstar Fiesta 0 -
Elstar IVT 71017-2 10 7.3
IVT 74114-17 Alkmene 75 6.4
IVT 74114-17 Cox'’s 0.P. 33 1.6
IVT 74114-17 Smoothee 64 7.1
IVT 71017~-2 Cox’s 0,P, 21 7.0
IVT 71017=-2 Smoothee 40 2.5
IVT 71017-46 Cox*s 0,P. 40 4.2
IVT 71017-46 Smoothee 35 3.7
IVT 72001-96 Cox’s O,P. 6 3.8
IVT 72001-96 Smoothee 14 4.3
IVT 75118-39 Cox’s 0.P. 14 *
IVT 75118-39 Smoathee 17 *
Jonageld James Grieve 38 4.7
Jonagold Katja 34 3.4
Katja Alkmene 26 7.4
Katja James Grieve 42 7.4
Katja Vista Bella 30 6.6
Rode Boskoocp Katja 18 1.3
Sinta Cox’s 0.P, 38 5.4
Pear
IVT 6403-23 Conference 3 0.7
IVT 68013-38 Conference 47 1.5
IVT 690215-56 Conference 2 0.5
IVT 70025-1 Conference 18 1.4

* Not counted.
Reach of a pollinator

For establishment of the reach of a pollinator, studies were performed with
the ornamental Malus ’Baskatong’ planted in the middle of several orchards.
When pollen of this red-leaved Malus cultivar fertilizes normal apple, the
offspring have only red leaves,

In the spring of 1980 one ’Baskatong’ tree was planted in the middle of 6
orchards, at the same time as the apple trees, The trees started to bear fruit
in 1982, In 8 to 10 wind directions, apple trees standing 2.5, 5, 7.5, 10, 15,
20, 25, 30, 35, and 40 m from the ’Baskatong’ tree were marked, The fruit of
these trees was sampled annually., Seeds from these fruits were prepared,
stored at low temperature, and germinated in a heated glasshouse. Green en red
seedlings were counted by the colour of the cotyledons.

The numerous data suggest that 'Baskatong’ exerted its influence mainly
within a circle with a diameter of 7.5 m, although red seeds — capriciously
distributed and in low numbers - occurred up to 40 m from the *Baskatong’. Two
trials are still in progress.

It must be mentioned that ’Baskatong® pollen gave high fruit and seed set
after hand crossings with Cox's Orange Pippin, Discovery, James Grieve,
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Karmijn de Sonnaville, Lombarts Calville, and Odin., These cultivars occurred
in the parcels under study., In the flowering period, too, ’Baskatong’ showed
sufficient overlap with these cultivars to ensure fruit and seed set.

Role of self pollination

Starting in 1984, the role of self pollination in apple and pear was
studied in relation to cropping of orchards with low percentages of
pollinators. This study concerned to Cox's Orange Pippin and Doyenné du
Comice.

With Cox’s Orange Pippin no fruit set was obtained in 1984 after one or two
successive self pollinations (at one-day intervals} performed in the balloon
stage, In 1986, fruit set did occur (Table 12), No difference was found
between 1, 2 or 3 self pollinations (again at one-day intervals starting in
the balloon stage) of 100 flowers per crossing (see p. 22). Fruit set was
considerably lower than after cross or open pollination. Seed set also
occurred after selfing.

Table 12. Results self-pollination studies in apple and pear

Treatment Fruits/100 flowers Fruit Seeds/fruit
weight —  —==eea—a———aaaw —_—
before at (g) good deaf

June drop harvest

Cox's Orange Pippin

Open pollination 39 a 22 a 115 6.3 0.0
Cross pollination 1x 44 a 21 a 120 6.4 0.5
Self pollination Ix 12 b 3b 108 5.8 0.0
Self pollination 2x 3b 1b 110 8.0 0.0
Self pollination 3x 9 b 7b 98 4.8 6.0
Doyenné du Comice

Open pollination 4 a 3a 261 1.9 5.8
Cross pollination 1x 93 b 73 b 233 1.5 5.7
Self pollination Ix 3a 2a 220 0.3 8.3
Self pollimation 2x 2 a l1a 210 0.0 8.0
Self pollination 3x 13 ¢ 3a 246 0.1 9.0

Values in the same column (per cultivar)} followed by the same letter(s) do not
differ significantly (P = 0,05).

