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REMARKS ON THE BRANDS OF PESTICIDES AND HERBICIDES 

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 pro
ducts on the market under other trade names are not mentioned. No endorsement 
of named products is intended. A list of most of the commercial products 
mentioned in this report and their active ingredients is given on page 57. 

Some of the experiments described in this report are being carried out with 
chemicals and/or concentrations not yet legally approved. 
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is 25 guilders for private individuals in The Netherlands, 50 guilders for 
foreign private individuals and 50 guilders for institutions, annually. Checks 
on international postal money orders should be made payable tó Proefstation 
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POMOLOGY SECTION 

S.J. Wertheim, H.J. van Oosten, P.D. Goddrie and J.J. Lemmens 

Research on top fruit 

S.J. Wertheim and J.J. Lemmens 

North Holland and slender spindle 

As mentioned in the Annual Report 1978 (p. 32), a comparison is being made 
between two tree shapes viz. the North Holland spindle and the slender spindle. 
This is being done on three apple cultivars: Cox's Orange Pippin, Rode Boskoop 
Schmitz Hübsch, and Winston on M.9. Table 1 summarizes some yield data 
accumulated over the past three years. Tree yields for North Holland spindles 
were less than for slender spindles. This is logical since the former has a 
smaller tree crown. The North Holland pruning method gave more large fruits 
with Cox's Orange Pippin but not with Winston. With Rode Boskoop the North 
Holland pruning method induced more too large fruits (over 85 mm diameter). 
Therefore there was a reduction in marketable sizes (75-85 mm) . The effect on 
fruit colour was about the same for all cultivars. The new pruning method di
minished fruit colour. Should trees be planted in three-row bed, the system 
advocated for North Holland spindles, instead of the single rows used in this 
trial, fruit colour will diminish even more. For this reason it is proposed 
to change the prescribed pruning method in such a way that less branches are 
maintained on the vertical leader. 

Table 1. Results of comparison of slender spindle (S) and North Holland spindle 
(N) in kg/tree for 1977-1979 (3 r d -5 t h leaf). Values are means of 10 
trees. 

Treat
ment 

S 
N 

Cox's 

Total 

27.7 
23.1 

Orange Pippin 

Fruits 

> 70mm well 
coloureo 

16.8 11.8 
13.6 8.1 

Rode B 

Total 

56.5 
47.6 

oskoop 

Fruits 

75-
95 mm 

48.9 
40.9 

Winston 

Total 

well 
coloured 

39.8 35.5 
32.2 29.0 

Fruits 

> 70 mm 

12.6 
11 .0 

well 
coloured 

26.4 
19.6 

The comparison of North Holland spindle and slender spindle with Rode Bos
koop on Parcel 2 of the experimental orchard gave its first yield in 1979, the 
second growing season. This trial with four planting systems per tree shape 
will be discussed in next year's Annual Report. 

Some details of the North Holland pruning method are being studied in a num
ber of commercial orchards. In an orchard at Kapelle with Golden Delicious on 
M.9 planted in a three-row bed at 2.60+(2x0.65)xl.50 m, the prescribed cutting 
of the extension twig of the vertical leader was investigated. Cutting half-way 
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through this twig or deeper was much less satisfactory than heading back (re
placement) on a competitive twig, the usual practice for slender-spindle pruning. 
The first two treatments induced too vigorous growth. 

In another orchard at Kapelle the value of the prescribed maintenance of the 
very low laterals on James Grieve, Golden Delicious and Winston planted in three-
-row beds is being studied. The first yield of the trees is expected in 1980. 

Pruning of slender spindle 

In a mature orchard with Winston at M.9 planted in three-row beds at 3.25+ 
(2x1.67)xl.25 m in 1978 a comparison was started between two pruning methods. 
With method A the frame branches were spared as much as possible, and a lot 
of detail pruning in fruiting wood was done. With method B more frame branches 
were cut away and less detail pruning was done. In 1978 and 1979 the number of 
cuts per tree was greatest with method A. In 1978, 12.3 with method A as 
against 10.2 with method B, and in 1979, 17.3 as against 11.2. Trees pruned by 
method B gave less fruits per tree than those pruned by method A. Totalled over 
both years fruit numbers per tree were 130.5 and 166.6. Therefore fruit growth 
was better with method B. Totalled over the two years, tree yields with method 
B were 17.5 kg (7.4 kg fruit larger than 65 mm) and with method A 20.9 kg (6.1 
kg larger fruits). Mean fruit weights indicated the same difference: 134 g 
with method B and 126 g with method A. So a pruning method that results in 
less fruits per tree - although with less cuts - may give better grade. 

'Pruning and •planting system with apple 

A comparison was made for three pruning methods on Cox's Orange Pippin, 
Jonagold, and Winston on M.9 rootstock planted in five-row beds at 3.50+(4xl.25) 
xl.75 m in an orchard at Kapelle; the trees were planted early winter 1977. The 
three pruning methods are: (A) slender spindle pruning; (B) a variant of (A) in 
which the lower frame branches are cut back to maintain a 50 cm free-walking 
path between the rows within the bed; (C) another variant of (A) in which a 50 
cm free-walking path is maintained by lopping complete branches from the tree 
trunk. 

For the first yield, in 1979 no difference was found between the treatments. 
However a difference was found between the inner three rows and the outer two 
rows of the beds of Jonagold (Table 2). With this cultivar, in contrast with 
the other two, the trees had filled up the available space, so that inter-tree 
competition played a role. The trees within the beds had less flower clusters, 
less fruit set, lower yields and less fruit colour than those on the edges. It 
should be remarked that the cross rows in the beds run North-South, with tree 
no 1 (Table 2) the northern-most tree and tree no 5 the southern-most one of 
each row. The observed difference can not be ascribed to differences in 
pollination intensity. These results indicate that in such beds the average 
results will be less than expected when looking only at the outside trees. 

The first yield of a trial with a seven-row bed of Rode Boskoop Schmitz 
Hübsch at Eede planted at 3.00+(6xl,15)xl.90 m was harvested in 1979, the 
second growing season. The eastern-most outer row (bed planted North-South) 
consists of James Grieve pollinator trees. In the trial, three variants of the 
slender spindle were compared with the North-Holland spindle. With the first 
variant all competitive twigs of the vertical extension of the trunk were tied 
down. With the second, all these competitors were removed and with the third 
only steep competitors were tied, the others being left untouched. With all 
variants the trunks were stripped of twigs up to a height of 50 cm above the 
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ground. With the North Holland pruning, competitive twigs were bent downwards 
if necessary and the trunk extension twig was cut at 35 cm above the highest 
lateral. 

Table 2. Results of observations on five-row-bed system with Jonagold on M.9 
averaged for three pruning methods (see text). Values are means of 15 
trees per row. 

Flower clusters/tree 
Fruits/100 flower clusters 
Kg/tree 
Fruit colour * 

Outer 
row 

1 

415.5 
13.2 
13.1 
2.3 

Inner 

2 

400.3 
11.5 
10.5 

1.4 

rows 

3 

367.2 
10.4 
8.4 
1.6 

4 

405.3 
9.7 
9.6 
2.3 

Outer 
row 

5 

437.5 
13.7 
15.2 
2.1 

* in the box, 1 = poor, 2 = moderate, 3 = well coloured fruits. 

Pruning had little effect on yield so far. A very slight difference in yield 
was detected between outer and inner rows: the average yield per tree for each 
row, starting from the pollinator row, was 5.8; 5.3; 4.8; 5.0; 5.2, and 5.6 kg. 
This falling off is possible related to the pollinator. So far no differences 
in fruit colour have been observed. However the trees are not yet fully grown. 

Pruning Doyenne du Comice 

The effect of the annual removal of all one-year-old twigs at pruning on the 
pear cultivar Doyenné du Comice was investigated in two commercial orchards. 
These trials were done in collaboration with D. de Pundert of the Horticultural 
Extension Service at Goes. In one orchard, the experiment was started in 1978 
(eight growing season) on trees on Quince A planted at 4x2 m. Here normal win
ter pruning (N) is compared with normal pruning plus removal of all one-year-
—old twigs longer than 10 cm (N+). The latter method gave higher tree yields in 
1978, but this had its repercussions on the 1979 yield (Table 3 ) , because of 
less abundant flowering (Table 3 ) . Still, when taken over 1978 and 1979, nor
mal winter pruning plus removal of all one-year-old twigs gave higher and more 
regular yields. 

Table 3. Results of pruning trial with Doyenné du Comice. Values are means of 
25 (1978) or 10 (1979) trees. 

