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POMOLOGY SECTION

S.J. Wertheim,H.J. vanOosten and P.D. Goddrie

Fruit cultivar trials
P.D. Goddrie

F-irst-sereening

trials

Apple
In the spring of 1983,10new cultivarswere set out for the first-screening
trials; a total of 184cultivarswere under trial in 1983.The research on
mouldy cores inGloster fruitswas continued in 1983by repeating an experiment
inwhich previous picking of suspected fruitswas carried out.Following remarks
of practical fruit growers,prepicking was done about 4weeks before Gloster
fruits arenormally picked,because thatmoment was said tobe thebest for
recognizing the suspected fruits.In total 2332 fruits from 10 thirteen-year-old
trees onM.9were examined.
On 16September 8.2% of the fruitswere considered suspect.Within this group,
72% of the fruitscontained mouldy cores;even 23%of suspected fruits suffered
from internal rotting.Upon picking theremaining fruits,on 10October,it
appeared that 35%of those fruitshad mouldy cores,while 12%of the remaining
yield was unacceptablymoulded (internal rotting).
Two years of research on prepicking Gloster fruits suspected ofmouldy cores
indicates that it ispossible toreduce thepercentage ofmoulded fruits in the
remaining lot.It isnotyet clear onwhich dateprepicking has tobedone.
Although prepickingwill reduce the percentage ofmoulded fruits in the remaining
lot, it isno real solution to theproblem. To obtain some decrease of the
proportion ofmouldy cores quite a lot of suspected fruits have tobe removed
(14% and 8% of the totalyield in 1982and 1983,respectively).This isan
expensivemeasure,especially as theremaining fruits still always contain35%
mouldy cores,while 4-12% of the remaining fruits stillhave internal rot.As
in 1982,33%of thefruits of the total Gloster yield had (sometimes serious)
symptoms ofwater core.
Although Belgolden has tobe considered asa smooth GoldenDelicious type,
quite a lot of russeted fruits were found in 1983.The percentages of russeting
of Belgolden,Lysgolden and standard GoldenDelicious Baregiven inTable 1.
It is clear that the amount of Class Ifruits (i.e.smooth and slightly russeted
fruits)among the 3 typesdoes not differ verymuch.However,Belgolden seems to
be riskier as far as fruit russeting isconcerned,because of itshigh percentage
of slightly russeted fruits.Until this season,russeting was never considered
asanotable characteristic of Belgoldenfruits.
For eating quality, thepresence of sufficient red blush onJonagold fruits
is important.Themore red blush on the fruits thebetter the eating quality,at
leastwhennot picked too late or stored too long. In this respect the Japanese
NewJonagold isbeing tried out.In its second growing season the amount of red
Ann. Rep.Res.StnWilhelminadorp 1983: 11-29.
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blush appeared tobe comparablewith that of standard Jonagold. Itwas noticed
that 62%of the fruits showed sectorial chimaeres,viz.42%of the fruits had1
band, 17%had 2,3or4bands and 3%had even 5ormore less coloured sections
per fruit.After 2growing seasons there cannot yet be spoken of an improvement
of Jonagold.
Table 1.The amount of fruit russetingwith 3types of GoldenDelicious in
1983 (%).

Judged (kg)
Smooth
Slightly russeted
Moderately russeted
Heavily russeted
Very heavily russeted

Golden Delicious,
clone B

Belgolden

Lysgolden

198.0
64.2
31.6

234.0
29.1
65.4

189.4
78.9
20.9

3.5
0.6
0

5.0
0.5
0

0.2
0
0

After 13growing seasons,not-virus free Smoothee onnot-virus freeM.9
yielded about 17kg per tree less than comparable not-virus free Golden
Delicious onnot-virus freeM.9,probably caused by themore open growing habit
of the trees.Every year theappearance of the Smoothee fruitswasbetter (i.e.
smoother) than that of standard GoldenDelicious.No differences in fruit shape,
fruit colour and fruit tastewere found between Smoothee and GoldenDelicious.
After 3growing seasons,24apple cultivarsfrom theU.S.S.R. were grubbed.
The eating quality ofmost of themwas considered not good enough towarrant
continuing thetrials.
Two taste experiments onJonagold fruits illustrated that therather bad
taste of dull green fruits canbebrought to the acceptable level of unblushed
yellow fruitsby placing them for 1week under aplastic sheet atroom
temperature.
InDecember 1983,as inDecember 1982,taste experiments onElstar fruits
were carried out to investigate therelationbetween on onehand taste and on
the other hand thegrowing site of the fruits in the field, fruit size and
amount of red blush.
In thefirst experiment was found that themore red blush and thebigger the
fruits thebetter the fruits tasted.No significant difference in taste could
be found between fruits from several growing sites in the orchard, between
fruits of several trees and between fruits from several sectors in thetree.
The conclusionwas drawn that it,therefore,doesnotmatter fromwhich plot,
which tree orwhich sector of a tree fruit samples are taken for tasteexperiments, toinvestigate the influence of certain cultural practices on fruit taste,
provided that fruits of the same size andwith the same amount of blush are
taken.The second experiment,carried out 1year later,gave the sameresults,
however this time therewere almost significant differences for the factors
'tree' and 'sector in the tree'.From the two experiments,generally it canbe
said that fruit samples ofElstar for taste experiments canbe taken rather
arbitrarily. It is,however,desirable to sample in such amanner that the
influence of thefactors 'tree'and 'sector in the tree'can,ifnecessary,be
analyzed afterwards.
Pear
A total of 56pear cultivarswereunder trial in 1983.In anumber of
experiments the shelf-life of Condo fruits from the experimental orchard at
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Wilhelminadorp proved tobevery limited.The samewas found with fruits grown
in the experimental orchard atKraggenburg. InMarch,Condo fruits picked on 2
dates at theregional experimental orchard atGeldermalsen and stored under 3
different storage conditions in the regional experimental orchard atWerkhoven
were examined with respect to their shelf-life.Irrespective of picking date or
the conditions of storage,Condo fruitshad broken down completely after placing
them for 7days at 8°C,followed by 7days at20°C.
Plum
In 1983a total of 28plum cultivars wereunder trial.After 4 growing
seasons areasonable good impression of 4Rumanian plum cultivars has been
obtained. Generally, the eating quality of Busuioace deGeoagiu,Bistrito-8,
GraseRomanesti and TuleuGraswas rather disappointing,mainly because of the
(sometimes very)hard and acid fruit skin.Nothing canbe said yet about the
productivity of the 4cultivars.
Sour cherry
In the trialwith 10sour cherry cultivars,planted inspring 1980,with the
exception of theDutch cultivar Elmer,yieldswere rather poor in 1983.Up to
now this cultivar has given thehighest yield (average of 15kg per tree,
followed by that ofKelleriis 16and 3morello selections,viz. Schattenmorelle
Boscha 22,Scharö,andMorel P2,each averaging about 12kg per tree.The
cultivarmost commonly planted by commercial growers,Rheinische Schattenmorelle
226,yielded on average 8kg per tree for the same period.

Seaond-saveen-ing

trials

In the trialwith 12apple cultivars,planted at 6regional experimental
orchards in spring 1979,standard Golden Delicious gave thehighest yield till
now,at59kg per tree;relative yields of theother cultivars are given in
Table 2.
Table 2.Relative yields 1980-1983 obtained in the second-screening trial
planted in 1979.Averages of 6experimental orchards (Akane andEmpire,
at 5experimental orchards).
Cultivar

Golden Delicious
IVT5544-146
Prima
Empire
Goldjon
Summerred
Gravenstein
Honeygold
Rode Gravenstein
Gala
Ozark Gold
Akane

Rootstock
Rootstock

M.9
M.9
M.9
M.26

M.9
M.9
M.9
M.9
M.9
M.9
M.9
M.26

Relative
Rel
yield
(kg/tree GoldenDelicious = 100)
(kg

100
84
76
74
69
66
65
64
62
59
55
48

In the trialwith 18apple cultivars,planted at 6regional experimental
orchards in spring 1982,first yieldswere obtained in 1983.Greensleeves gave
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thehighest yield, 5.2 kg per tree;theyield of standard GoldenDelicious Bwas
2.9 kg pertree.
In spring 1983,a second-screening trialwith pear cultivars was planted in
which 2IVT selections,GeneralLeclerc,Condo,Eldorado,PresidentHéron,Highland,Onward,and Gertrude arebeing compared with Conference and Doyenné du
Comice.

Rootstocksandinterstemsforpitandstone fruits
H.J. van Oosten

Apple
Rootstocks
Several rootstocks from the Cornell-Geneva rootstock series,viz.C.G. 10,
24, 44,47,60and 80were compared withM.9 andM.26 rootstocks over aperiod
of 7years.M.9,M.26 and C.G. 10werevirus-free,but theother selections were
infected with all latent appleviruses.The rootstocks examined were,however,
innoway of interest for theNetherlands.C.G. 60proved tobe 20-40% less
vigorous thanM.9,but itsproductivity was lowand thisrootstock suckered
profusely. C.G. 10and C.G. 80were slightlymore dwarfed than (virus-free)M.9
but productivity wasmuch lower.Only C.G. 44might be of interest elsewhere.
This rootstock isonly slightly lessvigorous than (virus-free)M.26,and its
productivity isbetter.
Ina trialwith the super-dwarfingrootstocksM.20 andM.27,the former
proved tobe theweakest.Fruit colour of Jonagold and Rode Boskoop Schmitz
Hübsch onM.20was poor in comparisonwith that onM.27.
Several trialswere planted to study the importance for the fruit grower of
observed differences betweenM.9 selections.SomeDutch,German and Belgian
selectionswerebudded with Rode Boskoop SchmitzHübsch and LombartsCalville.
Results were combined.The smalldifferenceswerenot statistically significant
(Table 3 ) .(See also thereport onnursery research p.17).
Table 3.The influence ofM.9 selections onproduction and growth,as amean
over two cultivars (1980-1983).
M.9 selection

Kg/tree
1982+1983

Meter/tree
1980-1983

Kg/10
meter

T.337
T.338
T.339
T.340
B.l (719-1-71)
Nie. 29

11
19
10
11
9
10

17
17
17
19
16
16

6.3
6.3
5.9
6.0
5.9
6.3

0
0
3
3
7
4

a
a
a
a
a
a

5
4
4
3
4
7

a
a
a
a
a
a

Valueswithin the same column followed by the same letter donot differ
significantly (P= 0.05).
Interstems
Trees onweak-growing rootstocks alwaysneed support tokeep the treeupright.
Itwas studied whether support could be avoided byusing acombination of a
vigorous rootstock (MM.106)and aweak rootstock as an interstem (M.9,M.27 and
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3426). Treeswith the interstem 3426needed a stake immediately after planting
because of the 'rubbery'nature of 3426. Several treeswithM.9 orM.27 as an
interstembent seriously under theweight of the first crop.The central leader
seldom grewupright.Trees thatwere supported by a stake from the beginning
produced more fruits thanunsupported trees (Table4 ) .
Table4.

The effect of some interstem-rootstock combinations onproduction (kg/
tree)of Cox's Orange Pippin,with andwithout support (1981-1983).

Rootstock

MM.106
MM.106
MM.106
MM.106
MM.106
M.9
M.9

Interstem

M.9
M.27
3426
MM.106
Dubbele Zoete Aagt
MM.106
Dubbele ZoeteAagt

Support
with

without

36.1
31.8
11.8
45.1
43.5
33.7
26.2

30.7
23.6
12.9
39.0
41.0

In several trialsmany burrknots and spines and shoots occurred onM.27 interstems.Another disadvantage mightbe the flattening, fluting and pitting of the
M.27 interstem. Thismight be caused by theuse of juvenileM.27 budwood.Burrknots also occurred to some extent onM.9 interstems,but not on those ofMM.106
and Dubbele ZoeteAagt.
Inanother trial,with acombination ofM.9 interstems andMM.106rootstocks,
itwas tried to improve the stability by deeper plantingwith the first union
at soil level.Stabilitywasbetter but again the central leaderwas seldomupright. Productionwashighest onnormally planted trees,i.e.with astake.

Cherry
The newrootstock Colt continues togive amorevigorous growth tothe sour
cherryKelleriisnr. 16than the commonLimburgse Boskriek.Flowering and
production per treewerenot influenced by therootstock.Themean fruitweight
onColtwas slightly greater thanonLimburgse Boskriek in twoyears.
The stem section of theColt rootstock produced numerous burrknots and ona
few occasions also stem shoots.Thiswasnot observed on stems of Limburgse
Boskriek.

Plum
The growth of Opal and Reine Claude d'Oullins onPixy is about 40-50%weaker
thanon St.JulienA.The growth reductionwas themost pronounced with Opal.
Flowering and production per treewerebetter onPixy than on St.JulienA,but
fruit sizewas the lowest onPixy.
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The branching

of maiden

trees

Thenewbranching agent Promalinwas sprayed at a length of plants of about
60cm. Itwas sprayed invarious concentrations,with andwithout awetting
agent.Thewetting agent improved theresults considerably (Table 7 ) ,which
explains thepoor results inearlier trials.Therewas astrong correlation
between the concentration ofPromalin and the amount of feathers.At thehighest
concentrations,shoot lengthwas also improved.Results with thebranching
agentMB 25,105were similar or slightly less thanPromalin at a concentration
of 28ml per litre.After a spraywithMB 25,105 growth stopped temporarily,but
thisdid nothappen after spraying withPromalin.Promalin stimulated sprouting
of thebudswithin aweek.Trees treated withMB 25,105were shorter than control
trees after the growing season.Trees sprayed withPromalinwere intermediate in
thisrespect.
Table 7.The influence ofbranching agents,with orwithout awetting agent,on
the feathering of Rode Boskoop onM.9.
Treatment

Concentration

control
Citowet
MB 25,105
Promalin
Promalin
Promalin
Promalin

1ml/1
5ml/1
7ml/1
14ml/1
28ml/1
56ml/1

0.1% Citowet

5.6 bed
9.2 ab
5.1 cd
7.0 abc
5.9 bed
9.4 ab

3.3 d
7
8
10
10

Values within the same column followed by the same letter(s)donot differ
significantly (P= 0.05).