With Doyenné du Comice, fruits and seeds were obtained in 1984 after
selfing, After 1, 2, 3, or 4 self pollinations {(again with one-day intervals,
and 100 flowers per treatment) final fruit set amounted to 0, i0, 4 and 1%,
respectively, Open pollinated flowers gave 5% fruit set, and bagged flowers
without pollination 0%.

In 1985, too, selfing gave fruits. After 1, 2, 3 or 4 selfings, done as
before, final fruit set amounted to 10, 6, 5, and 5% fruit set., Open
pollination gave 8% set, bagging alone 1%, and cross pollination of non-bagged
flowers 2% versus 14% for bagged flowers.

In 1986, fruits were again obtained after self pollination, although far
fewer legs than after cross pollination (Table 12), Before June drop, 3
successive self pollinations gave significantly better results than 1 or 2,
but there were no differences in final set. Pears from self-pollinated flowers
contained less good and more deaf seeds than those from open or cross
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pollinated material.
The results indicate that, at least in some years, (repeated) self
pollination may be responsible for a basic cropping level.

UNUSUAL FRUIT CROPS

S.,J. Wertheim and J. Dijkstra

Walnut (Juglans regia)

The cultivars planted in 1981 all bore fruits in 1986, Broadview gave the
most fruits, The average number for the 3 trees present was 236 nuts. This
cultivar was the most productive in 1985 too. Reasonably good crops were
cobtained in 1986 from nr. 1247 {183 nuts), ur. 139 (130 outs), nr. 26 (108
nuts), and Buccaneer (100 nuts),

Nr. 120 on rootstock Juglans regia gave 77 nuts per tree as against 37 on
Juglans nigra. Franquette, too, gave slightly more nuts on regia rootstack; 2]
versus 7 nuts per tree,

The cultivars Weinsberg 1, Sol&ze, Corne, and Parisienne gave only a few
nuts: 31, 16, 12, and 9 per tree, these cultivars being slower in coming into
bearing.

The good cropping behaviour of Broadview was confirmed by the older trees
planted in 1974. Averaged for 3 trees, production amounted to l4.1 kg per tree
as against 5.0 kg for Buccaneer, In both cases average weight of the fresh
nuts was 15 g.

Peach (Prunus persica)

In the spring of 1983, 10 peach and 5 nectarine cultivars were planted at
4,75 x 3 m in 2 replicates for each cultivar. This limited trial was set up
solely to assess the value of these cultivars for the hobbyist, which in turn
has some relevance for fruit-tree nurseries.

Some fruits were picked as early as 1984, Vaes Oogst gave 10.5 per tree and
Ruby Gold 7.5. All of the other cultivars produced only a single fruit. In
1985 the trees did not crop, but they did in 1986. Again Vaes Oogst scored
highest, with 43.2 kg per tree. Because of this high cropping level, the
fruits were small (65 g). Good crops were also obtained with Earliglow (3i.4
kg, 46 g), Johmnny Brack (30.8 kg, 78 g), Peregrine (29.4 kg, 66 g}, Suncrest
(26.3 kg, 85 g), and Wassenberger (20.7 kg, 113 g).

The yield of all other cultivars was much lower. The smaller fruit size in
1986 may have been due to a long dry period which occurred during the growing
season, The trees are not irrigated.

Apricot (Prunus armeniaca)

In 1983 and 1984, 19 cultivars were planted for evaluation. For each
cultivar, 3 replicates of 1 tree each were planted 4.75 x 3 m, In 1985 only
the old Dutch cultivar Tros Oranje gave fruits (1.6 kg per tree), and in 1986
it was again one of the few bearers (2,9 kg per tree). The second old Dutch
cultivar Bredase gave 1.5 kg and all of the other cultivars either did not
crop at all or had only a single fruit,
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Almond {Prunus duleis)

Most of the cultivars planted in 1982 were severely damaged by the winter
frost of 1984/1985, Both trees of the French cultivars Ai, Ferraduel, and
Ferralise were killed. One of the Ferrostar trees froze, as did the German
Schneiders Auslese, The French Ferragnes was badly damaged but was still alive
in 1986. Two German cultivars, Durkheimer Riesen and Auslese Geisenheim, were
undamaged. The latter gave the best performance: it showed moderate growth
vigour and the trees cropped in 1986 whereas the former was more vigorous and
did not crop in 1986. On this basis Auslese Geisenheim looks promising for
private gardens, All trees were grubbed at the end of i986.