Pruning 

method 

N 
N+ 

1978 

Kg/tree 

4.2 
15.3 

Mean 
fruit 
weight 
(g) 

289 
224 

1979 

Flower 
clusters/ 
tree 

750.4 
553.2 

Fruits/100 flower 
clusters 

before at 
June drop harvest 

41.3 15.2 
32.1 16.3 

Kg/tree 

24.0 
19.2 

Mean 
fruit 

weight 

(g) 

210 
214 

The trial in the second orchard began in 1979. Trees on Quince A rootstock 
in the eleventh growing season were planted at 3.25x1.50 m. The trial repeated 

13 



the comparison made in the first orchard, but includes a third pruning method, 
viz. removing half the number of twigs that remains after normal pruning. 
Each pruning method is subdivided into normal hand thinning and no thinning. 
First results indicate that the more twigs are removed the more fruit set 
increases. June drop increased as well but not as pronounced, so the overall 
effect of removal of twigs on yield was still positive. 

Undesirably high yields may be prevented by leaving a number of twigs on 
the trees or by hand thinning. This would avoid biennialism. The removal of 
all twigs caused a lot of shoot growth the following summer (1980). These 
shoots have to be removed, which is easily done by hand when the shoots are 
still herbaceous. Of course, the treatment - removal of all twigs - can only 
be carried out on trees that have filled the available space. 

Mechanical hedging in the summer 

A trial on mechanical hedging of apple trees was set up in summer 1979 in 
collaboration with the Institute of Agricultural Engineering, Wageningen. The 
trial was laid on mature trees of Rode Boskoop Schmitz Hübsch on M.9 planted 
at 3x1.50 m. In this trial, the effect of mechanical hedging at varying times 
in the late summer on fruit colour and picking and pruning time was evaluated. 
Mechanical hedging was combined with removal of unwanted shoots by hand. By 
hedging is meant shaping the tree heads conically with a cutting bar mounted 
on a tractor. Hedging was done: shortly after growth has ceased; 14 days 
before picking; and directly after picking. It was thought that hedging might 
allow trees to better become accessible for available light and make picking 
and pruning easier. Mechanical hedging and shoot removal, provided it took 
place before picking, gave a higher percentage of good-coloured fruit. The 
trial will be continued. 

Planting-systems trial with apple 

The planting-system trial (planted spring 1968) with single and double rows 
of Cox's Orange Pippin and Winston on M.9 rootstock was grubbed after harvest 
in 1979. In this trial single rows (3.25x1.25 m) and double rows (3.50+1.25x 
1.25 m) both orientated North-South, were compared. For the first four years, 
half of each of the four replications were sprayed once a year with 0.24-0.29% 
Alar 85; the other half remained untreated. From the fifth year onward, Alar 
was not used, although formerly-treated plots continued to be harvested 
separately. 

Alar slightly inhibited growth in the first years. Only in 1972 did this 
increase flowering in the cultivars. The treatment gave slight yield increases 
for Cox's Orange Pippin; there were no differences between treatments for 
Winston. Alar had no clear effect on fruit size from 1969 to 1971. In 1972, 
Alar-treated trees of both cultivars gave smaller fruits. This effect was 
probably partly indirect, since treated trees had more fruits. After 1972 no 
after effects for Alar were observed. 

In three out of five years Alar had a negative effect on Cox's storage 
behaviour. In 1972, 1973, and 1974 more internal breakdown and browning occurred, 
and in 1972 and 1974 more scald was also observed. In 1969 and 1970 no differences 
in storage behaviour were observed. With Winston the only difference observed 
was less scald in 1972 and more intern browning of Alar-treated fruits in 1973. 
The effect of Alar on fruit rot in both cultivars was variable. In some years 
there was less, in others more fruit rot after treatment. 

The effect of the planting density is summarized in Table 4. All data are 
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derived from trees not treated with Alar. The data on trunk circumference 
indicate that there was not the same effect of planting system on the growth of 
the two cultivars. Cox showed less increase in trunk circumference, but Winston 
more, in the double rows. The same applies for yield per tree. Apperently Cox 
is more sensitive to an increase in the number of trees per ha than Winston. 
This observation is supported by the data on fruit weight. Cox fruits from the 
double rows were on average clearly smaller than those from single rows. For 
Winston this difference was small. 

Table 4. Results of planting-system trial with apple. Values are means of 32 
(single rows) or 60 trees (double rows). 

Planting system 

Cox's Orange 
single row 
double row 

Winston 
single row 
double row 

Pi 

Increase 
in trunk 
circumfe
rence 
1968-1979 

ggin 
15.9 
14.7 

13.2 
14.2 

Kg/tree 
1969-1979 

116.7 
105.7 

105.6 
112.2 

Fruit 
weight 

(g) 
1969-1979 

125 
1 13 

125 
122 

Tons/ 
0,9 ha 
1969-1979 

259 
321 

234 
340 

% kg (1979 

>65 mm 

45.3 
30.3 

57.8 
44.6 

fruits 

>25% 
blushed 

61.2 
56.7 

80.5 
70.9 

Planting in double rows gave higher total fruit yields than planting in single 
rows. However, the size and colour grade of fruit grown in double rows was not 
as good as that grown in single rows..That fruits in double rows colour less 
than in single rows was also found in 1973, 1975, 1976, and 1977. Then, the 
percentages of reasonably well-coloured fruits were 73.9; 88.6; 92.6 and 74.8, 
respectively, for single rows and 62.7; 81.8; 89.8 and 62.1 respectively for 
the double rows (the figures of 1977 refer to weight percentages). So, in the 
sunny year of 1976 there were only small colour differences. However, in more 
average years double rows yielded up to 12% less reasonably coloured fruits. 
Nevertheless, on a hectare basis double rows yielded more coloured fruits. The 
sight of the harvested product in the box is determined by the mixture of all 
colours and here the relative figures are more relevant. 

The annual data from this trial showed that for both cultivars double rows 
yielded more throughout the whole eleven-year period. Therefore, an increase 
in production by an increase in tree number is not restricted to the first years 
after planting. 

When the size grade figures of 1979 are used to calculate the yield of 
good-sized fruits (> 65 mm) of the whole experimental period, the single rows 
yielded more large fruits with Cox, but the double rows more with Winston. The 
impression was gained that with Cox yields over 20 (single rows) or 25 tons 
per 0.9 ha (double rows) lead to too many small fruits. For an impression of 
the trees, see figure 1 on page 16. 
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Figure 1. Trees of planting-system trial (see text) after ten growing season 
(after pruning). Cox's Orange Pippin in single (above) and double 
rows (below). (For text, see page 15). 
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Regulation of fruit set, fruit growth, fruit drop and vegetative growth 

S.J. Wertheim 

Vegetative growth 

Branching plant material 

Feathered maiden apple trees induced by the chemicals FR 570/3 or NC 9634 in 
the fruit-tree nursery were planted in orchards together with untreated control 
trees. The oldest trial was on Schone van Boskoop on M.9 planted in winter 
1975/76 at Nisse, after treatment in the nursery in 1975. Just as in preceding 
years, treated trees gave more fruits than untreated ones in 1979. FR 570/3 
treated trees yielded 8.6 kg. NC 9634 treated trees gave 9.2 kg as against 6.9 
kg for untreated trees. It is striking how long difference in yield persists 
because of differences in the number of side-shoots of the planted trees. The 
same favourable effect was measured in two other younger trials with Schone van 
Boskoop, Jonagold, Benoni and Winston. 

Improvement of branching in the orchard 

The chemical FR 570/3 was used on the apple cultivars Tydeman's Early and 
Gloster, both on M.9 rootstock, to prevent the formation of the typical bare 
wood on the branches. According to British work on Bramley's Seedling, spraying 
trees in June induces the formation of sylleptic shoots, resulting in a fuller 
tree crown. In our trial, FR 570/3 (0.10% a.i.) was sprayed on 21 June (Tyde
man's Early) and 25 June (Gloster) on good-growing trees in first leaf. The 
result was disappointing, as no sylleptic shoots formed. The trees will be ob
served in 1980. 

Generative development 

Chemical thinning 

The search was continued for a substitute for the thinner carbaryl, which is 
at the same time an insecticide. On Golden Delicious, the following chemicals 
were tested: a-naphthylacetic acid (NAA), Albolineum, a combination of NAA and 
Albolineum and FR 570/3. NAA (20 ppm) and Albolineum (1%) were sprayed two days 
after the end of flowering on shoots older than one year (28 May). The combined 
spray was applied on the same date, or on 7 June, when the fruit diameter 
averaged 10.4 mm (old wood). FR 570/3 (0.03%) and Carbaryl (0.15% AArupsin) were 
sprayed when fruits had a diameter of 13.2 mm (26 days after full bloom). Unthin-
ned and thinned trees served as controls. The results of this trial with one-tree 
plots in ten replicates on nine-year-old trees on M.9 are given in Table 5. 