Prevention

of flower bud formation

on budwood and maiden benoh-grafted

Budwood of some cultivars containsmany flower buds. In the spring the
vegetative development of thebud shoots isretarded by the flowering.Mother
trees forbudwood of Jonagold and Schattenmorelle were sprayed with 500and
1000ppm GA3 orGA^+7 inJuly 1982.GA3 caused somephytotoxic damage and several
buds sprouted.No sucheffectswere seenon trees sprayed with GAit+7.Flowering
was largely reduced by the treatments.Buds taken from treated mother trees in
August 1982did nothave flowerbuds in the spring.Buds taken from unsprayed
control treeshad numerous flowers.
Thevegetative development of shoots on the stem ofbench-grafted treesmay
alsoberetarded by thepresent flower buds.However,whenbench-grafted trees
were sprayed with GA3 or GA4+7, flowerbud formationwas reduced (Table 8 ) . On
Jonagold GA4+7givesbetter results thanGA3,but onGloster the oppositewas
thecase.

trees

6
2
2
7

abc
abc
a
a

Table 8.The influence of a treatment with GA4+7 inAugust on flower bud
formation onmaidenbench-grafted trees of Jonagold.
Treatment

Number of flower buds per plant *

control
250ppm
500ppm
1000ppm

5.5
1.5
2.0
0.6

* Between 40-85 cm above soil level.

Defoliation

of fruit

trees

The effect of a treatment with copperoxychlorite (CuOCl)and copperchelate
(Cu-EDTA)ondefoliation of Cox's Orange Pippin and Elstar was studied. Trees
were sprayed once atdifferent times.Cox trees terminated growthbeforemid-September,butElstar trees terminated growthnot earlier thanmid-October.
CuOCl sprayed at0.1%had no effect ondefoliation,but a tremendous effectwas
observed after sprayingwith Cu-EDTA at 1%.Cox trees sprayed on September lost
75% of their leaveswithin 3weeks.Some leaves remain at the tips ofshoots.
Spraying later gave similar results,butmid-October onwards defoliation reached
100%. September treatmentswere less effective onElstar,but the effect of
treatments increased considerably after thebeginning of October. Sofar damage
hasnotbeen observed.

Researchontopfruit
S.J. Wertheim

Planting system trial with slender and North-Holland

spindle

In spring 1978,a trialwas planted with Rode Boskoop onM.9,under which
slender spindles andNorth-Holland spindles arebeing compared, each in five
planting systems.In each systemwinter pruning is compared withwinter pruning
plus additional summer pruning. Table 9gives thevarious treatments inorder of
increasing plant density.
In 1983productionwashigh.The lowest treatment (C)yielded about 58 tonnes
per 0.9 ha,thehighest (G)about 74.Nevertheless,fruit sizewas good.Table
9 gives the totalproduction from 1979 to 1983.In the full field systems (E,J ) ,
production isgiven per 0.8 ha,assuming thatextra space isneeded for tractor
paths (atractor path after every 9 tree rows). Thevalues inTable 9are
averages forwinter andwinter + summer pruning,because thesedid not differ
significantly.
FromTable 9 itappears roughly that theproduction per hectare increased
with increasing plant density. Comparison of the treatment Hwith C and Bwith
G shows that at a lower density slender spindleswere equal toNorth-Holland
spindles,but at ahigher density the formerwerebetter.
Regression analysis showed thatwith slender spindles theproduction increased by 30 tonnes per 0.9 hawhen the treedensity was increased by 1000
trees per 0.9 ha.ForNorth-Holland spindles thiswas 24 tonnes.Of course,this
only applies for thedensity range involved and theperiod 1979-1983.Indeed,
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treedensity was themost important factor determining yield perhectare;
arrangement was secondary.Table 9 shows this,when those treatments are
compared that differ inarrangement (system),buthardly indensity (e.g.,F
withH,Hwith I,IwithJ, BwithD and DwithE ) .
From tree observations it appeared that inmulti-row systems,wide or narrow,
the inner treeswere almost always less productive than the outer ones, bordered
by the tractor alleys.Furthermore, itwas apparent that single-row treesoutyielded multi-row trees.Thiswas not only due to the inner trees,but also to
the outer trees.Apparently single rows offermore possibilities forhigher tree
production thanmulti-rows.
Table 9. Production ofvarious planting systemswith Rode Boskoop accumulated
over theperiod 1979-1983 (averaged forwinter andwinter plus summer
pruning).
Treat- Numberof
ment
trees/
0.9 ha

Planting system

F
H
C
I
A
J
B
G
D
E

Single row
Three-row bed
Three-row bed
Six-row bed
Single row
Full field
Three-rowbed
Three-rowbed
Six-rowbed
Full field

2400
2663
2663
2711
2876
2883*
3409
3409
3529
3698*

Spindle
type

Planting distance

(m)

Tonnes per
0.9 ha

slender
slender
North H.
slender
North H.
slender
North H.
slender
North H.
North H.

3.00x1.25
3.00+(2x0.75)x2 .25
3.00+(2x0.75)x2 .25
3.00+(5xl.17)x2 25
2.50x1.25
2.25x1.25
2.75+(2x0.89)xl .75
2.75+(2x0.89)xl .75
2.75+(5xl.20)xl .75
2.75x1.25

176.3ab
171.7ab
160.9 a
180.4abc
182.6 abc
194.3bc
175.0ab
202.3c
187.5bc
195.8bc

**
**
**
**
**

Figures followed by the same letter(s)donot differ significantly (P
LSD = 16.7).
* Per 0.8 ha (see text).
**North-Holland.

International

planting system

trial

Within the framework of theWorking Group 'HighDensity Plantings'of the
International Society forHorticultural Science (ISHS), aplanting systemwith
applewas planted in spring 1981 (seeAnnual Report 1982:p.20).All systems
arementioned inTable 10.The Systems 1,2,3,and 5are onM.9 rootstock,
System 4is onM.27.The tree shapeused for theSystems 1,2,4p,and 5 isa
slender spindle,for System 3aNorth-Holland spindle,and for 4q a'mini-bush',
The trees yielded wellin1983 (Table 10).Itappeared that treedensity was
themost important factor affecting yield per tree and perhectare.Within a
givendensity the systemwas of little importance (compare System 1with 2and
3with 5 ) . inSystem 4,fruitswere definitively smaller than in the other
systems.Thismay be ascribed both to the rootstock (M.27)and to the extreme
plant density. System 4pproduced more than System 4q,which is a consequence
of the large treevolume in4p (slender spindle)compared to4q (mini-bush).
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0.05,

Table 10.Results international planting system trialwith 2apple cultivars in
1983atWilhelminadorp.
Treat-Planting
ment system

Planting
distance (m)

Number
oftrees
/0.9ha

Golden Delicious
1
Single row
2
Double row
3
Three-rowbed
4p
Full field
4q
Full field
5
Single row

3.00x1.25
3.00+1.45x1.68
3.00+(2x0.90)xl.75
1.50x0.75
1.50x0.75
2.75x1.02

Gloster
1
Single row
2
Double row
3
Three-rowbed
4p
Full field
4q
Full field
5
Single row

3.25x1.50
3.25+1.70x1.96
3.25+(2xl.l0)x2.00
1.75x1.00
1.75x1.00
3.00x1.21

Planting

pear

system with

Production

Fruit Tonnes/
weight 0.9ha
1982+
(g)
1983

kg/

tonnes
/0.9ha

2400
2408
3214
8000
8000
3209

14.9
13.0
12.7

35.7
31.3
40.9
45.0
45.0
41.3

179
173
168
152
159
170

42
37
55
66
57
52

1846
1855
2480
5143
5143
2480

15.5
16.5
12.6

28.6
30.6
31.2
30.8
27.9
32.7

221
236
222
194
186
222

35
38
40
50
42
42

5.6
5.6
12.9

6.0
5.4
13.2

In spring 1981,aplanting sytem trialwas planted with thepear cultivars
Conference and Doyenné du Comice,both on Quince Crootstock. The treatments,
replicated four times,are given inTable 11.The tree evenbeganbearing in
1982 and also gave agood crop in 1983,so inspite of theyoung ageof the
trees areasonable production perhectarewas obtained (Table II).
Table 11.Results planting system trialwith pear in 1982and 1983.
Treat- m 2 /tree
ment

Planting system

1
2
3
4
5
6
7
8
9

Single row
Three-rowbed
Five-rowbed
Single row
Three-rowbed
Five-rowbed
Single row
Three-rowbed
Five-rowbed

5.00*
5.00
5.00
3.75**
3.75
3.75
2.50***
2.50
2.50

Planting distance
(m)
3.45x1.45
3.45+(2xl.34)x2.45
3.45+(4xl.66)x2.48
3.18x1.18
3.18+(2x0.99)x2.18
3.18+(4xl.315)x2.22
2.75x0.91
2.75+(2x0.77)xl.75
2.75+(4xl.06)xl.79

Tonnes

/o 9 ha 1982+1983

Conference D.duComice
15.5
17.2
19.2
19.2
16.9
20.4
27.3
26.1
19.8

7.0
8.0
6.8
10.9

8.4
8.7
20.0
16.0
18.7

* 2000 trees perhectare.
** 2667 trees perhectare.
***4000 trees perhectare.
Table 11 shows that Conference cropped better thanDoyenné du Comice.Further,
increasing treedensity lead toroughlymore production. It is too early to give
definite conclusions because pear trees have longproduction lives.
It should benoted that in 1983 all systemswith 2.50m per treewere sprayed
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with chloromequat (CCC)because the alloted space per treewasmore or less
filled up (2sprayswith 0.25% tradeproductwere given, the first shortly
after flowering, the second one afewweeks later). CCC treatments are foreseen
for the 3.75m 2 and 5.00m 2 systems in 1984and 1985,respectively.

Regulationoffruit set,fruit growth,fruit drop,andvegetative growth
S.J. Wertheim

Growth inhibition

with pear

The growth retardant PP 333 (paclobutrazol)was tested for the second
consecutive year on the same trees ofDoyenné duComice onQuince A rootstock
and compared with chloromequat (CCC),whichwas used as astandard.The trial
began in 1982 (seeAnnual Report 1982:p.22).PP 333 is applied 1,2,3,or 4
years on the same trees (each year 2 sprays of 500ppmactive ingredient). CCC
isapplied annually (2sprayswith 0.4% Cycocel Extra). The PP 333was sprayed
on 24May (3weeks after fullbloom) and 15June.The CCC treatments were
applied on 10and 24May; on 10May extension shoots had 6-8 enfolded leaves.
The results of 1983 aregiven inTable 12.
Table 12.Results of growth retardant trialwith Doyenné du Comice.Values are
means of 10trees per treatment.
Treatment

Untreated
CycocelExtra
PP 333*
PP 333**

Flower
Numberoffruits
clusters
/100
/tree
/tree
clusters
184.1 a
352.3b
383.9b
351.3b

40.5 a
31.5 a
25.5 a
29.0a

66.4
101.2
76.1
85.4

Shoot Shoots/ Mean
Production Fruit
weight length tree
shoot
%kg g****
/tree >10cm
length
>70
m
cm
mm

kg/
tree

15.1
18.0
16.0
15.4

83
61
81
58

229 a
191 a
212a
192a

28.4
5.1
48.3
15.9

45.9 ab
10.7a
102.6c
84.9b

Figures within the same column followed by the same letter(s)donot differ
significantly (P= 0.05).
*
Only in1982.
** In 1982and 1983.
*** Corrected for differences inflower clusters per tree.
****Corrected for differences infruit number per tree.
Both growth retardants used in 1982 induced more flowering in 1983.Fruit set
per 100flower clusters (corrected for differences in flower abundance by
covariance analysis)did not differ significantly.The production weight per
treewas slightly higher on the CCC-treated trees (3k g ) .The small or absent
effect onyield wasdue to the smaller fruit from the treated trees,even though
fruit weights did notdiffer significantly.
Most conspicuous was the effect of the 1982PP 333 treatment without re-treatment in 1983.Trees of this treatment grewmuchmorevigorous than untreated
ones.Thiswas due to the greater number of shoots that arose.These trees,too,
had larger fruits than there-treated ones. Stopping with PP 333 treatmentmay
therefore induce agrowth stimulus next year.Furthermore,annual treatment with
growth retardantsmay lead to smaller fruits,although thedifferenceswere not
significant.
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61 a
50b
48b
19c

Chemioal thinning

of pear

The experiment onConference with chemical thinners,started in 1981 (Annual
Report 1982:p.25)was continued in limited form in 1983.NAA and GA3were used
again,butAmid-Thin (NAAm)was omitted because it induced toomuch leafdamage.
The treatmentsmade in 1983 arementioned inTable 13.NAAwas applied on 27May,
26days after fullbloom;GA3 on 10June,30days after the end of flowering.
NAAwas applied for thinning;GA3was applied todiminish flower-bud formation
tomake thinning redundant.The treatmentswere applied for the third
consecutive year to the same trees,and compared withno thinning and hand
thinning. Some results are given inTable 13.
Table 13.Results of thinning experiment with Conference in 1983.Values are
means of 10trees per treatment.
Treatment
(see text)

Untreated
Hand thinned**
5 ppm NAA
10ppm NAA
10ppm GA3
20ppm GA3

Numberof Number of fruits/
flower
100flower clusters
clusters
-correc- +correc/tree
tion
tion*

Fruit Kg/tree 1983
weight
Total
>55
(g)
mm

130.2
151.3
182.7
131.5
155.5
160.9

142
151
132
143
125
121

67.4a
75.9 a
68.4a
63.4a
57.5 a
56.5 a

74.0a
76.1 a
59.4b
69.2 ab
56.5b
53.8b

28.4
30.3
35.0
31.1
33.9
34.9

22.8
24.8
25.6
22.1
22.6
22.4

>65
mm

5.8
7.9
4.4
5.9
3.9
4.1

Kg/tree
19811983

89.5 a
88.5 a
63.9b
72.4b
92.4a
93.5a

Figureswithin the same column followed by the same letter(s)donot differ
significantly (P= 0.05).
* Correction for differences innumber of flower clusters by covarianceanalysis.
**On 29June,30fruitlets per tree or 20 fruits/100 flower clusters.
In contrast to 1982,GA3~treated trees flowered equally for theuntreated and
hand-thinned trees.The samewas true forNAA trees.Fruit setwas not affected
by the treatments whendifferences in flower numberwerenot accounted for.When
correctionwasmade for such differences, the chemical treatments reduced set.
Fruit ofNAA treeswere of normal size,but on theGA3 treesmany smaller pears
occurred,which affected mean fruitweight.The production of the treated trees
was slightly better thanof theuntreated ones,but in 1982 thiswas reversed.
Accumulated over 3years,NAA treated treeswere less productive,andGA3-treated trees asproductive ashand-thinned and untreated trees.
Therefore,chemical thinning withNAA isrisky, certainly as long as the
smaller fruit sizes remainwell paid. Similarly,GA3 does not appear tobe a
solution for regular bearing without thinning. In addition to that,GA3 treatmentmay increase theproduction of small pears.As yet,slight hand thinning
seems the safestmethod for Conference,whichmeans inpractice thinning within
fruit trusses to 1or 2fruits.This canbe quickly done and improves average
fruit size.