Medlar (Mespilus germanica)

The medlar trees planted in the spring of 1982 cropped again in 1986. Each
rootstock—cultivar combination is represented by 3 trees, Bredase Reuzemmispel
on hawthorn gave the best yield: 494 fruits per tree (13.5 kg). The selection
Westerveld from the NAK-B (General Netherlands Inspection Service for
Arboricultural Produce) on Quince C rootstock was second with 381 fruits (10, 2
kg), followed by Royal on hawthorn with 340 fruits (9.4 kg) and on Quince C
with 328 fruits (10.0 kg). For Nottingham and Macrocarpa, both on hawthorn,
these figures were 192 (4.5 kg) and 82 (4.2 kg), respectively. Sultan on .
Quince C came last with a yield of 69 fruits (2.7 kg). We were surprised to
find that Sultan was not compatible with hawthorn rootstock, For the hobbyist,
Westerveld and Nottingham are good medlar cultivars, because the frult tasted
better (in 1985) than the others.

Quinces (Cydonia oblonga)

In spite of the damage caused by the low temperatures of the winter of
1984/1985 (see Annual Report 1985: p. 25) most of the quince cultivars
(planted in 1980) cropped well. Averaged for the 3 trees; Rea’s Mammoth scored
best with 21.1 kg per tree {fruit weight 222 g), Vranja {on Quince A
rootstock) with 20,6 kg (156 g) taking second place. On Quince C, Vranja
production was much lower (6.6 kg, 155 g), possibly because the latter
rootstock had suffered more frost damage.

The winter-hardy Lescovafka gave 18.7 kg per tree {126 g), followed closely
by Shams with 18.0 kg (164 g). The small-fruited Ludovic came next with 14.6
kg (86 g). This cultivar unquestionally has ornamental value, because of its
graceful slightly drooping habit and handsome leaves,

Isfaham ylelded 14.1 kg (164 g) and Bourgeault 12.0 kg (115 g). The other
cultivars - Champignon, Portugal, and Serbian - were much less productive,

The quinces will be grubbed in 1987 because space is needed for extension
of the station’s buildings. New trees are being grown and will be planted in
1988, because the processing industry has shown some interest in the fruits.

Hazelnut {Corylus spp.)

The trial planted in the spring of 1981 with the cultivars mentioned in
Table 13 (3 replicates, 2 trees per plot) yielded again in 1986. The cultivar
Gunslebert has heen the most productive so far (Table 13),



27

Table 13. Results of hazelnut trial planted in 1981 {planting distance

4,5 x 2 m)
Cultivar Ton/ha* Z outs 100 kernel )4 %z dry
———————— e free welght (g) kernel matter
1986 1983- from ——————— —
1986 husk 4/11 5/12 4/11 8/12
Northamptonshire 2,6 5.6 50 93 83 51 90
Impératrice Eugénie 3.4 7.0 44 79 71 &4 82
Merveille de Bollwiller 1.9 4,6 58 124 119 38 82
Gunglebert 4.5 11.2 80 133 119 42 82
Ségorbe 1.0 3.8 91 119 112 42 88
Cosford 2.8 5.2 73 145 117 59 78
Longue d’Espagne 2.9 6.8 12 88 85 34 77
Louis Berger 1,2 3.0 58 177 155 51 66

* Fresh nuts.

Kernel weight and welght-percentage kernel varied. The latter was very low
for Longue d’Espagne and Mervellle de Bolwiller, but high for Cosford.
Percentage kernel sometimes differed considerably between 1986 and 1985
{Impératrice Eugénie dropped from 58 to 44, Gunslebert from 5% to 42 and
Longue d’Espagne froam 53 to 34). However, this was not the case for other
cultivars,

As Table 13 shows, with advancing time nuts lost weight due to drying out,
Variability was also found Iin the percentage of nuts that dropped without the
husk, Here, too, the percentages found in 1986 in some cultivars differed from
those of 1985, Higher pecentages in 1986 occurred for Mervelille de Bollwiller
and Northamptonshire, lower ones for Gumslebert, Cosford, and Louis Berger. In
other cultivars the percentages were equal.