Albolineum, FR 570/3, NAA and AArupsin did not have signigicant effect, al
though, in view of the effect on fruit size the chemicals may have caused some 
thinning. The combination of NAA and albolineum gave excellent results. The 
best result was obtained after spraying on 28 May, but both treatments gave an 
effect equal to that of hand-thinning. However, an advantage of this combina
tion over hand-thinning was a better skin finish. Aarupsin had a slight russet-
-inducing effect. Research will be continued on the combination. 
NAA and NAA+Albolineum sprayed on 28 May caused temperary flagging of the 
leaves, and shoots on trees sprayed with them finished growth earlier than all 
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other trees. NAA+Albolineum sprayed on 11 June only caused slight curving of 
young shoots and some folding of leaves. The chemical FR 570/3 caused leaves 
to curl and become pointed. 

The action of NAA+Albolineum is possibly based on the better uptake of NAA, 
through which this auxin can act more effectively. 

Table 5. Results of chemical thinning on Golden Delicious. Values are means of 
10 trees. 

Treatment 

Unthinned 
Hand thinned * 
Albolineum 
NAA 
FR 570/3 
Carbaryl 
NAA+Albo1ineum 
NAA+Albolineum 

Date of 
spraying 

-
10 July 
28 May 
28 May 
11 June 
11 June 
28 May 

7 June 

Fruits/ 
100 
flower 
clusters 

104.5 a 
52.8 b 
93.3 a 
83.8 a 
89.7 a 
86.7 a 
58.7 b 
65.5 b 

Kg/tree 

** 

21 .9 
16.8 
21.5 
21 .2 
22.5 
21.5 
17.9 
18.9 

Mean 
fruit 
weight 

(g) 

102 
159 
121 
135 
113 
128 
150 
136 

Kg/tree 
fruits 
>70 mm 

4.5 
13.5 
6.7 

12.9 
6.4 

10.0 
13.3 
10.1 

% kg smooth 
+ slightly 
russeted 
fruits 

62.4 
64.6 
60.6 
64.6 
72.5 
54.2 
77.8 
86.3 

* 117.1 fruitlets per tree thinned (= 57.5 fruitlets per 100 flower clusters). 
** Figures followed by the same letter do not differ significantly (P = 0.05). 

Control of fruit russeting 

Two chemicals were tested on Golden Delicious and Karmijn de Sonnaville for 
their effect on russeting. Shionox (also called Apasil), which was effective 
in diminishing russeting in both cultivars in 1978, was the first to be tested. 
The second chemical tested was Berelex A^/Aj, because favourable effects had 
been obtained abroad. The two chemicals were compared with Maneltra-Borium, 
a standard spray against fruit russeting, and russeting on untreated trees. 
Shionox (2 and 0.2%) was sprayed twice, on 28 May (end of flowering) and 11 
June. Berelex A^/Ay (10 ppm a.i.) was sprayed five times, from 28 May onward, 
every 10 days. Maneltra-Borium (0.13%) was also sprayed five times, from 15 
May (pink-bud stage) onward, every week. A combination of Shionox (2%) and 
Berelex A^/A-j was also tested. The results of this experiment are given in 
Table 6. (See page 19). 
Maneltra-Borium had no effect at all. Shionox had no effect on Karmijn, but it 
seemed to have a slight effect on Golden Delicious at the highest dose. Berelex 
A4/A7 had a marked effect on both cultivars, also when mixed with Shionox. 
However, Shionox gave no extra effect. Both Shionox (2%) and Berelex A4/A7 may 
have inhibited fruit growth of Golden Delicious somewhat, but not their combi
nation. Berelex had no effect on fruit size of Karmijn, nor on fruit shape. 
The ratio of length to diameter was 63.1 for untreated fruits and 63.6 for 
treated ones. For Golden Delicious, these ratios were 70.5 and 71.1, respecti
vely. Research on the effect of Berelex A^lkj on russeting will be continued. 
It is of interest that this preparation contains two gibberellins that occur in 
apples. 



Table 6. Results of russeting trial on apple. Values are means of a sample of 
100 kg from 25 trees. 

Trea tmen t 

U n t r e a t e d 
Mane l t r a -Bo r i um 
Sh ionox 2% 
Shionox 0.2% 
B e r e l e x kk/k7 

Shionox 2% + 
B e r e l e x A4/A7 

Number 
of 
t r e a t 
ments 

5 
2 
2 
5 
2 
5 

Karmij 

% kg 

Grade 

6 6 . 2 
6 2 . 8 
6 8 . 9 
6 6 . 4 
9 4 . 9 

9 3 . 1 

n 

I 

d e 

* 

S o n n a v i l l e 

F r u i t s 
>70 mm 

84 . 9 
7 7 . 8 
8 1 . 6 
77 .1 
8 2 . 0 

8 2 . 3 

Golden 

% kg 

Grade 

8 1 . 6 
8 1 . 3 
9 2 . 3 
7 4 . 3 
9 6 . 2 

9 8 . 2 

Del 

I ** 

i c i o u s 

F r u i t s 
>70 mm 

78 . 9 
8 0 . 1 
6 8 . 8 
63 .1 
67 .1 

79 .4 

* Smooth, slightly and moderately russeted fruits. 
** Smooth and slightly russeted fruits. 

Screening of unusual fruit crops 

S.J. Wertheim and J. Dijkstra 

The gathering of unusual fruit plants was continued in 1979. The three 
hazel cultivars once again bore fruit in 1979. Frühe von Frauendorf yielded 
0.24 kg nuts per bush and average nut weight was 3.46 g. For Géant de Halle, 
these values were 0.70 kg and 4.16 g respectively, and for Webb's Prize Cob 
1.8 kg and 3.56 g. With 4x2 m spacing - possible with vase-shaped trees on a 
short trunk - the latter cultivar may produce 2 tonnes per 0.9 ha. Webb's Prize 
Cob is the most fruitful of the three cultivars. Planted in spring 1974, it 
produced 5.31 kg nuts per bush, equivalent to about 6 tonnes per 0.9 ha with 
4x2 m spacing. 

The walnut cultivars, also planted in spring 1974, yielded for the third 
time in 1979: Nr 286 gave 0.23 kg per tree (average nut weight 5 g ) , Buccaneer 
0.30 kg per tree (8 g ) , and Broadview 1.33 kg per tree (8 g ) . Broadview was the 
most fruitful cultivar. 

Eleven Rubus species have so far failed to fruit at Wilhelminadorp. The 
species are: R. biflacus, R. buepgeri, R. oaesius, R. calycinoides, R. 
delieiosus, R. flagelliflœus, R. illecebvosus, R. nepalensis, R. parviflarus, 
R. saxatilis and R. tricolor. 

The kiwi (Actinidia ahinensis) bore fruit in 1979. The cultivar Monty yielded 
15 kg per bush, the fruits weighing between 15 and 30 g each. Bruno gave 4 kg 
per bush (individual fruit weight 15-20 g) . Hayward gave the first large fruits 
(40-60 g each). The latter cultivar is younger than the former two. Fruit size 
of Monty may be improved by different pruning, since fruits on young wood were 
larger than those on old wood. Thinning may be also necessary. Hayward tasted 
much better than the other two cultivars and was rated good and Bruno and Monty 
as moderate to poor with Bruno better than Monty. 
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Research on culture in fruit tree nurseries 

H.J. van Oosten 

The use of unrooted M.9 layers 

Well-rooted and unrooted, but wel-bleached M.9 layers were compared on sur
vival after planting. As inprevious trials, a large number of unrooted layers 
died. Unrooted layers should be treated with a growth regulator to ensure better 
rooting (Annual Report 1976, p. 25) or planted apart from the well-rooted ones. 

Rootstock size and tree quality 

The rootstock size (diameter) of M.9 at planting time has some influence on 
tree quality. It was demonstrated again that the length and the diameter of the 
tree was not influenced that much, but it was the number of feathers. The 
optimum diameter of rootstock for planting was 7-9 mm; thinner (5 mm) and 
thicker rootstocks usually cause more trouble and tree quality may be much 
lower. 

Cutting back of budded rootstock at different times 

The earlier budded rootstocks are cut back, the earlier buds grow. Tree 
quality is hardly influenced by the timing of cutting back. The severe winter 
of 1978-1979 provided an opportunity to gather more information about the risks 
of early cutting back (before or during the winter) . The results of atrial for which 
time of cutting varied between September 1978 and May 1979 are given in Table 7. 

* 
Table 7. The percentage of dead buds plus deviating plants after cutting back 

of M.9 budded with Winston, at different times in 1978-1979. 