Regulation

of fruit

set and fruit

drop with Doyenné du Comiae

For improvement of fruit set,BerelexA4/A7 (GA4.4.7)was used on six-year-old
trees ofDoyenné duComicepear onQuince A rootstock. Itwas compared with
pure GA^. It isknown thatGA^+7)may increase fruit set,but that it also
lowers flower-bud formation. Inapple ithas been found that GA7 is detrimental
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for the flower-bud formation.Therefore,itwas feltnecessary to seewhether
this isalso the case inpear.
In the same trial,amino-oxyacetic acid (AOA)and putrescinewere tested for
their effect onJunedrop.Both chemicals are ethylene inhibitors,and ethylene
isdrop-promoting planthormone.The results of thevarious treatments are given
inTable 14.GA'swere applied on 2May,bywhich time 25-30% of the flowers had
opened.AOA and putrescinewere sprayed on 30May, 2weeks after theend of
flowering. Itwas observed on 10June thatAOAhad caused necrotic leaf spots.
Table 14.Results regulator trial onDoyennedu Comice.Values are themeans of
7 trees per treatment.
Treatment

Untreated
15ppmGAit+7
30ppmGA4+7
15ppm GA 4
30ppmGAi,
75ppm putrescine
150ppm putrescine
500ppmAOA
1000ppmAOA

Fruits/100flowerclusters Fruits/
" "
;
:
tree
before drop at harvest

42
165
198
120
184
53
30
39
55

U a
3 b
6 b
8 b
5 b
3 a
7 a
0 a
1a

14
21
15
20
19
14
12
22
33

6
9
7
5
2
9
A
2
0

a
a
a
a
a
a
a
a
b

32.1
A3.1
33.1
A2.9
A1.0
33.1
26.7
47.1
65.9

Fruit
weight
(g)

Kg/
tree
7.
10.
7.
9.
10.
8.
6.
9.
11.

Figures within the same column followed by the same letter(s)donot differ
significantly (P= 0.05).
All gibberellin treatments clearly increased initial fruit set.After June
drop thedifferenceswith untreated trees disappeared.This temporary effect of
GAi,+7is common in this cultivar.AOA and putrescinedid not affect initial fruit
set; the application datewas too late for that.After June drop it appeared
thatAOA had decreased fruit drop,whereas putrescinehad no effect.Especially
thehighest AOA concentration was successful with regard tofruit number.The
effect onproduction weightwasmuch smaller,however,forAOA treatments lead
to smaller fruits.Thismay be partly due to the leaf damage.Researchwith AOA
will be continued.

Secondary flowering in General Leatero
The pear cultivar GeneralLeclerc always has a lot of secondary flowering.
These flowers aredangerouswith regard tofire-blight infection.Therefore,it
was tried toprevent secondary flowering by GA3,because this gibberellin can
suppress normal flower-bud formation inpear.FromAugust 1982onward, 25and
50ppm GA3was applied everymonth toadifferent group ofGeneral Leclerc
trees onQuince C rootstock. In 1982 these treeswere in their second growing
season.The applications weremade everymonth,around the 15th,till July 1983,
with the exception of themonths December toMarch (leafless period).
In 1983,secondary flower trusseswere counted and removed regularly (Table
15), Sincenone of theGA3 treatments had any effect upon secondary flowering
only theresults of theuntreated trees aregiven inTable 15.Secondary
flowering decreased in time,the amount depending on tree size.The tree sizes
weredifferent,because the trees involved were guards of aplanting system
trialwith avarying space per tree.Thiswas also thereason for the
differences in thenumbers of normal flower clusters per tree.
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239
237
243
226
2A7
2A7
2A7
208ab
180b

Table 15.Results of counts of secondary flower trusses ofGeneralLeclerc in
1983. Values aremeans of 8 trees per treatment.
Space
tree (m 2 )

Flower
clusters/
tree

Secondary- flower clusters/tree
lSMay

1June

17June

19July

Total

5.00
3.75
2.50

127.8
95.4
89.8

5.6
3.4
2.0

1.8
3.4
0.5

0.6
0.5
0.4

0.0
0.0
0.0

8.0
7.3
2.9

Pollination
Crossings and pollen germination
In 1983 anumber of cross and self pollinations were carried out and
pollination germination percentages determined toobtaindata from promising
cultivars.
The new apple cultivar Elan,from IVT atWageningen,was screened asa
pollinator.Pollen ofElanwas used on flowers ofLombarts Calville.It induced
a fruit set of 49 fruits per 100flowers before June drop,and 44afterwards.
Pollen ofAlkmenewasbetter with 69 and 64 fruits,respectively. Bothpollens,
however,gavemuchbetter results thanopenpollination (4and 3fruits,
respectively).Thenumber of good seeds per fruitwas in the same order 3.2,
2.5,and 3.7.
Elan pollenwas also used onDiscovery.Fruit setbefore June dropwas very
good: 84fruits per 100flowers.After Junedrop itwas 42.This ishigh, since
openpollination only gave 54 (before drop), and 4fruits thereafter.The number
of good seeds per fruitwas 5.6 and 3.5, respectively.
Pollenof Elanwasbrought into 15%sucrose solution and germinationwas
observed after 24hours atroom temperature.The germination percentagewas 82,
which shows thatElan is adiploid cultivar. Both the crossings and the pollen
germination indicate thatElanmay be agood pollinator,but further testing is
necessary to see if this is true forother cultivars aswell.
With pear attentionwas paidmainly to somenew IVT cultivars (noresults
given). In addition,the self compatibility ofConferencewas tested.Onehundred
self pollinated flowers gave 91 fruits beforedrop and 22 thereafter.An equal
number of open pollinated flowers gave 97 and 28pears,respectively. Seed
contentwasminimal inboth cases:0.0 and 0.9 good seeds per fruit and 2.7 and
6.6 deaf seeds per fruit,respectively. Both resultswere clearly better than
those obtained after pollination of Conference flowerswith pollen from twoIVT
cultivars.Hence,self pollination does give fruits,albeitwithout normal seeds.
This raises thequestion as to therole of self pollination inConference.The
same is true forDoyenné duComice (seep.26).
Pollenof the cooking pear Gieser Wildemanwas tested onan other cooking pear
Saint Rémy.Fruit setper 100flowerswas high: 88 fruitsbefore drop and 24at
harvest.Openpollination gave 83and 30 fruits,respectively. The numbers of
good seeds per fruitwere 0.1 and 0.3 and thenumber of deaf seeds per fruit 6.6
and 7.2,respectively. Sopollen of Gieser Wildeman can induce fruit setwith
Saint Rémy.
The plum Opalwas pollinated with pollen ofReine-Claude d'Althan andReine-Claude d'Oullins. Thenumber of fruits per 100flowersbefore dropwas 44and
53,respectively, and atpicking timeonly 5and 4'.Open pollinationwas much
better: 67and 34plums,respectively. Similarly, the reversed cross Reine-Claude
d'Oullins xOpalhad apoor result:31 fruitsbeforedrop and only 3after.One
hundred open-pollinated flowers gave 43 and 21 fruits,respectively. Opal does
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not seem a suitable pollinator for thisReine-Claude cultivar.
Pollen ofMonsieur Hâtif proved poor ingermination.The germination
percentage in 15%sucrose solutionwas only 5.
A number of sour chewy cultivars were tested for self compatibility and
pollen germination.The results are summarized inTable 16.
Table 16.Results of self and (open)pollination (100 flowers per treatment)
and of pollen germination tests (26 to41 hours in 15%sucrose
solution atroom temperature)with sour cherry cultivars.
Number of

Cultivar

Elmer
Kelleriis 16
Meteor
Rheinische Schattenmorelle
Scharö
Schattenmorelle Bos cha 22
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fruits

Before drop

At harvest

52 (63)
11 (33)
18 (30)
76 (71)

8 (11)
6 (21)
6 (9)
1 (3)

66 (70)

2 (3)

% pollen
germination #

17
16
37
34
34
35

* Grainswith apollen tube >\ the graindiameter counted as germinated.
It appears from Table 16that self pollination gave less fruits than open
pollination inmost cases.Italso appears that fruit setmay be reduced
considerably by June drop (except forKelleriis 16).Thedisappointing results
with self pollinationmay be due to theweather conditions in 1983.The parcel
with sour cherry treeshad apoorer crop compared with 1982.Still,self
pollination gave fruits,which confirms the opinion that sour cherry cultivars
are self compatible.However, incertainyears (1983)andwith certain cultivars
(e.g.Rheinische Schattenmorelle 226) self pollination is certainly not
adequate for acommercial crop.
All germination percentages found were low,especiallywith Elmer and
Kelleriis 16.Ithas tobe checked whether this isalso the case inotheryears.
Percentage of pollinatorswith pear
In spring 1972,a trialwas planted with asmain cultivar Doyenné duComice
onQuinceA rootstock and Conference and Durondeau, also onQuinceA,as
pollinators.The parcel involved was subdivided into 12plots surrounded by
BlackAlderwindbreaks.In eachplot,80 treeswere planted at spacingsof
3.75x1.76 m; 5rows of 16 trees each.Four treatmentswere set out:0, 10,50,
and 66%pollinator trees,each in threereplications. In the0%plots only
DoyenneduComicewas planted. In the 10%plots,eight trees of this cultivar
were replaced byConference,welldistributed throughout theplot.In the50%
plots, trees ofboth cultivarswere planted alternately ineach row,whereby the
first tree ineach rowwas also alternated. In the 66%plots,three cultivars
alternated. Per replicate and per treatment 27 treesweremarked for observation.
The trialwas stopped in spring 1983.Someresults are given inTable 17.
The trees started flowering and cropping in 1974.The flowering and production
data given inTable 17are summarized for theperiod 1974-1982.Seedswere
counted from 1976 onwards,per year of 5250pears.Seed data inTable 17are,
therefore,means of theyears 1976-1982.
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Table 17.Results of trialwithvarious amounts of pollinators withDoyenne du
Comice.Values aremeans of 81 trees per treatment.
Pollinator
percentage

Fruits

0
10
50
66

38.1a
42.4b
45.3bc
47.8c

/tree*

Flower
clusters
/100
/tree*
flower
clusters
11.0a
13.8b
19.6c
20.1c

284.0a
250.0a
234.4a
220.8a

Kg/
tree*

9.3a
10.5b
10.6b
11.0b

Fruit
weight
(g)

247.0a
250.2a
246.1a
239.9a

Seed/fruit
good

1.96a
2.68b
3.63c
4.02 c

Trunkcircumference
spring
1983(cm)

deaf

7.26a
6.46b
5.53c
5.15a

31.7a
3 0 . 6 ab
29.7ab
29.1b

Valueswithin the same column followed by the same letter(s)donot differ
significantly (P= 0.05).
* Corrected fordifferences in tree size due totreatments.
Table 17shows that increasing the percentage of pollinator trees leads to
higher production and tomore good seeds per fruit,but to less flower clusters
per tree,deaf seeds per fruit andvegetative growth.Fruitweight also
diminished slightly,butnot significantly.Biennialism,whichwas quite
apparent,wasnot affected.Themost unexpected observationwas that the0%
trees produced sowell.This cannotbe ascribed toamutual influence of the
plots,because theborder rows of each plot behaved similarly to the three inner
rows. Thiswould not havebeen so incase of amutual influence.
The positive effects ofmore pollinator treesmustbe ascribed tobetter
cross pollination.However, thegood cropping level of the 0% plots is probably
due to self pollination.Thiswas deducted from thevery high seed content (good
+ deaf) inall plots inallyears,including the0%plot.

Screeningofunusual fruit crops
S.J. Wertheim and J. Dijkstra

Hazelnut
The three cultivars planted in 1974yielded well in 1982,but poorly in 1983.
In 1982 these cultivars (Webb's Prize Cob,Merveille de Bollwiller and Frühe von
Frauendorf)yielded 2.55, 1.03 and 0.20 kg per bush,respectively. The 100-nut
weight was of the same order: 325,356,and 300 g.The year 1983was anoff-year.
The productions were 0.055, 0.052,and 0.016 kgper bush,respectively. In 1982
- agood year - the gathering of thenuts tookplace from 20 September till6
October,with apeak from 20 to 22September.
The experimentwith 11hazelnut cultivars planted spring 1981 gave its first
crop in 1983.The cultivar Gunslebertwas themost productivewith almost 1kg
perbush.Webb's PrizeCob andMerveille de Bollwiller still cropped less (0.08
and 0.16 kg,respectively).Unfortunately, themain cultivar Fertile de Coutard,
bought inFrance,appeared tobe identical toMerveille de Bollwiller. (This
kind of imperfection appears tobe too common in the trade). The cultivar
Ségorbe cropped reasonably well (0.23kg per bush),buthadmany empty nuts. All
other cultivarswere lessproductive.
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Walnut
The three cultivars (Broadview,Buccaneer, and Nr. 286)planted in 1974
cropped well,both in 1982and in 1983.In 1982,nutswere gathered from 27
September till 15October.Broadviewwaswinner with 8.32 kg per tree (548nuts
per tree). Buccaneer gave 2.36 kg (157nuts) andNr. 286 1.95 kg (171 nuts).
Fruitweightswere in the same order, 15.2,15.2,and 11.4.
In 1983,Broadview againyielded extremely (10.27kg per tree). Buccaneer
produced 2.23 kg and Nr.286 3.03 kg.Nutswere gathered from 4 till 20
October, later than in 1982.Broadview stands out asbeing very good. It is
productive,themore sobecause the tree is smaller than the other two.Furthermore, the taste isgood,which isalso the case for Buccaneer.Nr. 286has too
many smallnuts andmany shell deficiencies.
The trial planted in 1981 with 12cultivars did not crop in 1983.