Percentage dry matter was low for Cosford, Longue d’Espagne, and Louis
Berger. For processing, high values are wanted. Another important feature is
detachment of the pellicle surrounding the kermel during roasting. Pellicles
detached poorly from kernels of Impératrice Eugénie, Longue d’Espagne, Louils
Berger and somewhat better for Cosford and Northamptonshire. Gunslebert was
reasonably good in this respect, and Merveille de Bollwiller and especially
S&gorbe were good.

" Kernel taste after roasting was poor for Louls Berger and moderate for
Longue d'Espagne. The others were moderate to very good.

When all features are considered, Mervellle de Bollwiller and Gunslebert
came out favourably. A clearly negative rating was given to Impératrice
Eugénie, Longue d’'Espagne, and Louis Berger. The other two cultivars had both
good and bad featurles making them questionable,

In the trial planted in 1982 Lang Tidlig Zeller has been the most

productive so far (4.4]1 ton/ha accumulated for 1985 and 1986). Results will be
given in a future report.

Kiwi or Chinese gooseberry (Actinidia chinensis)

Again severe winter frost caused extensive damage. Yields were therefore
low again, with 1.7 kg per plant for Hayward and 2.4 kg per plant for Monty.
Meanwhile, enough strong young shoots had grown just above soil level, so that
in time a new hedgerow can be formed.
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Siberian gooseberry (Actinidia arguta)

There was no frost damage, and the old bush of Ananaskaya produced 8 kg,
the fruits having an average weight of 10 g. The bushes planted in spring of
1982 now gave a yleld of 0.7 kg per bush,

The early ripening was striking: September 22nd as against October l0th
when most of the fruits weqre picked in the preceding years, The percentage
soluble solids was l4 to 15,

Black appleberry (Aronia melanocarpa)

The first fruits of the black appleberry were harvested. There were no
differences in fruit size or yield between the variety Nero from the German
Domecratic Republic and the selection from the Kalmthout arboretum in Belgium.
Yields were very low, ranging from 0.1 to 0.3 kg per m2. Young trees on Sorbus
aucuparia rootstock gave larger berries than bushes on their own roots.

RESEARCH IN THE FRUIT-TREE NURSERY

SeJ. Wertheim

Container trees

Raising of apple trees in containers was started in 1986, Table grafts of
Rode Boskoop and Elstar on M,9 were made in the spring of 1986 and planted
either in the soll or in 8-1 containers filled with (EGO) potted soil. Bath
kinds of tree were fertigated between May 28th and August 19th. The table
grafts in the soll gave reasonable {unbranched) trees, which is quite normal.
In the contalner reasonably feathered trees were obtained, because here
spraying with Promalin (at 60 cm plant height) increased branching. All trees
will be kept for another year to provide two-year-old plant material.

Receipt of container—-grown trees in the orchard

One—year-old container-grown apple trees (Smoothee on M.9) were treated in
various ways at and after planting time.

Two types of contalner were used, i.e. 3.5 and 7 1. The trees from the
former were less well developed than those from the latter. The trunk
circumference of the former trees was 3.5 and of the latter trees 3.8 cm.

Table 14 gives the data on the various treatments at or after planting in
the orchard. The trial was set up with 4 replicateions and two trees per plot.
- Pertigation, water and fertilizer (19-6-6; NPK) was added as trickle
irrigation. In May and June, 4 1 per day per tree was given, followed by 6 1
daily untill mid-August. Fertigation was restricted to May-June. Cutting of the
root system before planting consisted of 4 to 6 vertical cuts. This was done
to avold having the roots remain too long in the clod formed by the container.

The data in Table 14 indicate that the strongest growth was obtained with
trickle irrigation (both with and without a fertilizer) in combination with
potted soil in the planting hole. Further analysis of the data showed that
trees from 7-1 containers had significantly more shoots per tree than those
from 3,5=1 containers., Mean shoot length did not differ. Non-potted soil
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treatments gave on average 6.5 shoots per tree as agalnst 8.0 for potted-soll
treatments., This corresponded with 2,55 and 3.01 m growth per tree,
respectively. Mean shoot lengths were 37 and 39 cm, respectively.