Time of cutting back Dead buds + deviating plants 

4 
25 
16 
29 
8 

19 
2 

23 
14 

September 
September 
October 
November 
January 
February 
April 
April 
May 

1978 
1978 
1978 
1978 
1979 
1979 
1979 
1979 
1979 

100 
100 
40 
40 
35 
15 
5 

15 
45 

* Deviating plants : 
stock part). 

thinner than 8 mm, shorter than 60 cm (excluding the root-

The number of dead buds and very small plants is largely influenced by the time 
they are cut back. Both early and very late cutting back gives the worst results. 
Cutting at the beginning of April 1979 (with the growing season starting very 
late) gave the best results. It is not known what factors account for the 
occurrence of this optimum time for cutting back. The damage found depended on 
the variety budded on the rootstock. The varieties Golden Delicious and Winston 
were much more affected than Cox's Orange Pippin on M.9. 
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On one occasion the M.26 rootstock was included in the trial. Early pruning 
was also very damaging, although to a lesser extent than on M.9. 

Time of pruning also influenced the occurrence of bleeding and papery bark 
of M.9. Papery bark was only observed on rootstocks that were pruned before or 
early in the winter. Bleeding was common when rootstocks were pruned early in 
winter (January) or after the beginning of the growing season. It was very 
uncommon when rootstocks were pruned after winter but before the beginning of 
the growth. Therefore pruning just before the growing season keeps bleeding, 
papery bark and losses due to dead buds at the lowest levels. 

The branching of maiden trees 

This topic was previously part of the research project 'Regulation of fruit-
-set, fruit growth, fruit drop, and vegetative growth' by Dr Ir S.J. Wertheim 
but is now included in the project 'Research on culture in fruit tree nurseries'. 

The branching agent M&B 25,105 (1 ml (75% solution) in 1 1 water) was used 
on maidens of Benoni, Discovery, Gloster, Rode Boskoop Schmitz Hübsch, Tydeman's 
Early and Winston in five nurseries spread over the country. The spread of 
nurseries was chosen to study the effect of the agent under different conditions. 
The branching effect of the agent was clear, but the best results were obtained 
in nurseries with a homogenous, good growing vegetation. Much less effect was 
obtained on good growing plants in a very irregular growing vegetation (due to 
frost damage). The plants of Tydeman's Early reacted severely to treatment and 
growth stopped for about six weeks. The growth difference between treated and 
untreated plants is very large: for treated plants the branches are thin and 
relatively short and their branching angle was too acute. 

Growing two-year-old fruit trees 

One-year-old grafts of Gloster on M.9 were cut to heights of 70 cm and 90 cm. 
The trees that were cut back to 70 cm gave a few, (too) heavy branches. Cutting 
back to 90 cm gives more, thinner and more horizontal branches, which is pre
ferred by fruit growers. 

Maiden trees on M.27 are usually weaker in growth than those on M.9. There
fore it was tried if a good two-year-old tree could be obtained by bench graf
ting. This was possible with Rode Boskoop. However it must be stated that the 
trees on M.27 did not always grow to the height desired for pruning after one 
year. The two-year-old trees were substantially weaker than those on M.9. 

New rootstocks 

Plum 

The variety Victoria was budded on the rootstocks Prunus pumila, P. tomentosa, 
several selections of P. besseyi, Tonneboer, Marianne 2625 and St. Julien A. All 
buds on P. tomentosa died. After the growing season, almost all maidens on P. 
pumila and the selections 1, 6 and 28 broke at the union during a heavy storm. 
The selections No 33 and Grande Ferrade (G.F.) did not break, even though they 
were at the edge of the plot. No problems were observed with trees on other 
rootstocks. 
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Cherry 

The rootstock Colt {Prunus avium x P. pseudoaerasus) was severely damaged by 
frost. The rootstocks were planted in spring 1978 to be grafted in spring 1979 
at a height of 50 cm. This was not possible and all the rootstocks were grafted 
at heights of 10 cm and sometimes lower above the soil. This means that Colt 
was frozen completely above the snow (about 10 cm of snow cover in the winter). 
Most grafts grew out, although the rootstock was severely damaged. The mazzard 
seedlings (P. avium) were affected to a lesser extent and could be grafted 
succesfully at 50 cm height. 

On another plot, hedges of Colt, Fb 2/58 No 19 and Fb 2/58 No 17 (all crosses 
of P. avium x P. pseudoaerasus) were frozen above the snow cover. New hedges 
could be made from suckers. 

Propagation of rootstocks 

In 1979 first trials could be made with propagation of rootstocks with summer 
cuttings under mist. The results were very encouraging. Very promising results 
were obtained with the easy-to-root, cherry rootstock Colt and the plum root-
stock Pixy. 

The new Polish rootstocks P.l and P.16 are easy to propagate by layering. P.2 
and P.22 are more difficult. The fire-blight-resistant pear rootstock 0HxF51 (a 
cross of Old Home and Farmingdale pears) is difficult to propagate by layering. 
Each year all layers are unrooted. The same was found for the South African 
pear rootstock selection B.P.I. This rootstock was seriously damaged by frost. 

Selection in rootstock clones 

Apple 

Layers of many M.9 selections were planted in the field to bud. Nearly all 
plants died or grew very irregularly, probably because of frost damage. Only in 
one selection, the Belgian selection No 29, such troubles were not obtained. It 
is also remarkable that the plants of this selection did not flower, whereas the 
plants of the other selections did. 

Differences in leaf margins were observed again this year (Annual Report 1978, 
p. 22). But in many selections both types of leaves could be found on different 
plants. The Dutch selections have leaves with predominantly obtusely serrated 
margins, although some plants have leaves with acutely serrated margins. In the Belgian se
lection No 29 this is just the opposite. Two virusf ree Dutch selections of M. 2 differ lar
gely in rooting capability of the layers. Layers of both selections were planted in the field 
to bud. The growth difference between the plants of both selections is impressive. 

Virus research and clonal selection in fruit trees 

H.J. van Oosten 

In 1978, several trees in a trial with virus-free Tydeman's Early showed 
severe symptoms of the well-known small fruit disease (most likely to be iden
tical with chat fruit). Even more trees were affected by the disease in 1979. 
At Wilhelminadorp the disease was found for the first time on one tree in a 
four-year-old trial with virus-free Tydeman's Early. It is not known how and 
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when the infection occurred. 
After comparison of several virus-free sources of Conference it was found 

that important differences in the russeting of the fruits exist. For Conference, 
russeted fruits are preferred. 

In commercial orchards, several mutants of Golden Delicious were found to 
have completely smooth fruits. These clones will be cleaned of viruses by heat 
treatment. Several red-coloured sources of Cox's Orange Pippin were compared. 
Large differences were found. Queen Cox has the most beautiful skin finish 
(smooth, orange-brown colour) but reversion to the original type is a serious 
problem. Cox's Orange Kummer is the second best, but the skin has many small, 
uncoloured chimaeras. Korallo was more red-coloured than these two, but it 
tends to be striped at least on one side of the fruit. Roter Cox and Roter Cox 
Ley were very striped and unattractive. 

Rootstocks and interstocks for pit and stone fruits 

H.J. van Oosten 

Apple 

Growth and yield data of the new M.27 rootstock were similar to those of 
other years. The apples of the 1978 crop were stored until February 1979 and 
then graded on russet, colour and storage diseases. Apples of Cox's Orange 
Pippin on M.27 were more coloured, equal in smoothness but more affected by 
internal breakdown than those on M.9 rootstock. Apples of Rode Boskoop and 
Winston on M.27 were more coloured and smoother than those on M.9; no storage 
diseases occurred on both rootstocks. The Russian rootstock B.9 (Budagovsky) is 
more vigorous than M.9. The yield per tree on B.9 is equal or slightly less 
than on M.9, depending on the variety (Table 8 ) . 

Table 8. The yield (kg/tree) of two varieties on three virus-free rootstocks in 
the period 1976-1979. 

Rootstock Varieties 

Cox's Orange Pippin Rode Boskoop 

M.9 21 40 
B.9 20 35 
M.27 ]] 18 

The yield on M.27 is much lower, but this due to the smaller size of the 
trees. 

Of the Cornell-Geneva (C.G.) rootstocks, only C G . 10 and C G . 60 are less 
vigorous than M.9. Only C G . 2 4 and C G . 44 give yields comparable to that on 
M.9 or M.26; the other Cornell-Geneva rootstocks give a much lower production 
of the varieties in the trial. 

Pear 

Because of the extremely cold winter of 1978-1979, special attention was 
placed upon assessment of frost damage in the trials with the pear rootstocks 
Quince MA and M C The trials were spread all over the country. Not a single tree 
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died. On the experimental gardens at Horst and Wilhelminadorp, a trial was 
planted in 1972 with the varieties high budded on Quince MA (up to 60 cm above 
the soil) and on Quince MC (up to 30 cm). At Horst, in the eastern part of the 
Netherlands, where temperatures fell to approximately -20°C the rootstocks were 
brown coloured. Several trees had a poor leaf arrangement the following growing 
season. It is expected that the trees will recover completely. At Wilhelminadorp, 
in the south-western coastal area the temperatures dropped to -13°C. No damage 
at all was observed. The quince rootstocks in the nurseries were more severely 
affected by the frost. The Quince MC was more damaged than Quince MA. Other 
information concerning frost damage to rootstocks is described on p. 22. 