Quince pear
First,an error of theAnnual Report 1982 (p.27)must be corrected here.It
was stated there that the cultivar Matador appears tobe identical toVranja.
This is incorrect,it is identical toRea'sMammoth.A few cultivars of the
collection planted in spring 1980cropped well, others poorly. Bourgeault gave
38.0 fruitsper tree (4.2k g ) ,Lescovacs 22.0 fruits (3.9k g ) ,Matador 28.7
fruits (8.7k g ) ,the identical Rea'sMammoth 37.3 fruits (9.7kg) and Shams
31.3 fruits (6.3k g ) .Vranjawas disappointing: onQuinceA, itgave 11.0 fruits
per tree (3.6kg) and onQuince Crootstock, also 11.0fruits (2.9kg).The
cultivars Beretzki,Champion,Isfahan,Ludovic,Portugal,and Serbian only gave
a fewfruits.
In 1983 the collectionwas extended with anumber of cultivars.

Elderberry
The cultivars planted in spring 1981 cropped well in 1983 (Table 18).Itmust
be stressed thatplantmaterial was quite different.Therefore,inTable 18two
groups aredistinguished. The upper four cultivarswere planted with heavy
two-year-old plants,the otherswereyounger.
Table 18.Results of elderberry research in 1983.Yield datameans of three
replications with threebushes per replicate.
Cultivar

Kg/bush

100-berry
weight (g)

Refraction
value

Colour
value

AllesüSe
Hamburg
Haschberg
KorssSr

6.1
0.7
6.1
4.6

13.53
13 53
24 30
24.30
14 37
14.37
21 80
21.80

11.6
9.0
8.9
12.2

163
114
188
110

Donau
Sambu
743
15-63

0.4
0.9
2.8
1.8

17 10
17.10
16 93
16.93
26 73
26.73
28 43
28.43

14.5
11.6
11.8
10.1

177
163
109
105
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Alles^e,Haschberg,and Kors^rwere very productive,with large trusses.In
1982 these three cultivars yielded 8.5, 7.9, and 8.1 tonnes per ha,respectively,
and in 1983 6.8, 6.7 and 5.1 tonnes per ha respectively. High yields for the
and third growing season.Thebushes are planted at sparings of 4.5 x 1.8m.This
may be reduced to3.5 x 1.8m,whichmay increase areic productivity. Hamburg is
not aproductive cultivar; for the other cultivars it is too early tomake a
definite conclusion.
Pickingwas done in September,formost cultivars in the first half of this
month,but forAlles^e and Haschberg during the second half of September.
Picking was done in threerounds.
The 100-berryweight inTable 18shows that largedifferences exist between
the cultivars.Especially theDanish numbers gave large fruits.The fruit
quality features,such as sugar content (refractionvalue)and colour value
(determined with aspectrofotometer at 530n m ) ,weredetermined by a commercial
factory.Hamburg and Haschberg had too-low sugar contents.Fruit colour values
should behigher than 150.Taste and aroma of all cultivars weregood.The
factory indicated that Sambuwasvery promising because of its fruit quality.
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SMALL FRUIT SECTION

J. Dijkstra and A.A.van Oosten

Culture experiments with strawberries
J. Dijkstra andA.A.van Oosten

Rooting of glasshouse

strawberries

The influence of soil and air temperature in theperiod betweenplanting in
the glasshouse and thebeginning of heating onrooting,growth and production
was investigated under controlled conditions.For fourweeks,from 22December
to 19January, soil temperatures weremaintained at 6°,10°and 14°C,and air
temperatures at6°and 14°C.Day lengthwas set at 8hours;the light intensity
was about 3000Lux.For this experiment,plants of the cv.Primellawere used.
Theplantswere cold-stored for the first threeweeks ofDecember and potted in
3 litrepots.After 18January allplantswere grown in aheated glasshouse
under normal conditions.
As in 1982,the combination of a low air temperature and ahigh soil
temperature gave thevery best root development.Leaf development wasbest with
ahigh air temperature (Table 19).Differences inyield (mean of 5plants)were
small.Harvest started earliestwith theplants that got ahigh air temperature
but ripening progressed so slowly that themeanharvest date at the lowair
temperaturewas 4 to5days earlier.
Table 19.Results of anexperimentwith soiland air temperatures (22-12-1982 to
19-1-1983).
Air temp.
°C

Soil temp. Root devel- Leaf height Production
Mean harvest
°C
opment *,** incm**
perplant(g) date

6
6
6

6
10
14

1.8
7.3
8.5

5.1
5.3
6.3

184
187
199

17April
13April
13April

14
14
14

6
10
14

2.7
6.8
7.8

6.6
8.3
9.8

184
173
185

20April
18April
18April

* 1=nodevelopment, 10=many youngroots.
**On 19-1-1983.
In this experiment,acombination of a lowair and ahigh soil temperature
wasmost favourable.An experiment at theResearch Station for Glasshouse Crops
atNaaldwijk showed that stillhigher soil temperatures (14°-18°C) combined
with arelatively high air temperature (about 12°C)wereunfavourable from a
point of production. It seems that the effect of soil temperature depends of
the levels of soiland air temperatures.
Ann. Rep.Res.StnWilhelminadorp 1983: 30-39.
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Utilization

of rest heat

Trialswith strawberries are also included in theproject Utilization of Rest
Heat at theResearch Station forArable Farming andField Production of
Vegetables atLelystad.Treatments are:no extraheating of the soil and heating
withwater with temperatures of 12°C in thewinter and 25°C in the summer and
30°C theyear around.
Thenormal ripening cultivars Tenira and Tiogawereused.The plantswere
partly covered with perforated plastic during spring (up to thebeginning of the
flowering period).Now,after the firstyear only some general impressions can
begiven.A continued heating of the soil advanced theharvest by 5days,but
also gave a lower yield and smaller fruits.The perforated plastic cover
advanced theharvest period by 7-8 dayswithout anegative effect onyield or
fruit size.The combination of soilheating and aplastic cover advanced the
harvest period by about 13days.
Yield of everbearing cv.Ostara,planted on8March,was not influenced by
ahigher soil temperature,but therewas a tendency to a lower fruit sizewhen
the soilwas heated.

Planting

distances

Research onplanting distances and planting systemswas continued with the
cvsKarina andKorona. Ina single row aswell as inadouble row and a3-row
bed several plant numbers perm were compared.For Karina theplant numbers
varied from 4.0 to 16.7perm 2 , forKorona theyvaried from 2.5 to7.4.
With Karina,denser planting gave lower yields per plant but higher yields
perm .At the sameplant density,abetter division of the plants over the
surface available (larger in-rowdistances)gave thehighest yield. It therefore
seems possible withKarina toobtainhigher yield by adapting the planting
system.
WithKorona inasingle-row system aplant number greater than 3.7 (equivalent
to90x30 cm) led to such a sharp decrease inyield per plant thatevenno further
increase inyield perm was obtained.Only abetter division of theplants then
led to some increase of theyield. Influences on fruit size and fruit setwere
very small.

Planting dates of everbearing

oultivars

AtHorst,Resteren andWilhelminadorp,with cvsOstara and Rapella,planting
on theproduction field inautumnwas compared with spring planting with and
without agrowing period inpots inaglasshouse orunderDutch lights.Because
of bad weather conditions inKesteren andWilhelminadorp thepotted plants could
onlybe planted very late (3and 19May, respectively).This ispossibly an
explanation for thedisappointing resultswith the potted plants,especially at
Wilhelminadorp.
The cultivars seem toreact differently to theplanting dates.At Horst and
Kesteren, spring planting with potted plants gave thevery best results for
Ostara.Rapella,however,reacted negatively or,atbest,hardly at all toa
growing period under glass.Differences inyield between planting directly on
theproduction field inautumn or springwere alsovery smallwith Rapella. In
contrastwith Ostara,it ispossible thatRapella canbe planted directly ona
production field.Thiswould mean an important reduction ofproductioncosts.
The experiments are tobe continued atHorst and Wilhelminadorp.
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Blaak

aurrant

Plant distances
Inaplant-distance trial inwhich afixed between-row distance of 2.75 m is
maintained the following treatments are compared: cuttings planted atan in-row
distance of 25 cm and one-year-old bushed planted at in-rowdistances of 50,75,
100and 125 cm.Cultivars areTenah,Black Reward andWestra.
In this first production year,yield of the cuttingswas relatively low.
Especially theyield of the cuttings of BlackReward was somewhat disappointing.
The cuttings ofTenah gave thehighest yield perm 2 (1.04k g ) .
Per plant production of Tenah (spreading habitus) increased withwider plant
distances of up to 100cm.With the compact growing cvsBlack Reward and Westra,
per plant production only increased up to aplant distance of 75 cm.However
with all three cultivars,the smallest plantdistance (50cm)gave thehighest
yield perm 2 of thebushes,planted asoneyear oldplants.
Pollination
Incooperationwith theNational Advisory Service for Beekeeping, for the
second year the influence ofbees on fruit set and production ofblack currants
was investigated. A number ofbushes of cv.BlackReward was placed in cages
with andwithout bees.Yieldswere compared with that of free-pollinated
bushes (therewere somebeehives in the field).
The results,summarized inTable 21,indicate that yield in the cageswithout
beeswas reasonable,butwas less thanyield in the cageswith bees and of the
freepollinated bushes in the field. It isworthnoting that the fruit size on
free-pollinated busheswas considerably smaller than the fruit size on caged
bushes. This isprobably caused by amilder climate in the cages during the
blossoming period andby asmaller number of fruits perbush.
Table 21.Influence ofhoney bees onyield,berry size and fruit set of black
currants.

Free pollination
Cagewithout bees
Cagewithbees

Production
(kg/bush) *

Fruit weight
(g)

Number of
berries/string

0.95
0.84
1.19

0.93
1.02
1.22

4.9
4.6
4.8

* Plant distances 3x0.5m.

Cultivartestingofraspberries,blackberries,gooseberriesandcurrants
A.A.van Oosten

Raspberry
First screening
A trialwith 12cultivars and selections from theNetherlands and abroad was
terminated. The cvsLeo,Joy andMagnifieDelbard and the selections Toorenaar
and Westveer will be tested further.Of the cultivars Brandywine (purple),
Willamette,GoldenQueen and Ottawa and of the selectionVan Zanten,either
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production, fruit size orqualitywas disappointing. These cultivarswill not be
included in further trials.
Preliminary cultivar trial
Fruits of the late-ripening Swiss cultivar Himbostarwere in 1983 somewhat
bigger than in theprevious years,but production againwas disappointing. Plant
growthwas onlymoderate; tastewas excellent.Himbostar seemsnot tobe an
improvement on the late-ripening cv.Schönemann.
The eldermid-season cv.Rode Radboud performed very well,probably due to
thevirus-free plantmaterial.The plants still seem tobehealthy and are
productive with fruits of good quality.WithMailing Jewel production and fruit
sizewere againdisappointing, although the trialwas started with virus-free
plants.The trial is terminated and onlyRode Radboud will be included in
further trials.
Cultivar trial
This trial,whichwas started in 1977,is terminated and results of the
previous yearswere confirmed (Table 22).Of the early-ripening cultivars,Glen
Clova ispreferred toMailing Promise.Fruits of GlenClova are somewhat smaller
than those ofMailing Promise,but they are firmer and canwithstand rainbetter.
Mailing Delight isalso early ripening and in this trial themost productive
cultivar,but itsvalue for general cultivation isdoubtful:fruits areverybig,
but soft and susceptable to fruit rot {Botrytis
cinerea).
Their taste is
excellent.This cultivar does have somepossibilities for homegardeners orif
picked with calyx and receptacle. Spica isanexcellent cultivar for processing,
but its fruits are too small for the fresh fruitmarket.Fruits ofMailing Orion
have an excellent taste,those ofMailing Admiral have anice appearance,
Phyllis Kinghas big fruits and Glen Isla fruits arevery firm,but unfortunately
theproduction of all these cultivars is too low.Fruits of themid-season
cultivar Jochems Roem are too soft and susceptable to fruit rot
{Botrytis
cinerea).
The percentage of second quality fruits ishigh. In fact,not one good
mid-season cultivar was found in thistrial.
Of the late ripening cultivars,Schönemann performed better thanSirius.
Table 22.Results of araspberry cultivar trial (average 1978-1983 and
production 1983).
Kg/m 2

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

1st

1983

1978-'83

2.46
2.02
2.63
1.93
1.87
1.59
1.62
2.17
1.93
1.79
1.66

1.91
1.89
2.38
1.83
1.65
1.63
1.59
1.96
1.61
1.91
1.43

(%)

Average
fruit
weight(g)

Mean
harvest
date

90
83
86
87
82
91
84
79
91
92
86

3.9
4.2
5.8
3.5
3.9
3.7
4.3
4.7
4.0
4.0
3.4

10July
10July
10July
12July
12July
14July
15July
16July
18July
21 July
24July

quai.*

* 1980-1983.
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Cultivar testwith growers
In 1981,6 cultivars were planted with growers at 10sites.Mailing Delight
and Phyllis King are considered tobe reasonable good.GlenClova performed
better thanMailing Promise.Schönemann performed well. Sirius fruitswere too
small.
First screening of autumn-bearing raspberries
Selection B6212 ofB.Roetlisberger (Switzerland)will not be tested any
further.Taste of the fruits is good,but they are smaller and not as firm as
those of ZevaHerbsternte,and their productionwas lower.
Cultivar trial of autumn-bearing raspberries (see also p.33)
Again (in the third year)Heritage and BarondeWavre gavehigh yields (1.57
and 1.28 kg/m ,respectively).Due toa severe attack ofmosaic virus,the
production of ZevaHerbsterntewas disappointing (0.65 kg/m 2 ).