Table l4. Results of trial concerning initially contalner—grown trees of
Smoothee on M.9 after transfer to the orchard, Values are means for
3.5 and 7-1 containers combined

Treatment Shoots/ Growth/ Mean shoot
tree tree {m) length (m)
1. Untreated 5.4 a 1.2% a 25 a
2, Potted soil in planting hole 6.9 abe 1.84 b 27 a
3. Trickle irrigation 6.6 ab 2.74 b 42 be
4, Fertigation 7.3 abed 3.38 b 47 a
5. Cutting of root system 5.9 a 1.54 a 26 a
6. 243 8.3 bed 3.14 b 39 b
7 244 8.9d 4,05 ¢ 47 ¢
8. 2+5 7.1 abed 1.80 a 25 a
9. 3+5 6.9 ab 2,96 b 44 be
10. 4+5 7.1 abed 3.38 b 48 ¢
11. 2+345 8.0 bed 3.32 ¢ 42 be
12, 2+4+5 8.8 cd 3,91 ¢ 45 be

Values In the same column followed by the same letter(s) do not differ
significantly (P = 0.05).

Addition of water gave significantly better results in all aspects compared
with omission of water: 7.3 vs 6.! shoots per tree, 2.95 vs 1.56 m per tree,
and 41 vs 26 cm shoot length.

Fertigation, on the contrary, did not increase the number of shoots per
tree significantly (7.4 vs B.0), but the opposite was the case for mean shoot
length (41 to 47 cm). Thus, total shoot growth was significantly enhanced
(3.04 vs 3.68 m per tree).

Cutting of the root system had hardly any effect. This is understandable,
because the root system did not form a dense clod.

In short, fertigation plus potted soil in the planting hole gave the best
results for the planting of contalner—-grown apple trees in the orchard.
Research is to be continued, however, and will include two-year—old trees.

Planting distances

In a commercial nursery, M,9 rootstocks (diameter 6.8 mm) were planted in
the spring of 1985 at 16 different planting distances obtained by combining 4
row distances (60, 70, 85, and 100 cm) with 4 tree distances within the row
(15, 30, 45, and 60 cm). For each planting distance & replicates were used,
each with 5 rows of between 8 and 17 plants, depending on the planting
distance in the raw.

In August 1985, 2 of the replicates were budded with Jonagold and the other
2 with Gloster, Tree quality was assessed at the end of 1986 onn the basis of
growth measurements,

Tree length was not affected by any of the planting distances. The trunk
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diameter (measured 10 cm above the union} was only affected siightly by the
row distance (weak optimum at 85 em), but was distinctly influenced by the
tree distance within the row, Averaged for the 2 cultivars - which reacted
similarly - trunk diameters were 9.4 (a), 11.0 (b), 11.2 (bec) and 11.9 {(c) for
15, 30, 45, and 60 cm, respectively (figures followed by the same letter(s) do
not differ significantly). There was even a significant linear relationship
between tree distance within the row and the trunk diameter, with the thickest
trunks occurring at 85 x 60 cm.

Gloster only formed a few side shoots per tree. The most side shoots were
formed at 60 cm distance within the row, Jonagold feathered freely. Because of
the importance of side shoots, results for Jonagold are summarized in Table
15. In connection with these data it must be kept in mind that all low shoots
- up to a level of 40 cm above the ground - were removed by hand Iin an early
stage. Row distance did not affect side-shoot formation, but tree distance
within the row did, showing a significant curvilinear relationshiop with the
numnber of side shoots. The maximum shoot number was obtained at a distance of
45 cm, This also held for the shoot length. The increased formation of side
shoots took place between 40 and 60 cm above the ground,

Table 15. The effect of row distance and tree distance within the row on the
number and length of side shoots on Jonagold in the fruit-tree

nursery
Row distance Kumber Length Tree dist- Number Length
{cm) (cm) ance (cm) (cm),
60 4,3 a 30 a 15 2.0 8 21 a
70 5.0 a 31 a 30 4.8 b 31 b
85 A4 a 34 a 45 5.7 b 5 b
100 4.9 a 34 a 60 5.8 b 36 b

Values in the same column followed by the same letter(s) do not differ
significantly (P = 0.05).