Fruit varietal trials 

P.D. Goddrie 

Apple 

First-screening trials 

In the 1978/79 planting season, 14 new varieties were set out for 
first-screening trials. A total of 158 varieties were under trial 1979. Flowe
ring and fruit set were excellent, so trees had to be thinned to get sufficient 
fruit size. 

The varieties Elstar, Gloster, Jonagold, and Karmijn de Sonnaville drew as 
in previous years attention of the visitors. But a lot of information was also 
requested on varieties Summerred, Kent, Suntan, and Jerseymac. 

Elstar yields are still excellent, but the percentage of fruits with less or 
no blush increases in older trees. With correct pruning in winter and summer a 
higher percentage of blushed fruits can be picked. 

Gloster is a very high-yielding variety. A big problem with Gloster is the 
presence of moulded core, a characteristic which can also be found in one of 
its parents - Red Delicious. These moulded cores were already present in 
September. All fruit samples taken every ten days from 13 September onward had 
30-70% moulded cores. 

The colour of the Jonagold apples was better than in 1978. Some trees had 
earlier and better fruit colour. Correct pruning in winter and summer may give 
a higher percentage of blushed fruit, which not only looks more attractive than 
green fruit but also tastes much better. Late picking does not seem to increase 
the amount of blushed fruit, and it may lead to storage problems. 

Jerseymac, a summer variety from U.S.A., was picked about the third week of 
August, Ripening was very irregular. The fruit tasted good, with a typical 
Mcintosh flavour. More experience is needed with Jerseymac before it is worth 
to test it on a larger scale. 

At Wilhelminadorp, Kent is picked about early October. It can be kept in 
cold storage till the end of March, although after storage bitter pit and scald 
are problems. The taste after storage is only moderate. Trees planted in the 
spring 1976 on M.9 yielded 18.3 kg per tree till the end of 1979. In the same 
period Cox's Orange Pippin of the same age yielded 13.2 kg per tree. 

Suntan can be stored till early February, although after storage bitter pit 
and scald are problems. Suntan is rather tasty. The average yield of the trees, 
planted in spring 1976 on M.9 was 17.7 kg per tree up to the end of 1979. 

Summerred is generally considered tasty. The colour of picked fruit was 
disappointing: only after picking are the dull-green back sides of the fruit 
obvious. Later picking may give better fruit colour. This variety is very 
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susceptible to canker (Nectria galligena) . 
The taste of a number of apple varieties was given much attention in 1979. 

The results of two taste trials with Jonagold are given in Table 9. The taste 
of blushed fruit was much better than that of uncoloured fruit. No influence of 
picking date was noticed. 

Table 9. The taste of Jonagold on 15 January 1979 (trial 1) and on 19 March 
1979 (trial 2). 

Picking 
date 

1 1 October 
26 October 

Average 

Trial 1 

Blushed 
fruits 

6.7 a 
7.0 a 

6.8 a 

(15 January 

Unblushed 
fruits 

4.3 b 
4.2 b 

4.2 b 

1979) 

Average 

5.5 
5.6 

Trial 2 

Blushed 
fruits 

6.3 A 
6.8 A 

6.6 A 

(19 March 1979) 

Unblushed 
fruits 

5.2 B 
5.1 B 

5.2 B 

Average 

5.8 
5.9 

Values followed by the same letter do not differ significantly (P = 0.05). 
* Taste rated on a 1-10 scale: 1 = very bad; 10 = excellent. 

In a similar trial with Elstar, Cox's Orange Pippin, and Gloster, a relation 
between better taste and better coloured fruits was only found with Cox's Orange Pippin and 
Gloster, but not with Elstar.A second trial with Cox's Orange Pippin and Gloster 
showed no differences in taste. Nevertheless, there was a strong tendency with 
both varieties that blushed fruits tasted better than less or unblushed fruits. 
Therefore during the growing season fruits from varieties such as Gloster, Cox's 
Orange Pippin, and Jonagold must be illuminated as much as possible to obtain 
highly coloured fruits. These varieties may be less suitable for high-density 
planting systems. 

The effect of storage on taste was investigated for Elstar, Jonagold, Gloster 
and Golden Delicious (Table 10). There was no difference in taste between Elstar 
and Golden Delicious, which tasted better than Gloster but worse than Jonagold. 
However, Elstar was too far worn out. For all cultivars together no difference 
was found in storage methods, although Golden Delicious and Gloster tasted best 
after normal CA-storage, and Jonagold better after 'scrubbed' CA-storage. For 
Elstar, no conclusion can be given. 

Moulded core (25-35%) with Gloster was found in all storage systems. Because 
of this and the only moderate taste, Gloster is not recommended as a suitable 
variety for Dutch conditions, unless a solution can be found for the moulded 
cores. 

Table 10. The taste of four apple varieties after normal and scrubbed Ca-
storage. Test date: 25 April 1979. 

Cultivar 

Jonagold 
Golden Del 
Elstar 
Gloster 

Average 

icious 

Taste wi 
scrubbed 
storage 

7.1 
6.0 
6.2 
4.6 

5.9 A 

th 
CA-

at 1°C 

Taste with 
scrubbed Ca-
storage 

7.2 
5.8 
5.6 
4.7 

5.8 A 

at 3°C 

Taste with 
normal 
storage 

6.6 
6.6 
5.5 
5.3 

6.0 A 

Ca-
at 4°C 

Average 

7.0 a 
6.1 b 
5.8 b 
4.9 c 

Values followed by the same letter do not differ signigicantly (P 
* Taste rated on a 1-10 scale: 1 = very bad; 10 = excellent. 

0.05). 
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The results of a taste experiment with Granny Smith from several countries are 
given in Table 11. All fruit had a moderate taste, and there were only small 
differences in firmness, acidity, juiciness and flavor. A taste experiment with 
Granny Smith from Chile indicated that unripe fruit that is picked too early 
has a very poor taste. 

Table 11. A number of characteristics of Granny Smith apples from three countries. 

Argentina 
Argentina 
Chile 
Australia 

(1) 
(2) 

Average 

Taste 

5.4 a 
5.2 a 
5.3 a 
4.7 a 

judgement of 

Firmness 

3.6 c 
4. 1 a,b 
3.9 b,c 
4.3 a 

Acidity 

3.7 b 
3.6 b 
3.6 b 
4.3 a 

'Flavour 

2.2 a 
1.6 b 
2.0 a,b 
1.7 a,b 

Juiciness 

3.9 a 
4. 1 a 
3.4 b 
4.0 a 

Test date: 29 May 1979. 
For each characteristic: values followed by the same letter(s) do not differ 
significantly (P = 0.05). 
Taste rated on a 1-10 scale: 1 = very bad; 10 = excellent. 
Firmness rated on a 1-5 scale: 1 = very soft; 5 = very firm. 
Acidity rated on a 1-5 scale: 1 = very sweet; 5 = very acid. 
Flavour rated on a 1-5 scale: 1 = no flavor; 5 = very aromatic. 
Juiciness rated on a 1-5 scale: 1 = very dry; 5 = very juicy. 

Golden Delicious from The Netherlands and abroad were examined on taste to 
see if Dutch Golden Delicious are as bad as is generally held (Table 12). Al
though only seven Dutch and only five foreign origins were tested, the tests 
indicate that Dutch Golden Delicious taste no better or worse than Golden Deli
cious from elsewhere. 

Table 12. Taste of Dutch and foreign Golden Delicious. 

Trial Date and place 
no 

Number Origin of Golden 
of tasters Delicious 

Average rating * 
for taste 

28 March 1979 30 
Wilhelminadorp 

22 May 1979 33 
Wilhelminadorp 

8 and 10 Decern- 567 
ber 1979 
GeldermaIsen 

11 December 1979 40 
Wilhelminadorp 

The Netherlands-1 
The Netherlands-2 
France -1 
The Netherlands-3 
France -2 

The Netherlands-1 
The Netherlands-2 
New Zealand 
The Netherlands-3 
France 

The Netherlands ** 
France *** 

France *** 
The Netherlands ** 

6 
5 
5 
5 
4 

6 
5 
5 
5 
5 

6 
6 

6 
6 

3 
7 
6 
5 
7 

0 
7 
7 
5 
4 

3 
2 

2 
1 

a 
a, 

a, 
b 
c 

a 
a 
a 
a 
a 

a 
b 

a 
a 

b 
b 

* Taste rated on a 1-10 scale: 
** Same origin. 

very bad; 10 = excellent. 
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*** Same origin. 
Per trial: Values followed by the same letter(s) do not differ significantly 
(P = 0.05; in trial 3 P = 0.01). 