Blackberry
First screening
The cvHullThornlesswas planted.Wilson's Frühe gaveno fruits in 1983;the
plants seem tobevirus infected.Fruits ofMarion aremuch like those of the
Loganberry, only smaller.
Cultivar trial
This (second)year all cultivars gave good yields (Table 23).Only Thornless
Evergreenwas again somewhat disappointing. Black Satinwas far themost
productive cultivar.
Table 23.Results of ablackberry cultivar trial (average 1982-1983 and
production 1983).
Kg/m2

1st

1983

1982-83

qual.
(%)

Bedford Giant
Himalaya
Ashton Cross
Thornless Evergreen
Dirksen Thornless
Black Satin
Thornfree

2.29
1.98
1.97
1.50
1.72
3.62
2.24

2.17
1.59
1.58
0.95
1.01
2.12
1.54

Tayberry (thorned)
Loganberry (thornless)

1.03
0.72

0.68
0.47

Fruit
rot

(%)

Average Mean
harvest
fruit
weight(g) date

86
89
80
78
87
89
88

3
3
5
4
9
5
6

4.8
3.8
3.9
4.1
5.1
6.0
6.1

7 August
10August
13August
17August
18August
20August
25August

87
89

5
4

7.8
7.1

9 July
13July

The equality inproduction, fruit size,fruit form and harvesting period of
Himalaya andAshtonCrosswas striking.However, the fruits ofAshtonCross are
much sweeter and there isaclear difference ingrowth.Although both cultivars
are thorned, thorns ofAshton Cross are smaller.Dirksen Thornless gave a
reasonable productionbut as on averageproduction of this cultivar isonly
moderate.However,of all thornless cultivars,ithas thebest tasting fruits.
Fruits of Tayberry are similar tothose ofLoganberry,however production
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was higher and the fruitswere somewhat bigger and better tasting.
Cultivar trialwith growers
In 1981,5growers planted 4 cultivars for trial.Thepruning of the thorned
cultivar Bedford Giantwas considered tobedifficult and its fruits were
sometimes difficult topick.Fruits of Black Satin are soft,and at one site
this cultivar suffered from canediseases.Fruits ofThornless Evergreen are
firm,but small.Thornfreewas satisfactory.

Gooseberry
First screening
Thirteen cultivars are compared. Of thenewer cultivars,Invicta has yellow
fruits and isresistant tomildew. Capivator isnoteworthy: ithas only afew
thorns and very late flowering.
Cultivar trial
In this second production year,Whinham's Industry,Achilles and IVT 72002
gave thehighest yields;they alsohad thebiggest fruits.Growth of IVT 72001
and Goudbal,bothwith yellow fruits,is stillmoderate and so isproduction.
Cultivar trialwith growers
This trial,with 5cultivars at 5places,was planted in 1982.Only 1trial
gave areasonable yield.Fruit colour ofGoudbal (yellow)and IVT 72002 (red)
was considered tobebest.Achilles gave thebiggest fruits.

Red aurrant
First screening
Of 10Italian selections ofPaglietta, 6blossomed early but had a severe
run-off.TheFrench cultivars Groseille Raisin Industria and Groseille Gloire
Delbard seem tobe the same asHeinemann'sRote Spätlese.Groseille Raisin is
alsomuch the samebut flowers and berries have a somewhat different appearance.
The German cultivar Mulka is late flowering and late ripening.
Selection inRondom
Againdifferences between 'healthy' and 'nothealthy' clones ofRondom were
great. 'Nothealthy' clones only produced 1.6 kg/m 2 ,whereas 'healthy' ones
produced 5.2 kg/m 2 . Furthermore,for the 'nothealthy' clones fruitswere smaller
and strings shorter.Againno leafmalformationwas found in the 'healthy'
clones.Even 3years after grafting no transmission of symptomswasvisible.
TheRondom selection fromWemeldingewas in 1983 somewhatmore productive
than the standard Rondom. The selectionblossomed 10days later and yield was
somedays later.Berries and stringswere bigger than those of standard Rondom.
Averaged over 5years,there isa similar tendency.
Preliminary cultivar trial
This trial,whichwas started in 1975,is terminated.An early ripening
cultivar toreplace Jonkheer vanTets (susceptable torain)was not found.Rolan
(IVT 69012)ripensmid-season and isvery productive,withbig berries (Table
24). On soilwithmoderate vigour thisnew cultivar is certainly agood replace-
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ment for Stanza.The new cultivar Rovada (IVT 6811)is lateripening and inmany
ways an improvement onRondom.
Table 24.Results preliminary cultivar trial red currants (averages 1976-1983
and production 1983).
Kg/m2

IVT 69005
Stjedraja
IVT 69002
Fay's Pro! ific
Minnesota 69
Red Lake
IVT 72007
Rolan (=IVT
69012)
IVT 69011
Rovada (= IVT 6811)

1983

1976-83

3.00
4.28
4.09
2.84
2.12
2.50
3.25
4.82
4.66
4.10

1.81
2.11
2.39
1.61
1.10
2.05
2.11
2.94
2.68
2.67

Berry
weight
(g)

Numberof Date
berries/ beginning
string
flowering

Harvest
date

0.6
0.7
0.7
0.7
0.7
0.7
0.7
0.8
0.7
0.9

10.0

12July
12July
15July
16July
16July
18July
18July
20July
20July
2 August

6.9
11.7

6.6
7.9
8.6
8.7
9.7
10.2
12.4

20April
12April
21 April
8 April
15April
15April
23April
23April
18April
23April

Cultivar trial
This trial,planted in 1975,is also terminated. On average,over theyears
1976-1983, therewereno great differences inproduction (Table 25).Only Rotet
wasmore productive than the other cultivars.Productivity ofRotet canbe raised
by summerpruning (early and repeated). Theberries of Rotet are firm and fairly
darkred.
Jonkheer vanTets is still the only early-ripening cultivar in the assortment.
Stanza isonly recommended onvigorous soils.Rolan is an improvement on Stanza
(see alsopreliminary cultivar trial).Rosettaberries are sourwith pale colour
and they crack easily.Fruit quality ofRondomwas alsomoderate.Rode Rebel is
an improvement when compared withRondom,but Rovada is stillbetter (see also
preliminary cultivar trial).
Table 25.Results cultivar trialred currants (averages 1976-1983 and production
1983).
Kg/m2

Jonkheer van Tets
Stanza
Rotet
Rosetta
Rondom
Rode Rebel (= B.21)

1983

1976-83

3.39
4.03
4.17
4.19
4.68
4.20

2.32
2.29
2.51
2.23
2.39
2.39

Berry
weight
(g)

Numberof Date
berries/ beginning
flowering
string

0.9
0.7
0.8
0.8
0.7
0.7

10.3
11.4
13.2
11.2
11.3

7.6

13April
20April
14April
23April
18April
20April

Trialwith lateripening cultivars
Thepurpose of this trial isto find outwhether harvest of late-ripening
cultivars canbe retarded by using aplastic tunnel for protection against wind
and rain.The tunnelwas placed on 17August.Theberrieswere ripe then,but
due to the sunny,dryweather theywere strong and could bepicked late in the
open.As an average for 5cultivars,harvesting ofberries under plastic occurred

38

Harvest
date

5 July
20July
26 July
29 July
1August
2 August

five days later.Rovada and Rondom gave thebest resultswith 14September as
aharvesting date under plastic cover.RodeRebel had tobepicked earlier.Ripe
berries ofRosetta and Heinemann'sRote Spätlese could notbekept on thebushes
for long.The fruits ofRosettahad,however,astrikingly good taste and nice
dark colour;normally fruits of Rosetta are somewhat sour and pale.
Cultivar trialwith growers
In 1981,20growers throughout theNetherlands planted a small cultivar trial.
Sofar,Rolan and Rovada are considered tobe an improvement on the assortment.
New cultivar trials
In 1983,2cultivar trialswith altogether 10cultivars were planted. Growth
was excellent.

White

currant

First screening
The assortment now consists of 14cultivars,ofwhichPrimus and Blanka,with
large strings,aremost productive.
Trialwith cultivars and clones
WitteHollander and Hollandse Witte are clearly identical.Wittevan Bar leDuc,
WittevanMossel and WitteParel also seem tobe to a large extent identical.

Black,

currant

First screening
Of 13cultivars planted in spring 1982,Stachanovka Altajawas grubbed because
ofvirus symptoms.Wusil attracted attention for itsbig fruits (1.4 g ) . Fruits
of Jostahave asize and tastebetween those of gooseberries and black currants.
Cultivar trial
First yieldswere obtained from the trialwith14cultivars,planted in spring
1982.Baldwin,Tsema,Westra,BlackDown and Green's Black gave aproduction of
over 0.5kg/m2.BlackReward,Silgo,Phoenix and BenLomond alsowere productive,
gavebig fruits and,with the exception of BenLomond,gave big trusses.Fruitsize
of Baldwinwas only half of that of theother cultivarsmentioned here.
Tsema,Meitgo and Silgowerevery susceptable toAmericanGooseberry Mildew

(Sphearotheca

mors-uvae).

Cultivars for amechanical harvest
The suitability of several cultivars formechanical harvestwas tested in
1983.Resultswith Phoenixwerevery good. BlackReward,Tenah,Tsema,IVT
69002,BenNevis and BenLomond also gave good results.Reasonable results were
obtained with IVT 69010,BenMore andMeitgo.Westra could notbe picked well
bymachine: losseswerebig.
Cultivar trialwith growers
Tenah,Phoenix and BlackReward, all cultivars withbig fruits,were judged
asgood forhand picking andmarketing for fresh consumption (in500g punnets).
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SOIL FERTILITY SECTION

P.Delver and J. Oele

Soil management
P. Delver

Soil management, potassium fertilization

and trickle

irrigation

An experiment was started in 1976with Cox's Orange Pippin and Rode Boskoop
apple trees onrootstockM.9 planted in 1975.Until 1983,four combinations of
weed control andmodes ofmowing were used:herbicides (C)or rotary tillage
(M)under the trees andmulchingmown grass either on the tree strips (C)or on
the grass alleys (M).Each of the soilmanagement treatments,CC,CM,MC orMM
was sub-divided into 8combinations of trickle irrigation in three different
periodswith orwithout annualdressings of 300kgK2O per ha as potassium
sulphate.
Due todifferences in shelter brought about by alderhedges surrounding the
experimental field,and probably due toa leveling influence of trickle
irrigation, the soil treatments showed only small non-significant differences
inyield: in 1983CC,CM,MC andMM yielded 28.9,31.6,33.1 and 27.7kg per
tree forRode Boskoop,and 21.1,23.3,23.6 and 22.7kg per tree for Cox's
Orange Pippin,respectively.
Inearly 1983,thedifferences in soil treatmentwere discontinued and
potassium fertilizationwas terminated. For areview of earlier results see
Annual Report 1982,p.37.

Influenceofnitrogen fertilizationonyieldandqualityoffruit crops
P. Delver

Mineral nitrogen in the herbicide strip as a basis for fertilizer

recommendations

The quantity of soluble (mineral)nitrogen in the 0-80 cm root zone in
February-March as abasis fornitrogen fertilization recommendations,isa
method increasingly and successfully being used for a few agricultural crops such
ascereals,potatoes and sugarbeets.Theusefulness of this 'N-mineral'method
for orchardswas tested in 1978-1980 in some43GoldenDelicious plantings in
different parts of theNetherlands,onvarious soils.
Nitrate plus ammonium nitrogen in theherbicide strips toadepth of 80-100
cmwasdetermined and expressed askgN per ha ofherbicide-treated area.The
soil layerswere sampled lateFebruary-early March,again inMay-June and in
October.Nitrogen percentages in the leaves,sampled in the first twoweeks of
August were used as ameasure for thenitrogen condition of the tree.In about
half of the selected orchards,growers omitted nitrogen fertilization for one
Ann. Rep.Res.StnWilhelminadorp 1983: 40-46.
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ormore years.Inaddition to 'N-mineral'determinations and leaf analysis,
other data on soil profile,soil fertility conditions and orchard factors were
recorded.A reportwill be issued in 1984.Somemain conclusionswere:
1.Innon-fertilized orchards N-min in lateFebruary showed a positive
correlationwith average total-N percentage in the0-80 cm layer.Also,the
increase inN-min fromFebruary tillMay-June,beingvery variable between 0
and 100kgN per ha,showed this correlation except for the rainy spring of
1979.
2.N-min (0-60cm) inFebruary supplemented by some older data on N-mineral
determinations to adepth of 60cm,carried out in 1973-1979 on arable land
near Wilhelminadorp, showed asignificant negative correlationwith rainfall
preceding soil sampling fromAugust 1st:per 100mmmore precipitation,N-min
innon-fertilized orchards dropped by 12kgN perha.
N-min inFebruary was also significantly correlated with soil temperature in
December-February (reference-observations for 15cmdepth at theRoyal
Netherlands Meteorological Institute atde Bilt). Below temperatures of approx
2°C, nitrogenmineralization almost came toa standstill.Above that
temperature,N-min (0-60cm) increased by 5kgN per 1°Chigher soil
temperature.
3.Orchards ondifferent soil types (sand,river clay, loess and young marine
clay)showed systematic differences inN contents in the leaves at comparable
good level of cropping andvalues ofN-min.Thedifferencesmore or less
concurred withnatural differences ingrowthvigour,orchards onyoung marine
soils and loesswith excellent aeration andmoisture contents beingknown for
vigorous growth; theyhave 0.15-0.25% lower leaf-N percentages than orchards
onriver clay and particularly sand,where growth in the summer is less
vigorous..
4. Only onyoungmarine clay and loess soilsdid leaf-N percentages show some
relationwithN-min inFebruary-March: under approx 50kgN per ha, contents
dropped below 2.3%N,which is considered critical foryield losses due to
nitrogen deficiency.
5. Somewhat better relationships existed withN-min inMay-June,buthere again
only onmarine clay and loess soils could acriticalvalue ofN-min (90kg
N per ha)be indicated belowwhich nitrogen contents in the leaves become
unsatisfactory.

Factors affecting therelationship between potassium insoil andcrop
P. Delver

Soil management, potassium fertilization

and trickle

irrigation

In the soilmanagement experimentwith apple cultivars Cox's Orange Pippin
and Rode Boskoop (alreadymentioned above), annual dressings of 300kgK2O per
ha on part of the sub-plots had acumulative effect on the increase of K
contents in the leaves only during approximately four years after the first
dressing (totalling 1200kgK 2 0per ha).In later years,until 1982,the
difference inK contents betweennon-fertilized and fertilized plots (about
0.35% K)did not further increase.Trickle irrigation alsohad apositive effect
onK contents in the leaf (about 0.15% K ) .In 1983,fertilizationwas
discontinued to study after-effects of potassium fertilization.The soil isa
marine soil loamwith approximately 20%clay content.
In 1982,potassium fertilizationresulted inan average of 10.0%and 8.3%
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higher yields forCox'sOrangePippin and Rode Boskoop,respectively. In 1983,
however,possibly as aconsequence of a light reduction inyield due tobiennial
bearing,no significant fertilizer effectswere observed.