These findings indicate that tree quality improves with increasing planting
distance in the row., If the commonly applied distance of 30-35 cm is increased
to 45 cm, considerable improvement may be expected., Although fewer trees will
be grown per ha, compeunsation for this loss can be achieved without any ill
effects by reducing the commonly used row distance of 100 to about 80 cm.
Mechanization would of course have to be adapted to these distances,

Trunk cleaning

The effect of trunk cleaning on two apple cultivars, Elstar and Jonagold,
budded on M.% rootstock at a height of 15 cm in 1985, was studied in 1986.
Trunks were cleaned by manual removal of all leaves and side shoots up to &
level of 40 above the ground. This was done arcund the longest day. Treatments
(Table 16) were compared in 10 repllcates with three trees per plot,
Tree—quality parameters were assessed at the end of 1986 (Table 16)}.

Neither the height nor the diameter of the trees was affected by trunk
cleaning., Thus, these results show that nursery men®s fear that this treatment
will decrease growth is unfounded, which confirms our earlier findings {see
Annual Report 1985: p. 26).

Trunk cleaning of course reduced the total number of feathers and total
side—-shoot length. However, the number of side shoots at a better height was
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increased by this treatment (Table 16). Averaged for both cultivars (in the
abeence of interaction), untreated trees had 9.3 (a) well-placed feathers and
cleaned trees 10.6 (b). Total side-shoot length per tree also differed
gignificantly: 424 (a) versus 493 (b) cm, respectively,

Hence, trunk clesning may be considered good cultural practice. It gives a
better tree, reduces the labour load for the frult grower, and avoids large
pruning wounds, which in turn reduces the risk of fruit-tree canker.

Table 16. Results of a trial on trunk cleaning of apple trees Iin the nursery

Trunk  Tree Trunk Number of side Total side—shoot length
¢lean- length diameter shoots (em)
ing {em) (mm)

<40 em* 40 em** total <40 cw* 240 cm** total
Elstar
- 139 a 14,6 a 4,7 a 8.3 a 12.9 a 192 a 351 a 543 a
+ 138 a l4.1 a 0.0 b 9.5 b 9.5 b 0b 417 b 417 b
Jonagold
- 149 b 15.6 b 4.1 a 10.3 b l4.4 ¢ 18% a 509 ¢ 689 ¢
+ 152 b 15.9 b 0.0 b 11.7 ¢ 11.7 d 0b 592 d 592 d

* Below the height of 40 cm.

*% Above the height of 40 cm,

Values in the same column followed by the same letter(s) do not differ
significantly (P = 0.05).

Heading back after ome year

In a commercial nursery a study was performed to determine the optimal
height to which one-year—old trees should be cut back to obtain the best
two~year—old plant material. Two methods of heading are currently in use,
i,e., normal cutting (80 cm above the soil surface) and the Fleuren method (50
cm above the soil surface). With the latter method only the highest bud is
aliowed to grow out. This gives one vigorous shoot capable of forming side
shoots easily.

One—year—old table grafts of Cox's Orange Pippin and Elstar on M,9, planted
at 90 x 35 cm were used to compare the 2 cutting heights in 10 replicates with
3 trees per plot. Cutting was done early in the spring of 1986. With the 30-cm
treatment the next 2 buds under the highest one were cut away to avoid
formation of competitive shoots, The trunk was kept c¢lean in this treatment
too. For the 80~cm treatment, trunk cleaning was done up to 40 cm above the
ground.

The results given in Table 17 show that cutting back to 80 cm gave better
trees. With the 50-cm treatment, variability from tree to tree was great. This
treatment gave lower and thinner trees with fewer side shoots. Because
two—year—-old trees must have many laterals to achieve early production. The
policy of cutting back severly seems counterproductive. Averaged for the 2
cultivars, the total side-shoot length of the trees in the 80~cm treatment
amounted to 349 (a) cm and for those in the 50-cm treatment only to 159 (b)
cm,
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Table 17. Results of cutting-height trial with apple in the nursery

Cutting Tree length Trunk diameter Side shoot/ Total side—shoot
height (cm) (cm) (mm) tree length/tree (cm)
Cox's Orange Pippin