Twelve varieties were grubbed at the end of 1979 because of the results over 
the preceding years. 

Pear 

Only one variety was planted in the first-screening trials, so that a total 
twenty-nine cultivars were under trial in 1979. In general, flowering and fruit 
set of pear cultivars were good. 

At the end of the 1979 growing season four varieties were grubbed on the 
basis of results of the last few years. Fruit from Dubbele Bonne Louise 
d'Avranches was misshapen and the yield was too low. Mericourt was incompatible 
with Quince MA rootstock both with and without an interstock. Clara Friis was 
no improvement on the standard Dutch varieties, its taste was quite moderate 
and its yield considerably lower than those of Conference and Doyenné du Comice. 
Souvenir de Jules Guindon gave a very low yield and unattractive fruit of only 
moderate taste. 

Plum 

No new varieties were planted in the spring, so in 1979, as in 1978, a total 
of fourteen varieties were under trial. Good fruit crops were obtained from all 
varieties, after good flowering and fruit set. Only Sanctus Hubertus was dis
appointing. Ir> previous years, this cultivar always had regular, good crops, 
even in years that all other cultivars failed. Some trees died, probably due to 
bacterial canker {Pseudomonas mors-prunorum). 

Three varieties were grubbed at the end of the 1979 growing season because 
of bad taste (Admiral), very low yield and misshapen fruits (Bluefre) and low 
yield and cracking of the fruits (Rode Reine-Claude d'Oullins). 

Second-screening trials 

Gloster is the most productive variety in the second-screening trial 75.0.13 
on M. 9 planted in spring 975. Average tree yield for Gloster is to date 61.2 kg, 
followed by Jonagold at 51.4 kg and Golden Delicious at 49.8 kg. Average tree 
yields of Jamba 69, James Grieve and Septer are for the same period lower (33.0 
kg, 29.1 kg and 23.9 kg, respectively). 
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SMALL FRUIT SECTION 

Culture experiments with strawberries 

J. Dijkstra and A.A. van Oosten 

Early ripening under plastic covers 

The effects on yields of small plastic tunnels and a cover of perforated 
plastic laid on strawberry plants were compared with a black plastic soil cover 
and normal strawberry cropping practices. Three varieties (see page 30) were 
planted at the beginning of August 1978. Tunnels and perforated plastic were 
applied on 13 March 1979. The perforated plastic was removed at the beginning 
of May. The flowering of plants in tunnels and under perforated plastic was 
simultaneous, but the fruits of plants in the tunnels ripened first. The removal 
of the perforated plastic caused some growth stagnation, resulting in a 20% 
lower production (Table 13). 

Table 13. Effects on yield and quality of different systems of forcing straw
berries. 

System Kg/ 
100 m2 

282 
224 
213 
247 

Propor
tion 
first-
grade 
fruit 

(%) 

83 
80 
77 
81 

Average 
fruit 
weight 

(g) 

14.7 
14.3 
14.2 
14.0 

Mean 
harvest 
date in 
1979 

14 June 
16 June 
17 June 
24 June 

Plastic tunnel + black plastic 
Perforated plastic + black plastic 
Perforated plastic - black plastic 
Normal growing practices in the open 

In trials in Breda (1975) and Horst (1978), production under perforated plastic 
was also lower than in small plastic tunnels, but in some other trials there 
were no differences. The weather when the perforated plastic is removed is of 
great importance for yields. Growing strawberries under perforated plastic 
therefore seems to be riskier than in small tunnels. 

Comparison of some Gorella clones 

The investigations were continued with the same clones (sources) as used in 
1977/1978, supplemented by two new sources of SEE plants. As in 1977/78, the 
first progeny of tissue-culture mother plants and normally propagated mother 
plants were planted in the production field; planting was done on 14 August. 
Virus tests did not show any virus infection, in contrast to the tests in 1978. 

As Table 14 shows, there were no significant differences in production among 
the sources. But source Belgium 1 again had a significantly lower average fruit 
weight and a higher percentage second grade fruits. This source is easily 
recognizable by its bushy growth and smaller leaves. 

Ann. Rep. Stn Wilhelminadorp 1979:28-37. 
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Table 14. Clones of Gorella 

Origin We i gh t 
per 
plant 

(g) 

451 a 
471 a 
463 a 
429 a 
425 a 
437 a 
448 a 
414 a 
351 a 
399 a 

Propor
tion 
second-
grade 
fruit (%) 

19.5 a 
7.4 c 
9.0 be 
8.5 be 
8.6 be 

12.5 b 
8.9 be 
9.0 be 
7.9 c 
5.8 c 

Average 
fruit 
weight 

(g) 

12.2 
15.5 
16.3 
16.7 
16.7 
14.4 
15.2 
15.6 
16.3 
16.5 

d 
abc 
ab 
a 
a 
c 
be 
abc 
ab 
ab 

Number of 
fruits 
per plant 

37.3 a 
30.8 b 
28.9 be 
25.7 be 
25.6 be 
30.5 b 
29.6 b 
26.8 be 
21.6 c 
24.8 be 

1. Belgium 1, tissue culture 
2. Belgium 2, tissue culture 
3. Netherlands 1, normal 
4. Netherlands 2, normal 
5. Netherlands 3, normal 
6. Netherlands 1, 
7. Netherlands 2, 
8. Netherlands 3, 
9. Netherlands 4, 

10. Netherlands 5, normal 

tissue culture 
tissue culture 
tissue culture 
normal 

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

There was also a difference in the average fruit weight between the three Dutch 
sources propagated in the normal way and the same sources propagated by tissue 
culture (16.6 g and 15.1 g respectively), although more flowers per plant com
pensate for the lower fruit weight. 

Two years of trials on Gorella give the impression that from the point of 
yield the first progeny of tissue-culture plants are quite suitable. However, 
the question remains whether a longer period of tissue culture (source Belgium 
1 seven years, Dutch sources more than one year) influences fruit size. 

Comparison of progenies of tissue-culture and normally propagated plants 

With nine varieties, the first progeny of tissue-culture plants (obtained 
from the Laboratory for Tissue Culture at Roelofarendsveen) were compared with 
normally propagated plants. There were no visual differences between the plants 
and no significant differences in yields or fruit quality. 

Fertilization of aold-stored waiting field plants 

In cold-stored waiting field plants (for late harvest) leaves are often very 
light-green, because of frequent irrigation of the production field. The use of 
additional dressings of fertilizer to prevent this was investigated. 

The whole field was dressed with mixed fertilizer at a rate of 5 kg/100 m 2 . 
On 20 May the variety Sivetta was planted. Plots were then treated as follows: 
1. directly after full flower, one dressing of C a ( N 0 3 ) 2 at a rate of 1 kg/100 m 2 ; 
2. 3, 6 and 9 weeks after planting C a ( N 0 3 ) 2 at a rate of 1 kg/100 m 2 ; 
3. spraying every week with 0.2% Kristallijn; 
4. spraying every week with 0.2% Wuchsal. 

Three additional applications of fertilizer increased yield and fruit weight 
(Table 15). Spraying the leaves gave a reasonably good leaf colour at first, but 
later it turned very light-green. In a similar trial at Horst Experimental 
Station (with a basic dressing of 700 kg farmyard manure and 3 kg mixed ferti
lizer per 100 m 2 ) , additional fertilizer applications or leaf spraying gave 
better leaf colour but no higher yields. 
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Table 15. Effect of additional fertilizer applications on strawberry yields 
with cold-stored waiting field plants. 

Number 

of 
treat
ment 
(see 
text) 

1 
2 
3 
4 

Yield 
(kg/100 

251 a 
289 b 
242 a 
245 a 

m2) 
Average 
fruit 
weight 

(g) 

10.4 a 
11.0 b 
9.8 a 
9.6 a 

Judgment 

2 7 July 

6.4 a 
8.6 b 
6.8 a 
7.0 ab 

for leaf col 

10 Aug 

5.6 ab 
7. 1 b 
4.4 a 
4. 1 a 

our and growth * 

13 Sept ** 

7. 1 a 
7.9 a 
6. 1 b 
5.6 b 

Values followed by the same letter(s) do not differ significantly (P = 0.05). 
* 1 leaf colour very pale - little growth; 10 leaf colour dark - strong growth. 
** Growth only, 1 = weak; 10 = strong. 