Overhead sprinkling

and trickle

irrigation

experiment

on river

elay

In 1980,three apple cultivars,Karmijn de Sonnaville,Cox'sOrange Pippin
and GoldenDeliciouswere planted in the experimental garden at Geldermalsen.
Since 1982,differentmodes ofwatering arebeing compared: sprinkling with
either 15or 30mm per time,and trickle irrigationwith onedripper per tree
or oneper two trees.Leaf analysis onGoldenDelicious in 1982 showed
significant positive effects of overhead sprinkling onK contents (0.12%K on
average).Due to inefficientwatering with drippers centered between two trees
(plant distance 350x150 cm, single rows), trickle irrigation had only a small
positive effect (one dripper per tree)or no effect on leaf-Kat all (one
dripper per two trees).

Bitter pitinapple
P.Delver and J. Oele

Storage experiments

(P.Delver)

Cox'sOrange Pippin apples of the 1982crop in the soilmanagement experiment
(mentioned above)were stored from 15September to 18January.Only fruits from
well cropping treeswere stored (20-30kg per tree; 1800 trees per ha).Although
the lot showed onlyminor losses ofbitter pit plusbreakdown (3%), slight
differences suggested some treatment effects.For non-fertilized and potassium-fertilized plots: 1.9% and 3.1%bitter pit plusbreakdown,respectively;non-irrigated and trickle-irrigated plots had 1.2%and 3.7% loss, respectively.
Rode Boskoop apples picked fromwell cropping trees (35-50kg per tree)
after storage from 10October till 28January showed 6% bitter pitplusbreakdown on average.Here again, treatment effectswere calculated: non-fertilized
and potassium-fertilized plots showed 4.9% and 6.1% loss,respectively;non-irrigated and irrigated plots showed 4.3% and 6.6% bitter pitplus breakdown,
respectively. With this cultivar,herbicide treatment under the trees resulted
in7.1%bitter pit plus breakdown.Mechanical weed control by rotary tillage
gave slightly lessbitter pitplusbreakdown:5.7%.
In theguard rows of theabove experiment,differentmodes of trickle
irrigation arebeing compared.This so-called 'Agrimed' experiment ispartof
a cooperative EEC programme to improve the efficiency ofwatering by trickle
systems.The experiment comprises four apple cultivars. Storage experiments with
the 1982crop showed someharmful effects ofwatering onkeepability. Cox's
OrangePippin apples stored from 2September to 11 January showed 2.2%and 3.4%
bitter pitplus breakdown fornon-irrigated and trickle-irrigated plots,
respectively. For Jonathan stored from 5October to30November, these figures
were 7.3%and 16.0%,respectively. WithKarmijnde Sonnaville apples after
storage from 23 September till 16December,4.0% and 8.2%bitter pitplusbreakdownwas observed innon-irrigated and irrigated plots,respectively. Themode
of irrigation,with j, 1or 2drippers per tree and different positions of the
drippers seemed tohave little effect onkeepability of the fruits.Watering
did not increase external bitter pit inJames Grievewhen stored during two
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weeks inAugust,although the average losswasvery substantial, i.e.31%.
In another guard row of the above experiment,a comparisonwasmade of the
effect of two soluble commercial fertilizers 18-18-18 and 25-25-0,added to the
tricklewater on thebasis of equal quantities of nitrogen and phosphorus.
Although in the initialyear of theexperiment, 1982,differences in keepability
of the four apple cultivarswere irregular,omission of potassium by applying
25-25-0 instead of 18-18-18 seemed toreduce bitter pit inJames Grieve and spot
and bitter pit inJonathan.
With these cultivars,broadcast fertilization of 18-18-18 inFebruary
compared with non-fertilization, combined withnon-enriched tricklewater
slightly increased bitter pit and spot and bitter pit,respectively.

Fruit analysis

(J.Oele)

Fiftyfruit samples from a storage trial at the Sprenger Institute,Wageningen,
with Schonevan Boskoop were analyzed after storage.The average calcium content
proved tobe 0.9 mg Ca/100gof fruit,higher thanwas predicted by the analysis
of fruit samples thatwere picked at the end ofAugust.
In 1983,an investigation hasbeen started into thepossibilities of
prediction the storability of apples early in the season.
In the first tendays of July fruit sampleswere sampled on 24 experimental
plots (12with Cox's OrangePippin and 12with Schonevan Boskoop) throughout
theNetherlands and analyzed formineral composition.
It is the intention torepeat thisearly fruit analysis for someyears on the
same plots.Themeanmineral contents in theperiod 5-8 July 1983were:
gmean
fruit
weight
Cox's Orange Pippin
Schonevan Boskoop

26.2
49.5

mg/100g
~

127
107

~

15.6
15.6

~

169
163

Mg
10.6
9.0

Ca
12.7
13.1

In the course of 1983,fruit sampleswere again periodically picked on several
plotswith different cultivars todetermine the seasonal changes inmineral
contents of thedeveloping fruits.Anumber of sampleswas again sampled to
investigate theeffect of calcium sprays and the correlation between mineral
composition and storability of somenew cultivars.All these sampleswill be
analyzed in the season 1983-1984.

Trickle irrigation
P. Delver

With 73,112and 94mm of rain inthemonthsMarch-May,respectively and35,
29 and 55mm in themonths June-August,respectively, 1983canbe typified asa
yearwith an extremelywet spring and arather dry summer.Moreover,34days
withmaximum temperatures exceeding 25°C inJune-Augustmade the summer warmer
thanusual.The excess of rain in the springmay have affected root systems,
particularly on soilwhere aeration and structure arenot optimal.For instance,
in the trickle irrigation experiment atWilhelminadorp,on asilt loam soil
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sensitive to slaking, local appearance of irondeficiencies and necrotic leaf
spots inCox's Orange Pippin inJune isprobably due to temporary root asphyxia
followed bywarmweather.This phenomenonwas significantly negatively correlated
with cropping, treeswithmoderate fruitnumbers and big leavesbeing more
affected thanwell-bearing trees.The exceptional conditions in 1983may have
influenced results of some trickle irrigation experiments.

Soil management, potassium fertilization

and trickle

irrigation

In this experimentwith drippers centred between the trees -oneper treetrickle irrigation operated by tensiometer indications is applied inone ormore
periods:Period I (1May - 15June), Period II (15June - 1August) and Period
III (1August - 15September).Watering in 1983began only on 9June;and average
daily quantities per tree (1800 trees per ha)were 1.3, 12.0and 12.0 1,in
Periods I-III,respectively. Treatments with irrigation in all three periods
received a total of 1139 1per treeor 205mm.
The effect ofwatering upon fruit growthwas closely followed by frequent
diameter measurements of labeled Cox'sOrangePippin fruitsboth on irrigated
and non-irrigated plots.Themeasurements were repeated every 2-5 days. The
maximum effect of 121tricklewater per tree,inperiodswith maximum
temperatures of about 30°C,was a25%extra increase of 'apparent fruitvolume'
(derived from fruit diameter increase over short periods). However,duemainly
to trickling inPeriods II and III,the overall effect of extrawater was 6%
and 9% higher yield only forRode Boskoop and Cox's Orange Pippin apples,
respectively. Inview of theweather conditions this effectwas rather small,
but thishas tobe attributed to themoderate crop and agood shoot production
particularly inBoskoop.Aswas experienced in several earlier trials,trees
becomemoredrought-susceptible and fruit growth responds better to irrigation
theheavier the trees crop.

International

cooperation on trickle

irrigation

research.

In the so-called 'Agrimed' experiment, the efficiency of trickle systems is
investigated. Different numbers of drippers (0.5,1or 2per tree)aswell as
positions (between trees at 80or 40 cmfrom the stem)are compared. The
experiment was started in 1981 inguard rows of the experiment described above,
with four apple cultivars (forparticulars about the international cooperation
on this subject seeAnnual Report 1981,p. 49.As in the above experiment,
trees received atotal of 1139 1.A tentative calculation of yields and fruit
weight data showed small effects ofdrippingvarying from 3% to 7%depending on
variety andmode of irrigation.With equal amounts ofwater (approximately 121
per treeper day,on average) twodrippers onboth sides of the tree at 40cm
distance gave thebest result,mainly throughbetter fruit growth.Watering with
onedripper per two trees (at 80cm from the stem,on one side of the tree only)
had almostno effect.Aswasmentioned in the foregoing,part of the fruits were
stored to study theeffect ofwatering onkeepability.

Efficiency of trickle irrigation with young trees

In guard rows of the international planting systems trial at Wilhelminadorp,

a new experiment vitl differential positions of tie drippers was started, Gloster

weeks inAugust,although the average losswasvery substantial,i.e.31%.
In another guard row of the above experiment,acomparisonwasmade of the
effect of two soluble commercial fertilizers 18-18-18and 25-25-0,added to the
tricklewater on thebasis of equal quantities of nitrogen and phosphorus.
Although in the initial year of the experiment, 1982,differences inkeepability
of the four apple cultivars were irregular,omission of potassium by applying
25-25-0 instead of 18-18-18 seemed toreduce bitter pit inJames Grieve and spot
and bitter pit inJonathan.
With these cultivars,broadcast fertilization of 18-18-18 inFebruary
compared with non-fertilization,combined with non-enriched trickle water
slightly increased bitter pit and spot and bitter pit,respectively.

Fruit analysis

(J.Oele)

Fiftyfruit samples from a storage trial at the Sprenger Institute,Wageningen,
with Schonevan Boskoop were analyzed after storage.The average calcium content
proved tobe 0.9 mg Ca/100gof fruit,higher thanwas predicted by the analysis
of fruit samples thatwere picked at the end ofAugust.
In 1983,an investigation hasbeen started into thepossibilities of
prediction the storability of apples early in the season.
In the first tendays of July fruit sampleswere sampled on 24 experimental
plots (12with Cox's Orange Pippin and 12with Schonevan Boskoop) throughout
theNetherlands and analyzed formineral composition.
It is the intention torepeat this early fruit analysis for someyears on the
same plots.Themeanmineral contents in theperiod 5-8 July 1983were:
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In the course of 1983,fruit sampleswere againperiodically picked on several
plotswith different cultivars todetermine the seasonal changes inmineral
contents of thedeveloping fruits.A number of sampleswas again sampled to
investigate the effect of calcium sprays and the correlation between mineral
composition and storability of somenew cultivars.All these sampleswill be
analyzed in the season 1983-1984.

Trickle irrigation
P. Delver

With 73, 112and 94mm of rain in themonths March-May, respectively and35,
29 and 55mm in themonths June-August,respectively, 1983 canbe typified asa
yearwith anextremelywet spring and arather dry summer.Moreover, 34days
withmaximum temperatures exceeding 25°C inJune-August made the summer warmer
thanusual.The excess of rain in the springmay have affected root systems,
particularly on soilwhere aeration and structure arenot optimal.For instance,
in the trickle irrigation experiment atWilhelminadorp,on a silt loam soil
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sensitive to slaking, local appearance of irondeficiencies and necrotic leaf
spots inCox's Orange Pippin inJune isprobably due to temporary root asphyxia
followed bywarmweather.This phenomenonwas significantly negatively correlated
with cropping, treeswithmoderate fruitnumbers and big leavesbeing more
affected thanwell-bearing trees.The exceptional conditions in 1983may have
influenced results of some trickle irrigation experiments.

Soil management, potassium fertilization

and trickle

irrigation

In this experimentwith drippers centred between the trees -oneper treetrickle irrigation operated by tensiometer indications is applied inone ormore
periods:Period I (1May - 15June), Period II (15June - 1August) and Period
III (1August - 15September).Watering in 1983began only on 9June;and average
daily quantities per tree (1800 trees per ha)were 1.3, 12.0and 12.0 1,in
Periods I-III,respectively. Treatments with irrigation in all three periods
received a total of 1139 1per tree or 205mm.
The effect ofwatering upon fruit growthwas closely followed by frequent
diameter measurements of labeled Cox'sOrangePippin fruitsboth on irrigated
and non-irrigated plots.Themeasurements were repeated every 2-5 days. The
maximum effect of 121tricklewater per tree,inperiodswith maximum
temperatures of about 30°C,was a25%extra increase of 'apparent fruitvolume'
(derived from fruit diameter increase over short periods). However,due mainly
to trickling inPeriods II and III,the overall effect of extrawater was 6%
and 9% higher yield only forRode Boskoop and Cox's Orange Pippin apples,
respectively. Inview of theweather conditions this effectwas rather small,
but thishas tobe attributed to themoderate crop and agood shoot production
particularly inBoskoop.Aswas experienced in several earlier trials,trees
becomemoredrought-susceptible and fruit growth responds better to irrigation
theheavier the treescrop.

International

cooperation on trickle

irrigation

research

In the so-called 'Agrimed' experiment,the efficiency of trickle systems is
investigated. Different numbers of drippers (0.5,1or 2per tree)aswell as
positions (between trees at 80or 40 cm from the stem)are compared.The
experiment was started in 1981 inguard rows of theexperiment described above,
with four apple cultivars (for particulars about the international cooperation
on this subject seeAnnual Report 1981,p.49.As in the above experiment,
trees received a total of 1139 1.A tentative calculation ofyields and fruit
weight data showed small effects ofdrippingvarying from 3% to 7%depending on
variety andmode of irrigation.With equal amounts ofwater (approximately 121
per treeper day,on average) twodrippers onboth sides of the tree at 40cm
distance gave thebest result,mainly throughbetter fruit growth.Watering with
onedripper per two trees (at80 cm from the stem,on one side of the tree only)
had almost no effect.Aswasmentioned in the foregoing,part of the fruitswere
stored to study theeffect ofwatering onkeepability.