80 152 a 15.4 a 6.7 a 360 a

50 142 v 13,1 b 6.8 a 169 b

Elstar

80 155 a 15.8 a 8.7 b 337 a

50 142 b 13.4 b 6.4 a 147 b

Values in the same column followed by the same letter(s) do not differ
significantly (P = 0,01),

Fertigation

In a commercial nursery the use of fertigation was evaluated in Rode
Boskoop apple trees budded 1in August 1985, This study comprised 6 treatments
(Table 18) in 6 replicates with 6 trees per plot, Water was given via trickle
irrigation and fertigation by adding a fertilizer (19-6-20-4 (N, P, K, Mg)) to
the water through a diluter. The 3 main treatments were split into 2
sub-treatments: use and omission spraying of Promalin, to induce branching.

Trickle irrigation was started on June 4 and was stopped during raiay
periods, Since irrigation was stopped on August 23rd, fertigation was
restricted to this period. In total, 79 1 of water was given per tree, each
tree receiving 93.8 g fertilizer, A Promalin sclution (50 ml per 1) containing
0.1% Citowett wetter was sprayed on June 23rd when the trees had an average
height of 60 cm.

Table 18, Results of fertigation trial with Rode Boskoop in a fruit-tree

nursery
Treatment Prom- Tree Trunk dia—- Side Total side-
alin  height meter (mm) shoots/ shoot length/
(cm) tree tree (cm)

Untreated - 138 a 12,9 a 4.5 a 75 a
Untreated + 131 b 12.9 a 8.9 b 228 b

Trickle irrigation - 148 ¢ 13,1 a 3.8 a 82 a
Trickle irrigation + 141 ac 13.4 a 9.6 b 257 b
Fertigation - 147 ¢ 13.5 a 4.8 a 107 a
Fertigation + 145 ¢ 13.7 a 9.4 b 240 b

Values in the same column followed by the same letter(s) do not differ
significantly (P = 0.05).

Table 18 summarizes the results of the growth measurements made at the end
of 1986, It appears that Promalin slightly decreased tree length. Averaged for
all 3 main treatments, non-sprayed trees had a height of 145 (a) cm and
sprayed trees 139 (b) em. Irrigation and fertigation both gave slightly taller
trees, and the effect was similar, Averaged for the sub-treatments, untreated
trees had a height of 135 (a) cm as against 145 (b) cm for frrigated trees and
146 (b) cm for fertigated trees.
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The differences in trunk diameter corresponded with those found for tree
helght but did not reach significance.

The number of side shoots was only enhanced by Promalin, Averaged for the 3
main treatments, the number of shoots per tree was 4.4 {a) for untreated
against 9.3 (b) for Promalin, Averaged for the 2 sub-treatments, the
side-shoot numbers were 6.7 (a) for untreated, 6.7 (a) for watered, and 7.1
(a) for fertigated trees, The same tendenciles were found for the total length
of side shoots. No water gave 132 cm side-shoot length per tree, irrigation
146 cm, and fertigation 161 cm; these differences are not significant.
Non-sprayed trees had a total side—shoot length of 87 (a) as against 242 (b)
cm for Promalin-sprayed trees.

Thus, in spite of a rather dry summer, the addition of water plus minerals

‘had surprisingly little effect on growth.

Defoliation

In 1985, good defoliation was obtained after spraying of the copper
compound coded MC (Annual Report 1985: p, 28). In 1986, the effect of MC was
compared with those of some copper-free compounds, because this element is not
desirable in the environment, MC (0.5, 1, or 2%) was compared with calcium
chelate (0.5, 1, or 2%), magnesium chlorate (l.4, 2.8, or 5.6%), and the
cotton defoliant coded D (0.05, 0.1, or 0.2%) (see HortScilence 20,1985:
452-453 and 21,1986:281-283 and Plant Physlclogy—Annual Meeting Supplement
57(5)1986:99). All chemicals were sprayed, with and without the wetter.
Citowett (0.17%), on October l4th on one-~year-old apple trees of Elstar on M.9,
a cultivar which losses its leaves very slowly, The trial was set up in a
commercial nursery with 10 replicates and 3 trees per plot.