Variety testing of strawberries 

J. Dijkstra, J. Blommers and A.A. van Oosten 

Plastic tunnels and perforated plastic 

The performance of varieties Karina, Elvira and Sivetta under small plastic 
tunnels and perforated plastic were compared. Karina was the earliest ripening 
variety, its mean harvest date was 11 days earlier than Elvira. Elvira ripened 
four days earlier than Sivetta. Yield from Karina was a bit disappointing (158 
kg/100 m 2 ). Yields for Elvira and Sivetta were the same (280 kg/100 m 2 ) , but 
Elvira gave less first-grade fruit. 

First screening cf varieties in the open 

The English varieties Troubadour, Silver Jubilea, Saladin, Harvester and 
Tantallon were tested for the first time. Tantallon and Cambridge Favourite 
plants became mixed up, so neither could be judged. Yields of the other 
varieties were high to very high, but fruit quality (size, shape and taste) 
was not good. All varieties ripened in the later half of the season. 

All these varieties will be tested again next year. 

National varietal trial in the open 

Early varieties 

Five new selections of IVT and the French variety Gariguette were compared 
with Karina at the Institute of Horticultural Plant Breeding, Wageningen, the 
experimental stations at Horst and Breda and the research station at Wilhel
minadorp. 

Four selections were rejected because of too low yields, small size fruit, 
bad shape, etc. IVT 74197 (yield the same as or slightly higher than Karina, 
bigger fruits) and Gariguette (ripening a week after Karina, good yield of nice 
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but smallish fruit) will be tested again next year. 

Mid-season and late-season varieties 

Five IVT selections were compared with eight varieties. Three selections were 
rejected. More testing will be done with IVT 72138 and IVT 73034. Test results 
of these selections and the eight varieties are given in Table 16. Note the 
high production and late ripening of Bogota. 

Table 16. Strawberry varietal trial in the open. 

Variety 

Gore11a 
Elvira 
Korona 
Sivetta 
IVT 73034 
Tenira 
IVT 72138 
Tago 
Bogota 

Yield 
(kg/100 m2) 

152 a 
169 b 
203 abc 
206 abc 
164 a 
223 bc 
257 cd 
233 c 
294 d 

Proportion 
first-
grade 

81 ab 
80 ab 
76 a 
86 b 
87 b 
81 ab 
78 a 
80 ab 
77 a 

(%) 

Propor
tion 
fruit rot 

(%) 

11 b 
12 b 
8 a 
7 a 
5 a 
6 a 
7 a 
4 a 
4 a 

Average 
weight 
first-grade 
fruit (g) 

18.0 a 
16.1 bed 
15.2 cd 
16.8 b 
16.6 bc 
15.6 bed 
15.0 d 
16.4 bc 
16.4 bc 

Mean harvest 
date 

25 
26 
27 
30 
30 

1 
1 
2 
8 

June 
June 
June 
June 
June 
July 
July 
July 
July 

a 
ab 
b 
c 
c 
c 
c 
c 
d 

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

IVT 72138 was also very productive; fruit was little vulnerable. 

Everbearing varieties 

Trials with four IVT selections were continued. IVT 73119 seems to be the 
only improvement or useful addition to the assortment. Its fruits are large, 
slightly irregular in shape and tasty. IVT 73119 has a later mean harvest date 
its yields are as high or slightly higher than Ostara. 

Culture experiments with raspberries and currants 

J. Dijkstra and A.A. van Oosten 

Raspberry 

From tensiometer measurements in the trial with drip irrigation, trickling 
started on 1 July, as also in the treatments (see Annual Report 1978, p. 32) 
that should have had water earlier. In all treatments, six canes were tied up 
per metre in the row. There were no differences in yield, except for a slight 
difference in average fruit weight between the treatments with and without 
water (343 and 317 g/100 fruits). 

In a trial to investigate the relation between cane length and potential 
yield, several cane lengths and pruning heights were tried out. Some prelimi
nary results are given in Table 17. For lengths up to 125 cm, there were nearly 
no differences in number of laterals. 
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Table 17. Influence of cane length on laterals, flower buds and number of 
flowers. (1) number of good laterals (2) number of flowers per lateral 
and (3) the total number of flowers per cane. Variety: Schönemann. 

Cane 1er 

0- 25 
25- 50 
50- 75 
75-100 

100-125 
125-150 

Total 
150-175 
175-200 

> 200 

igth 

cm 
cm 
cm 
cm 
cm 
cm 

cm 
cm 
cm 

159 cm 

(0 

0.3 
3.2 
3.0 
2.8 
3.2 
5.5 

18.0 
-
-
-

(2) 

12.0 
11.3 
15.0 
14.9 
14.4 
10.2 

-
-
-

(3) 

2 
38 
45 
43 
46 
56 

2 30 

194 cm 

(1) 

-
2.3 
2.7 
3.0 
2.7 
4.6 

15.3 
6.6 
6.1 

(2) 

-
17.4 
21.4 
22.5 
23.2 
16.0 

14.3 
10.7 

(3) 

-
40 
58 
68 
63 
73 

302 
94 
66 

227 cm 

(1) 

-
2.7 
3.2 
2.8 
2.7 
3.2 

14.6 
5.2 
7.0 
7.7 

(2) 

-
18.8 
22.6 
26.5 
27.7 
24.9 

21.6 
16.6 
12.8 

(3) 

-
50 
72 
75 
74 
79 

350 
112 
116 
98 

Above 125 cm, however, differences were larger. For canes of all lengths, from 
the bottom to the top of the cane the number of flower buds per lateral at first 
increased but later decreased. Also, the number of flower buds per lateral was 
greater for longer canes. Pruning the longest canes to 150 cm seems to have 
initiated more flower buds in the highest laterals. 

For the longest canes, potential yield can be increased if pruned to 150 cm. 
However, higher pruning has an even greater positive influence on potential 
yields. 

Calculated potential yield was about twice as high as actual yield. More 
research is needed to find out why. 

Red avœrants 

In drip-irrigation experiment there still seems to be an effect of trickling 
in the dry summer of 1976. The bushes are now fully grown and differences in 
pruning weights are no longer significant. Yields averaged over the years 1976 
to 1979 were 20% higer for drip irrigation than for no irrigation. In 1979, drip 
irrigation was begun on 1 July (as for raspberries). There were no differences 
in the fruit quality of red currants that received no irrigation and those 
receiving drip irrigation. 

In a pruning trial with Jonkheer van Tets negligible pruning gave about a 40% 
higher yield than the normal 'half-long' pruning method, but berry size and 
string length were much smaller than normal and bushes are altering very fast. 

Black currants 

In experiments with Black Reward, the cuttings planted in a black polythene 
soil cover also gave a slightly higher yield in the third year. 
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Variety testing of raspberries, currants and blackberries 

J. Dijkstra and A.A. van Oosten 

Raspberry 

Virus-free Mailing Jewel, Mailing Promise, Lloyd George, Sirius and Jochems 
Roem plants gave, as in past years, high yields and excellent fruit. The tests 
on these cultivars were terminated. 

In 1979, the second year of production of the variety trial, most conclusions 
of the first year (1978) were confirmed. The results are given in Table 18. 

Table 18. Results of raspberry variety trial 1979 (1978 yields for comparison). 

Cultivar 

Mailing Promise 
Glen Clova 
Mailing Delight 
Mailing Orion 
Spica 
Phyllis King 
Jochems Roem 
Mailing Admiral 
Glen Isla 
Schönemann 
Sirius 

Growth 

* 

5.7 
8.7 
8.5 
8.2 
7.5 
9.3 
7.8 
8.2 
8.8 
8.5 
6.5 

a 
ede 
ede 
ede 
c 
e 
cd 
ede 
de 
ede 
b 

Date 

full 
bloom 

8 
8 
8 

1 1 
1 1 
1 1 
1 1 
1 1 
15 
18 
18 

June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 

Yield 

1978 

130 
137 
155 
-
152 
137 
101 

-
119 
131 
102 

(kg/100 m-

1979 

164 
171 
232 
137 
188 
170 
166 
152 
152 
213 
141 

-) 

Average 
1978-79 

147 
154 
193 

-
170 
154 
133 
-
136 
172 
122 

abc 
bc 
d 

c 
be 
ab 

ab 
c 
a 

Ave rage 

berry 
weight 
(g) 

3.5 
3.6 
5.2 
3.2 
3.3 
4.4 
3.8 
3.1 
3.9 
3.9 
3.3 

ab 
bc 
e 
a 
a 
d 
be 
a 
c 
c 
a 

Mean harvest 

date 

15 
16 
16 
17 
18 
21 
21 
21 
24 
28 
30 

July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 

a 
ab 
ab 
b 
b 
c 
c 
c 
d 
e 
f 

Values followed by the same letter(s) do not differ significantly (P = 0.05). 
* Measured on a 1-10 scale: very short canes = 1; very long canes = 10. 