Efficiency

of trickle

irrigation

with young trees

In guard rows of the international planting systems trial at Wilhelminadorp,
anew experimentwith differential positions of thedrippers was started. Gloster
69 onM.9 apple treeswere planted inFebruary 1981.The effect of equal daily
quantities of 4 1water per tree from 16June 1984on shoot growthdiminished in
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the following order of treatment: twodrippers of 21/honboth sides at 30cm
from the stem,one of 4 1/h at 20cmand one of 4 1/h centred between trees
(treedistance in therow 1.25-1.50m ) .
Inguard rows of a similar international planting systems trial inthe
experiment garden atNumansdorp, another trickle experiment was started in 1983.
The apple trees Elstar onM.9were planted inDecember 1982.Twowater
quantitieswere compared: 4 1or 8 1daily,both applied in twomanners:with
one 4 1/h trickier per tree orwith 2x2 1/h tricklers.Elstar is a cultivar
sensitive to sustained shoot growth: all irrigated trees showed green leaves on
the tops of thebare shoots,even inDecember. Shoot lengthmeasurements showed
an average approxim 100%increase in irrigated over non-irrigated trees,but
therewereno significant differences between thewater treatments.In the
guard rows two types of treeswere planted:branched and non-branched. An
analysis of shoot production showed an interesting difference inresponse to
irrigation: irrigated branched trees produced 19shoots per tree compared with
14shootswithout watering, inaddition toamoderate increase in average shoot
lengthby 25cm and 35 cm,respectively.Non-branched trees did not respond
with higher numbers (10and 10per tree)buthere shoot lengthwas considerably
higher 49 and 25cmper shoot for irrigated and non-irrigated trees,
respectively.

Fertilisers

added to trickle water (liquid feeding,

'fertigation')

The 1982experimentwith 18-18-18 and 25-25-0,added to tricklewater ina
guard rowof the soilmanagement-trickle irrigation experiment,was continued.
Fertilization through tricklewater is compared withnon-enriched water,without
orwith normal fertilizationbroadcast inFebruary (18-18-18).Although excessive
rain inMarch-May should have promoted effectivity of broadcast fertilizer,the
effect on sustained shoot growthwasmore pronounced with comparable quantities
of nitrogen in 18-18-18 and 25-25-0 added to tricklewater in constant
concentrations.The experiment comprises four apple cultivars onM.9 planted in
1976:Cox's OrangePippin,Karmijnde Sonnaville,Jonathan and JamesGrieve.
A new experiment on 'fertigation'was started inguard rows of the international planting systems trial atWilhelminadorp.
The trees GoldenDelicious onM.9were planted in 1981.Trickling started on
9 June 1983with constant daily quantities of 4 1per treeuntil 24August.
Non-irrigated control trees are compared with trees irrigated by a 4 1/h dripper
or 2x2 1/h drippers per tree,eitherwithuntreated water orwith 18-18-18 added
to thewater in constant concentrations (rise ofEC about 0.4 mmhos/cm). A total
of 103mm ofwater was given and,by fertigation, 77kgN,P2O5 and K2O per ha
was added.
Estimates of sustained shoot growth and leaf colour,and leaf nitrogen
contents determined inAugust showed a significant positive effect of
fertilizationby irrigation.Leaf colour and potassium contents in the leaves
also suggested that the effect of fertilizer in tricklewater canbe improved
bydistributing thewater over two instead of onespot.

Overhead sprinkling and trickle

irrigation

on river clay

In theexperimental garden onheavy river clay,atGeldermalsen,three apple
cultivarswereplanted in 1980inanexperiment onwatering.From 1981 onwards,
non-irrigated control trees are compared with srpinkling,eitherwith 15or 30
mm ofwater per time according totensiometer indications.Also, trickle
irrigation isbeing applied,with onedripper per one or two trees.Drippers
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are centered between trees.Shortly before picking, fruit diameter measurements
weremade and cropping level per treewas evaluated inmarkings.As in 1982,
cropping had apronounced influence on the effect of irrigation.For instance,
Cox's Orange Pippin fruits on trees carrying aheavy crop responded to
irrigationwith an average of 36%increase inapparent fruitvolume,whereas
withmoderately-bearing trees this effectwas only 13%.The effect of one
dripper per two treeswas lessmarked thanwith one per tree,although equal
quantities of tricklewater per treewere given.Fruit numbers per tree of both
Cox's Orange Pippin andKarmijn de Sonnavillewere reduced by themore vigorous
growth thatresulted from overhead sprinkling.
The trial inthe experimental garden of the Institute forMechanisation,
Labour and Buildings (IMAG)atWageningenwas continued. The trees,Lombarts
Calville apples onM.9,werevery densely planted in 1981 at 2.2x1.1m spacings
(4000 trees per ha).(For particulars seeAnnual Report 1982,p. 44).The
objective of this irrigation experiment is toinvestigate theeffectivenessof
equal quantities ofwater applied by overhead sprinkling orby trickle
irrigation inone ormoreyears 1982-1984.Ingeneral the effect of overhead
sprinkling on shoot productionwas outdoneby trickle irrigation.Thiswas
confirmed bymeasurements of shoot production in 1983.Drippers (oneper tree,
4000 trees per ha)areplaced adjacent tothe stem.Production of fruits of the
still young treeswas 10%better with trickle-irrigated trees thanwithnon-irrigated control trees.With sprinkling,yields lagged somewhat behind those
of trickle-irrigated trees.

Fertilizer recommendation basedonleaf analysis
P.Delver

Themanuscript of an introductory report on the interpretation of leaf
analysis for apple and pearwas completed. The report outlines a system of
corrections of the original analytical data to assess thenutrient status of
the tree taking into account the influence of disturbing factors onmineral
composition such as time of sampling,fruiting, temporary influence ofprecipitation,and cultivar or rootstock influences.The report is tobe followed by
supplementary reports ondetails of the corrections.Theultimate goal is to
enable an accurate evaluation of theaverage nutritional condition of the
orchard and touse this for fertilizer recommendations (see alsoAnnual Report
1982, p.44).
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PHYSIOLOGY SECTION

J. Tromp

Investigations into factors underlyingtherelationship betweenthevegetative
and generative developmentoffruit trees
Growth

regulators

The pot trialwith two-year-old Cox's Orange Pippin trees started in 1982to
study the effect of thegibberellins GA 3 , GA^,GA7 and GA^+7 (ratioGAi^GAy
about 1:1) alone or incombinationwith the growth retardant PP333 ongrowth and
flower-bud formationwas terminated after flowering in 1983.The treatments were
given either at fullbloom or 4weeks thereafter.The gibberellin and PP333
concentrations were 500and 1000ppm,respectively. Countings confirmed the
findings of earlier experiments (AnnualReport 1981,p.51),i.e. GA 7 and GA4+7
reduced floweringmarkedlywhen comparedwith GA3 and GA4, themore sowhen
applied at fullbloom.Addition ofPP333 did not have any clear effect on
flowering although PP333 did reduce shoot growth.
In a second pot trialdone in 1982,one-year-old trees of Cox's Orange Pippin
were sprayed either 'early' (afewweeks after fullbloom)or 'late' (shortly
after growthhad ceased)with GA3 orGA^+7 (500ppm),alone or in combination
with PP333 (1000ppm).In this experiment thevarious treatment did not affect
shoot growth.Flowering countings showed that GA3, and especially GA4+7,had
inhibited flowering; therewas no additional effect of PP333.Contrary to
expectations,irrespective of time of application,PP333 given alonedid not
influence flower-bud formation orhad aslightly negative effect.The experiment
will be continued for another year.To study any after-effect of the 1982treatments, thevarious sprayswerenot applied in 1983.

Pre-harvest physiologyoffruitsinrelationtofruit quality
Effect

of temperature

in the -period preceding

bloom on apple-tree

behaviour

Based on the idea that the temperature in theperiod preceding bloomwould
greatly affect yield,three-year-old trees of Cox's OrangePippinwere exposed
to4different temperature regimes during thatperiod (under otherwise constant
conditions). Starting at therest stage,the temperaturewas gradually increased
to 19°C;however,therate of increasevaried greatly.Day/night temperature
duringbloom and therest of the seasonwas always 19°/14°C.Pollinationwas
donebyhand, theintensity being the same inall treatments.Fruit set,fruit
growth andmineral composition of the fruitswere estimated. The analytical data
arenot available yet.Fruit set increased with the rate ofbud development
preceding bloom.For example,fruit-set percentage after June drop (calculated
with regard to thenumber of flowers present)was 15.5 for themost rapid bud
development (timebetween start of experiment and fullbloom 26days) against
Ann. Rep.Res.StnWilhelminadorp 1983:47-48.
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the gallsbefore planting in the spring of 1982 is tested. So far,the growth
of trees (measured as stemdiameter) in 1982did notdiffer significantly,but
thehealthy (non-galled) trees produced most apples in 1983,whereas the trees
fromwhich the gallswere removed produced less.

Pear
In afield trial,control of sootymould inhoney dew produced by pear psylla
was achieved to some extend by applying sprays of 0.08% Baycor,0.06% Delan
Spuitpoeder,0.15%Driehoekvloeibare groene zeep,0.2%Thiasol 80,0.12%Luxan
Captan 83%spuitpoeder,0.15% Luxan Zineb spuitpoeder plus 0.15% LuxanManeb80%
spuitpoeder,0.25% PallinalM, or0.1%TopsinM.The sprayswere applied in
August and September of 1983 at an intervalof 2weeks.Theresultsbetween the
treatments did not differ significantly.The effect of the sprayswas minimal
onalready polluted leaves inside the tree canopy.

Plum
Contrary toreports fromLongAshton Research Station (Report for 1979,pp.
190-198, 1980)no favourable effect on thehealth of silver-leaf-diseased plum
trees of thevarieties ReineVictoria and Opalby peatmoss pellets containing
the fungus TvLchodevma viride wasmeasured. The treatment consisted of drilling
4 holes 5cmdeep in the stem of adiseased tree,afterwhich theholeswere
filled with the pellets and sealed offwithvaseline.A group of treeswas
treated inJanuary 1982,a second group inMarch 1982,and a third groupwas
left untreated. The results (inpercentages) are listed below.

Treatment

Health status in summer 1983
improved

January 1982
March 1982
Untreated

36
41
49

not changed
21
32
11

deteriorated
42
26
40

Determinationoftheeconomic injury threshold for applemildew
H.A.Th,vander Scheer

The effect of powderymildew,caused by Podosphaera
leueotrieha,
on fruit
production and average fruitweightwas investigated. In 1983 the incidence
(expressed as ameanpercentage of diseased leaves on long shoots)on individual
treesvaried from 1-39% onCox'sOrangePippin,from 1-47% onGolden Delicious
and from 1-65% onKarmijnde Sonnaville.As in the 2preceding years,the
disease incidence did not affect fruit production and average fruitweight.
The linear correlation between secondarymildew (S)-expressed as percentage
diseased leaves on long shoots- and primarymildew in thenext year (P)expressed asnumber of emerging,diseased buds per tree- is listed below.
Primarymildew onGoldenDelicious wasnegligible,therefore no regression
analyses ondata of GoldenDeliciouswere carried out.
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Parameters
51981,P1982
51982,P1983

Variety
Cox's O.P.
Karmijnde S.
Cox's O.P.
Karmijn de S.

Regression
P=0.900S-1.354
P= 1.060S-2.828
P= 1.491S-4.047
P= 1.825S-7.504

Correl.coeff.
0.75
0.93
0.85
0.95

Results obtained inpreceding years point to thepossibility of diminishing
thenumber of sprays for control of scab andmildew on apple.This isbeing
tested on aplot of 0.5-1 ha on eachof 4holdings in the southwest of the
Netherlands.The omittance inJuly of sprays for the control ofboth diseases
resulted inan increase of scabbed leaves inonly 1plot.In that particular
plot,5% of the long shoots of GoldenDelicious had scabbed leaves at picking
time, thepercentage of scabbed fruitsbeing less than 1.No significant
increase ofmildewed leaveswas recorded.

Bark infectionofappleandpear
H.A.Th,vander Scheer

InApril 1983,types of tar petroleum oil aswell asOborexKB 8%were
smeared on 5cankered prunings per chemical and tested for suppression of
sporulation of Nectria
galligena.
Fivemonths later 2cankers treated with
Vruchtboomcarbolineum Asepta and 2treated with OborexKB 8%were sporulating
again.The sameholds for 4cankers treated with industrial tar petroleum oil,
and all 5cankers treated with black tar oil.The cankers treated with brown
tar oilwere not sporulating at thatmoment.
InApril 1983, the same chemicalswere alsopainted on thepruning wound and
thebark of shoots on a stoolbed of applerootstockM.2.OborexKB 8%was the
most phytotoxicproduct,causing cracks in thebark,abrowndiscolouration of
thewood and no emergence of thebuds on thepainted part of the shoots.Vruchtboomcarbolineum Aseptawas the least phytotoxicproduct.
In the autumn of 1980,a trialwas started onCox's Orange Pippin to check
theeffect of sprayswith TopsinM inautumn andwinter in combinationwith the
painting of the cankerswith copper naphtenate oncanker incidence,fruit
production,and occurrence of fruit rot caused by Nectria
galligena.
Differences
innumber ofnewly formed cankers between the treatments werenot significant.
On average the increase came toapproximately 7per tree in 1983.In 1981 and
1982 this increase numbered 5and 3newly formed cankers per tree,respectively.
The totalnumber of sporulating (old and newly formed) cankers per treewas
significantly less in thoseplots onwhich each year the cankerswere cut out
and painted with TopsinM pasta.The treatments did not significantly influence
the fruit production,but fruit rotting due to Nectria
galligena
during cold
storage of thefruits in 1982/1983 occurred to alesser extend with an increased
number of sprayswith 0.2%TopsinM applied in thepreceding autumn andwinter.
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Biologyandcontrol ofsecondary (oroccasionally appearing)pestsonfruit crops
D.J. de Jong,H. Beeke and H.A.Th,van der Scheer

Pear

psyllid

Inpractice,control of Psylla pyvi onpear is a laborious process from the
beginning of June onwards.In the firstweek ofJune only adultswere seen,then
thepopulation increased greatly and all stages could be found on thetrees.
Sprayswith synthetic pyrethroidswere often not effective at that time.Ina
field trial onpear trees of the cultivarDoyenné du Comice,the application in
July of 2sprayingswith 3 litreAsepta Tetranix in 1500 litrewater per ha gave
slightly better control of Psylla pyri then 2sprayingswith 0.6 kg Cymbush
spuitkorrel in 1500 litrewater perha.The effect of sprayingswith amitrazwas
alsomoderate in this field trial.Contrary to the results obtained in 1982,
sprayingswithRO 13-5223did not control thispest.
The effect of insecticides on eggs and adults of Psylla pyri was further
tested on asmall scale.In thebeginning ofOctober,shoots onpear trees of
thecultivarDoyenneduComicewere sprayed and then enveloped with gauze cages
ineach ofwhich about 50adultswere placed.Four days later about 2/3 of the
number of adultswere alive onunsprayed shoots.Taking into account the rather
highnaturalmortality, thekilling effectwithin 4daysby sprayingwith
0.015% Ambush spuitpoeder,0.15% Gusadeen,0.06% Apollo,orwith 0.1% Lannate
came to52%,32%,30%and 11%respectively.
The effect oneggswas tested by spraying an insecticide 10days after
egg-laying on enveloped shoots.Three such trialswere done in the period
September-October. The chemicals did affect hatching, aswell as the development
of the larvae from thehatched eggs.The results,whichwere always recorded 2
weeks after the spray application,are listed below.The excellent effect of
a spraywith 0.015%Ambush spuitpoeder on eggs ismarked,whereas theeffect on
adults isonlymoderate. Sprayingwith amitraz isvery effective on eggs.