The cotton defoliant had no effect at all, Magnesium chlorate caused strong
discoloration giving brown leaves and also led to leaf drop. Often, only the
leaf blade abscissed, leaving the petiole, Both of the highest concentrations
caused browning of shoot-tip tissues., Thus, this chemical 1is too aggressive,

Caleium chelate too gave brown leaf discolorations. Leaf abscission was
only obtained with a 1% (+ wetter) or a 2% solution. The 2% solution plus
wetter gave reasonably good results,

The best leaf abscission, without damage, was obtained with MC, especially
with a 2% solution plus wetter. Good defoliation was obtained 2 weeks after
spraying, and only the leaves at the top of the tree remained. The leaf counts
performed 3 weeks later {(Table 19) show that the effect of MC improved with
increasing concentration, Addition of Clitowett improved the effect
significantly.

Table 19. Results of defoliation with MC sprayed on Elstar on 14 October, Leaf
counts performed November S5th

Treatment Leaves/tree
without wetter with wetter
Untreated 144,9 a
0.5%2 MC 79.1 b 71.4 a
1.0% MC .36.0 ¢ 20.8 b
2,08 MC 24,7 ¢ 12.0 b

Values in the same column followed by the same letter(s) do not differ
significantly (P = 0.05).
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The good results obtained with MC were confirmed by an experiment with
Jonagold on M.9 in nursery in the northern part of the country, where
defoliation often occurs later. The sawe concentratlon of MC, calcium chelate,
and D were used, but only together with a wetter (0.1% Citowett). Because the
spraying data was October 31st, the damaging effect of magnesium chlorate in
the first trial was already known. Instead of this compound, potassium iodide
(0.125, 0,25, and 1,25%) was used. Here, too, 10 replicates with 3 trees per
plot were used,

The effects were evaluated on November 14th and 21st according to grading
per tree from 1 = no leaf drop to 5 = complete defoliation., The cotton
defoliant D had no effect., Potassium iodide gave an average score of ounly 1.3
on November l4th, but one week later most of the leaves had dropped. Calcium
chelate scored 1.1 on the first date, with small differences between the
concentrations, and most of the leaves were gone by November 21st., On that
date untreated and D-sprayed trees still had many leaves, those on the treated
trees being greener. This might be explalned by an anti-senescence effect of
this cytokinin compound.

MC gave good defoliation as early as November l4th. For the series of three
concentrations the leaf-drop index was 2.7 (0.5%), 3.5 (1%), and 4.4 (2%) as
against 1.0 for untreated trees.

Thus, as i{n 1985, MC was the most effective in this respect, The use of MC
is still prohibited in The Netherlands, but approval has been applied for.

PLANTING SYSTEMS

P.S. Wagenmakers

Planting system trial with slender and North-Holland spindle

In the spring of 1978, a trial was planted with the apple cultivar Rode
Boskoop on M,9, to study the performance of the slender spindle and the
North-Holland spindle under the conditions of several planting systems (single
row, three-row bed, six—-row bed with walking path, and rectangular full-field
pattern). In each system half of the trees are pruned only in the winter; the
other half receives in addition a light pruning in the summer, a few weeks
before harvest. The slender spindle has an ultimate tree diameter of 1.75 m
after winter pruning, the North-Holland spindle of 1.25 m., The trial is set up
with 4 replicates.

In 1986, yleld per ha was similar for the 2 types of spindle. On average
for atl planting systems, both produced 48 tomnes in 1986 (Table 20). As in
the other years, the additional summer pruning did not affect production. The
yield of the North-Holland spindle increased with plant density, but plant
density had no effect on the slender spindle, and the yield of the single row
with a low plant density matched that of the multi-row systems with higher
plant densities.

As Figure 2 shows, in the 1979-1986 period the accumulated yield was
linearly related to plant density. An extra planting of 1000 trees yielded 48
more tonnes per ha for the slender spindle and 39 for the North-Holland
spindle. The single-row and full-field systems yielded relatively better than
the multi-row systems. On average for all planting systems, the slender
spindle yielded 366 and the North-Holland spindle 358 tonnes per ha. This
difference 1s not significant. At similar plant densities, yield of the
North-Holland spindle was lower than that of the slender spindle, Thus,