Glen Clova was a useful addition to the early varieties. The high-yielding 
cultivar Delight also ripens early but unfortunately its fruits are tender and 
pale. A mid-season variety Phyllis King seems to be a worthwhile addition. 
Of the late-season varieties Sirius ripens some days after Schönemann. However, 
the disadvantages of Sirius are moderate yields and small fruits that are hidden 
by leaves and therefore difficult to pick. Schönemann is still the best late-
ripening variety. 
Details of the two cultivars not included in the descriptions given in the 
Annual Report 1978 can now be given. 
Mailing Orion has a good growth, fruit is round and tasty but somewhat crumbly 
and small. * 
Mailing Admiral has a good - very good growth, fruit is small but tasty. 
Both varieties seem to be no improvement to the cultivars already commercially 
grown. 

The results of the trial with autumn-bearing varieties are given in Table 
19. Zeva Herbsternte gave the best result with a reasonable yield of big and 
relatively early-ripening fruit. Baron de Wavre and Heritage also gave reaso
nable yields, although Baron de Wavre ripened late and the fruit of Heritage 
is small. September and Scepter are no gain. 
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Table 19. Results of autumn-bearing raspberries variety trial (1978 yields for 
comparison). 

Cultivar Yield (kg/100 m2) Average Average Mean harvest 

1978 1979 
yield fruit 
1978-79 weight 
(kg/100 m2) (g) 

date 

Zeva Herbsternte 73 75 74 3.8 1 October 

Heritage 
Scepter 
September 
Baron de Wavre 

82 
30 
34 
71 

50 
26 
33 
52 

66 
28 
34 
62 

2.5 
2.4 
2.3 
3.4 

5 October 
5 October 
6 October 

19 October 

Red currants 

The results of the red-currant variety trial and best selections in the 
preliminary trial are given in Table 20. 

Table 20. Results red-currant variety trials, averages 1976/1979. 

Variety 

Jonkheer van Tets 
Stanza 
Rotet 
Rosetta 
Rondom 
B 21 

IVT 69012 
IVT 6901 1 
IVT 6811 

Yield 

1979 

175 
161 
182 
183 
209 
215 

263 
235 
259 

(kg/100 m2) 

Average 
1976/ 
1979 

159 
158 
148 
179 
160 
191 

266 
225 
239 

Average 
Derry 
weight 
(g) 

0.82 
0.71 
0.86 
0.89 
0.72 
0.76 

0.83 
0.70 
0.95 

Berries 
per 
string 

6.7 
9.5 

1 1.3 
12.4 
10.8 
11.3 

9.7 
10.1 
13.0 

Date 

Full bloom 

1 May 
7 May 

27 April 
10 May 
5 May 
8 May 

9 May 
4 May 
9 May 

Harvest 

8 
20 
24 
30 
31 

1 

19 
21 
30 

July 
July 
July 
July 
July 
August 

July 
July 
July 

Jonkheer van Tets is still the only early variety available. Growth and yield 
of the mid-season cultivar Stanza were disappointing. IVT 6901 1 and IVT 69012 
ripened at about the same time as Stanza and gave very good yields. They have 
long strings with fairly pale berries and are less tasty than Stanza. IVT 69011 
and IVT 69012 would seem good substitutes for sites where Stanza growth is 
poor, but more extensive testing is needed to confirm this. 

The late-ripening selections IVT 6811 and B 21 seem to be good substitutes 
for Rondom. Rosetta was less satisfactory, because of the berries' pale colour 
and sour taste. 

In 1974 some 'healthy' and 'not healthy' Rondom plants were selected in a 
nursery. 'Not healthy' means that leaves are malformed (distorted and asymmeti-
cal), which correlates with sterility of the bushes. In 1976 progenies of six 
'healthy' and six 'not healthy' clones were planted. To date, no leaf aberra
tions have been found in the 'healthy' clones. Yield of the 'healthy' clones 
was much higher than that of the 'not healthy' ones (212 and 63 kg/100 m2, res-
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pectively). Berry size and string length were greatest for the 'healthy' clones. 

Blaak currants 

Good yields were obtained in 1979 in the two black-currant variety trials 
(Tables 21 and 22). In the oldest trial, Tenah, Tsema and IVT 6832 again gave 
the highest yields, but Ben Nevis and Ben Lomond also gave good yields this year. 

Table21. Results black-currant variety trial, averages 1976/1979 (planted spring 1975). 

Cultivar 

Tenah 
Tsema 
IVT 6832 
IVT 69002 
Baldwin 
M 59-3 
IVT 69010 
Risager 
Slitsa 
Black Down 
Wellington XXX 
Ben Nevis 
IVT 6813 
Ben Lomond 
Magnus 

Yield 

1979 

153 
114 
123 
100 
66 
91 

113 
75 
84 
77 
76 

138 
54 

151 
64 

(kg/100 m2) 

average 
1976/ 
1979 

118 
109 
104 
93 
83 
88 
92 
79 
80 
87 
69 
85 
63 
80 
49 

Average 
berry 
weight 
(g) 

1.08 
0.99 
1.15 
1.19 
1.02 
0.98 
0.95 
0.90 
0.99 
0.98 
1.12 
1.13 
0.83 
1.04 
0.79 

Berries 
per 
string 

6.7 
5.8 
5.2 
4.8 
5.0 
5.0 
5. 1 
4.6 
4.9 
5.0 
4.2 
3.9 
- * 
4.3 
4.6 

Date 

fu 

5 
1 

14 
14 
, 5 

7 
8 

28 
1 
3 
5 
2 
6 
4 
2 

.1 bloom 

May 
May 
May 
May 
May 
May 
May 
April 
May 
May 
May 
May 
May 
May 
May 

harvest 

17 
18 
22 
25 
24 
20 
22 
15 
18 
20 
20 
16 
26 
16 
16 

July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 

* Many separate berries. 

Table 22. Results b lack-currant variety t r i a l , averages 1976/1979 (planted spring 1976). 

Cultivar 

Tsema 
Tenah 
Baldwin 
Black Reward 
Wellington XXX 
Slitsa 
Silgo 
Westra 
Jet 
Wassil 
Lissil 
Invigo 
Meitgo 
Strato 
Stripta 

Yield 

1979 

144 
134 
91 
91 
78 
88 

123 
86 
61 
76 
99 
50 

149 
53 
57 

(kg/100 m2) 

average 
1977/ 
1979 

103 
98 
75 
78 
73 
76 
86 
71 
60 
60 
67 
48 
78 
42 
41 

Average 
berry 

weight 

(g) 

0.99 
0.94 
0.91 
1. 15 
1.08 
0.96 
1.18 
0.99 
0.74 
1.10 
1.00 
0.70 
0.78 
1.40 
1. 12 

Berries 
per 

string 

5.5 
5.5 
4.3 
4.7 
4.1 
4.7 
3.9 
7.3 
8.3 
3.6 
3.7 
5.5 
4.3 
2.7 
3.4 

Date 

full bloom 

4 
2 
4 

10 
5 

29 
6 
5 
8 
7 
8 
7 
8 

27 
28 

May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
April 
April 

harvest 

16 
15 
23 
23 
21 
15 
16 
22 
12 
16 
15 
17 
18 
17 
18 

July 
July 
July 
July 
July 
July 
July 
July 
August 
July 
July 
July 
July 
July 
July 
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In the second trial, Tenah, Tsema, Meitgo and Silgo gave very good yields. The 
variety Westra is interesting because its erect growth permits planting using 
very small spacings. 
A demonstration field that will be harvested mechanically will be planted with 
the best cultivars and selections. 

Gooseberries 

Yields of IVT 72001 (yellow berries) and IVT 72002 (red berries) were similar 
to those of Whinhams Industry: 250 kg/100 m2 in the fifth year. The fruits were 
large and of good colour. Fruit of IVT 72002 is not hairy, in contrast with that 
of Whinhams Industry. 

Blaakherry 

Himalaya suffered most from frosts in the 1978/1979 winter. Apart from 
Thornless Evergreen, the other varieties did not suffer from frost. 

Bedford Giant and Black Satin gave very good yields, as in other years. 
Dirksen Thornless was again disappointing (Table 23). 

Table 23. Results of blackberry variety trial, averages 1976/1979 (planted spring 1976). 

Variety Yield (kg/100 m2) 

1979 Average 
1977/ 
1979 

Average 
berry 
weight 
(g) 

4.2 
3. 1 
5.1 
3.1 
4.2 

Mean harvest 

25 August 
5 September 

13 September 
11 September 
16 September 

Bedford Giant 247 
Himalaya 170 
Black Satin 227 
Thornless Evergreen 147 
Dirksen Thornless 138 

258 
217 
227 
148 
87 

The taste of Black Satin was disappointing this year. 
Bedford Giant is the earliest ripening (Figure 2). The harvest of Black Satin 
starts early but continues for a long period. Thornless Evergreen has the 
shortest harvesting period. 
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