Treatment

%dead eggs

%deadlarvae

%l i v i n g larvae
%1

0.2%Asepta Tetranyx
0.015%Ambush spuitpoeder
0.15% Gusadeen
0.1% Cropotex
0.1%Dimilin spuitpoeder25%
0.06% Apollo
0.1% Lannate
Unsprayed

63
78
58
27
34
31
17
18

34
16
12
23
15
10
17
3

3
6
30
50
51
59
66
79

Spray

techniques

A good cover of the shoots and leaves of a treewith chemicals is essential
for effective control of inparticular,red spidermite (especially inmore-row
planting-systems) and pear psyllid.Using present-day sprayers notmuch of the
spray reaches theright place.Thereforewithin the framework of theWorking
group 'Improvement of spraying techniques infruit growing', among other things
research isbeing carried out into the effect of spraying with different types
of nozzles on control of red spidermite and leaf roller on apple.The effect
of 2 types ofnozzles,both ofwhichdispense less liquid spray (containing only
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25% of theusual amount of the spray chemical)per timeunit per hawas compared
with that of standard nozzles,which dispense 150 litre liquid spray (containing
theusual amount of the spray chemical per timeunit per ha.Although 1of the
2 different types ofnozzles gave a significantlybetter coverwith spray of the
trees than the standard nozzles,the control ofboth pestswas less than good,
due toan insufficient dosage of the spray chemical.

Supervised pest-control inorchards
D.J. deJong,W.Remijnse,H.A.Th,van der Scheer

Research to improve schemes of supervised pest-control was ended in 1983.
Insect pests thenposed areal problem in the trial fields.Despite theusual
sprayings with synthetic pyrethroids for control of leaf rollers,toomany
damaged fruitswere seen in some of theplots.Even an extra spraying at the
beginning ofMay in 3of the4plotswith 'early' supervised pest-control
programmes (ESPC programmes), inwhich already early in theyear 1ormore
larvaewere found,did notkeep thedamagewithin acceptable bounds.Presumably
Adoxophyes
ovana larvae of the second generation arepartly responsible for the
damage. In 1case the synthetic pyrethroid controlled the second generation
larvae insufficiently.Looking back on it,2sprayingswould have been
necessary, as in thepast organicphosphoesters were sprayed twice for control
of the first generation larvae.
Common green capsid bugwas present on allplots,in someplots presumably
by flying in from outside. Sprayings with synthetic pyrethroids kept the damage
within bounds of some tens of percentage points of fruits;thehighest score
was 0.6%.
In 1orchard about0.5% of the fruitswas damaged by Ametastegia
glabrata.
This insectwillundoubtedly have flown in from the surroundings,which comprises
avegetable garden and awood. In the same orchard AseptaNexagan 25%Spuitpoeder gave good control of Lepidosaphes
ulmi. Spraying with this chemical
presumably also controlled Hoplaeampa testidunea.
This pest ispresent each
year,but caused nodamage to fruits in1983.
Aphids caused no problem in 1983.Control of Aphis pomi (in 1orchard),

Dysaphis plantaginea

(in2orchards)and Eriosoma lanigerum (in2orchards)

was effective.
Eachyear control ofred spidermite is aproblem in 1of the 4orchards.In
1983, too, 1spraying had tobe applied after 15July, thedead-line for
applying sprays inplotswith anESPC programme.
On average,6 sprayingswere applied inboth plotswith anESPC programme
and plotswith astandard supervised pest-control programme.
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ECONOMICS SECTION

J. Goedegebure andM.L.Joosse

A calculation model forinvestments inperennial plantings
J. Goedegebure

When planting or replacing orchards,often achoice has tobemade from a
great number of alternatives.Due to important differences in technical and
economic aspectssuchachoice isnot always easy.This is certainly the case
when onehas to take into account future costs and returns over anumber of
years. In these cases calculations by hand are almost impossible.Themodel can
thenmake acontribution to this decisionprocess.
For thedecision tobe calculated, all changes in the cash-flow,directly or
indirectly resulting from the investment,have tobe taken into account.
Because of timedifferences,timepreference of the grower has tobe taken into
consideration also.Therefore themodel thathas been developed isbased on the
net-present value (NPV)method.With thehelp of thisNPV criterion one can,
provided it isnot applied toomechanically,make areliable investment
evaluation.
Between thedifferent plantings (apples,pears,small fruits,etc.) important
differences in life-time can exist.When applying theNPV criterion simply,
investmentswith a longer life-time are soon chosen asbeing themost attractive.
The influence of differences in life-time canbe eliminated byworking with the
yearly annuity of thenet-present value.Thismethod divides theNPV into
uniform yearly amounts over thewhole life-time of the investment.The present
value of these amounts equals theNPV of the investment.
Besides the calculation of theNPV and its annuity, themodel enables the
calculation of the financial consequences of financing byborrowing capital.
Also areview of the liquidity position, taking into account allrelevant costs
and returns,and the financial liabilitieswith regard to theborrowed capital
canbemade.
As standards of risk, thepay-back period and theminimum redemption period
canbe established. Theminimum redemption period is theperiod necessary for
payingback theborrowed capital when allmeans arising out of the investments
areused for this purpose.Investmentswith ashort pay-back period orminimum
redemption period areregarded tobe less risky.
With thehelp of theNPV or annuity criterion achoice canbemade from the
possible alternatives.In the case of replanting,however, thisdoes not imply
ananswer to the questionwhether it is an attractive proposition to replace
thepresent planting by the chosen alternative.With thehelp of themodel the
best replacingmoment canbe determined by comparing the annuity of the
alternative investmentwith the grossmargin of the existing orchard.
The structure of themodel isdescribed inFigure 1.

Ann. Rep.Res.StnWilhelminadorp 1983:54-58.
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1

input bloc |

investment
alternative

technical data
- cultivar
- density
- yields
- etc.

outside capital
- amount
- intrest-rate
- period
- start

economic data
- prices
- costs
- intrest-rate
- etc.

gross-margin
existing
orchard

| calcul, bloc
criterion for
investment decision
- NPV (annuity)
- liquidity
- minimal redeeming
period

[decision blocj

choice of alternative i n c l .
replacement decision

Figure 1. S t r u c t u r e of the c a l c u l a t i o n model for p e r e n n i a l p l a n t i n g s .
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Commercial aspectsofquality differencesinmaiden apple-trees
M.L. Joosse

In 1979 attentionwas already paid to this subject (Annual Report 1979).
Because ingeneral great importance is attached to the quality ofyoung trees
and due tothe fact that since 1979many trial results havebecome available,
this previous researchhasbeenupdated in 1983.
Tomeasure the quality ofmaiden apple-trees,different parameters canbe
used, such as length andweight of the trees,number of suitable laterals or
trunk circumference ordiameter. It appears that a significant positive relation
exists between trunk circumference and all other criteria.Moreover the trunk
circumferencehas the advantage that it canbeused forboth feathered and
unfeathered trees.This, combined with the fact that for obtaining aclear
picture of the influence of tree-quality on theproduction level a large number
of data arenecessary,has led to the choice of the trunk circumference asa
criterion formeasuring tree-quality.
For 19 trials on several experimental stations,therelationbetween the
productionduring the first growing seasons and tree qualitywas calculated by
regression analyses.From these relations theproduction differences that can
be expected between treeswith a trunk circumference at themoment of planting
of 4.5 cmand 3.0 cmwere established.Up to the sixth growing season this
production difference amounted toan average of 9.2 kg per tree.
For the fruit grower thevalue ofyoung treesmainly depends on theyields
that canbe expected.Based on thedifference inproduction, the extra value
of treeswith a trunk circumference of 4.5 cm compared to those of 3.0 cmwas
calculated. The extra return per tree and thepresent value of thoseamounts,
based on anet growers price of ƒ0.55/kg are shown inTable26.
Table 26.Differences inproduction,net returns and present value betweenone-year-old trees of 4.5 cmand 3.0 cm trunk circumference (net apple
price ƒ 0.55/kg).
Growing

Extrakg
per tree

2
3
4
5
Total

9.2

Extra net returns
per tree

Present value of the
extranet returns

ƒ 1.27
ƒ 1.43
ƒ 1.21
ƒ 1.15

ƒ 1.15
ƒ 1.24
ƒ 1.00
ƒ 0.90

ƒ 5.06

ƒ 4.29

The difference inproduction of 9.2 kg per tree leads toan extravalue of
ƒ 4.29 per tree.The height of the extra production has,however,awide
variation.For instance, two trials ofGoldenDelicious showed up to the sixth
growing seasondifferences of 4.6 and 16.4kgper tree,respectively. This
strongly influences the extravalue,which is the same for changes in fruit
prices. InTable 27 thepresent value of the extrareturns per tree is given
fordifferent combinations of extrayields and fruitprices.

56

Table 27.Extravalueoftreeswithatrunk circumferenceof4.5
cmcomparedto
thoseof3.0
cm
atdifferent production and price levels.
Extrayield
(kg/tree)

Net fruit price per kg
f Q^Q
f Q^Q

1
3
5
7
9
11
13
15
17

ƒ 0.25
ƒ 0.75
ƒ 1.25
ƒ 1.75
ƒ 2.25
ƒ2 . 7 5
ƒ3.25
ƒ3.75
ƒ4.25

f

ƒ 0.34
ƒ 1.02
ƒ 1.70
ƒ2 . 3 8
ƒ3 . 0 6
ƒ3 . 7 4
ƒ4.42
ƒ5.46
ƒ5.10
ƒ6.30
ƒ5.78
ƒ7.14

Q^5Q

f

ƒ0 . 4 2
ƒ 1.26
ƒ2 . 1 0
ƒ2 . 9 4
ƒ3 . 7 8
ƒ 4.62
ƒ6.63
ƒ7.65
ƒ8.67

Q^Q

{

ƒ0 . 5 1
ƒ 1.53
ƒ2 . 5 5
ƒ3 . 5 7
ƒ 4.59
ƒ5 . 6 1
ƒ7.67
ƒ8.85
ƒ10.03

0_7Q

}

ƒ0 . 5 9
ƒ 1.77
ƒ 2.95
ƒ4 . 1 3
ƒ5 . 3 1
ƒ6 . 4 9
ƒ8.84
ƒ10.20
ƒ11.56

Q^%Q

ƒ0 . 6 8
ƒ 2.04
ƒ3 . 4 0
ƒ4 . 7 6
ƒ6 . 1 2
ƒ7 . 4 8

Differencesinproduction levelbetween trees should justify differencesin
treeprices.Inpractice,however, treepriceshardly dependontreequality.If
a comparison,basedonequal treeprices,ismade betweenplantingswith trees
of4.5cmand3.0
cmcircumference, theeconomic resultsofthe4.5cmtrees
appearto
bemuchbetter.This appliestothepresentvalueofthe expected
gross-marginsaswellastothe liquidity development (Table 28).The results
are givenatthreedifferent levelsoffruitprices.
Table 28.Differencesinpresent valueandliquidities perhaoftreeswitha
trunk circumferenceof4.5cmcomparedtothoseof3.0
cmatdifferent
gross price levels (extraproduction9.2kgper tree;2750 trees perh a ) .
Gross fruit price perkg

ƒ0.80

Extra present value/ha

+ƒ8299

Extra liquidities (cumulative) year 1
year2
year3
year4
year5

0
+ƒ2381
+ƒ5136
+ƒ7519
+ƒ9813

ƒ0.90
+ƒ10334

ƒ 1.00
+ƒ12368
0

+ƒ 2983
+ƒ 6415
+ƒ 9374
+ƒ12219

0

+ƒ 3583
+ƒ 7696
+ƒ11229
+ƒ14622

Table28clearly shows that extra effortsofafruit growertogroworbuy
better trees are certainly worthwhile.Onthe otherhand,when tree-quality does
notmeet thedemandsofthegrower,hemustbeabletobuy trees relatively
cheaplyinordertomake planting economically attractive.

Economic aspectsofmechanisationbymeansofanequipment carrierinhigh
density plantings
M.L. Joosse

The Institute forMechanisation,LabourandBuildingsatWageningenistrying
todevelopamechanization system specially designed forhighdensityplantings.
Thebasisofthe systemis
acarrier for all equipment needed.Harvestingis
donewith thehelpofconveyor-belts.
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As far asharvest isconcerned, theproject was concluded in 1983,atwhich
time theEconomics section of theResearch Stationwas asked to look into the
economic aspects of thenewmechanisation system.The calculations show that
under certain conditions thisnew form ofmechanization canbe aviable
proposition from an economic point ofview.Conditions are thathigh density
plantings areused (3000-4000 trees per ha) and that an increase in production
canbe reached of 10%compared with a traditional single row orchard. The
capacity of themachinery isestimated at 15ha.
If these conditions are fullfilled, an investment inmachinery and equipment
of ƒ 150000- ƒ 180000 isjustified. If the investments reach ahigher level
theeconomic resultswillbe insufficient.
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STATISTICS

J.P.A.van Dieren

General

activities

Formost trials on theResearch Station,experimental designs aredrawnup.
The same applies to the experimental gardens in the region.For national trials,
carried outunder supervision of theresearchers of theResearch Station,
special attentionwas paid to thebalancing of the experimental schemes on the
different gardens.
For analysis of the experimental data,whichwere related to all aspects of
fruit research, analysis ofvariancewas themost used method. The experimental
data came from all over the country, so itwas possible topay special attention
to the interactionwith respect to theregion.Because of that,the general
validity of theresearch could be increased.

Determination methods for the number of fruits per tree
In fruit researchmany times it isnecessary toassess thenumber of fruits.
Counting methods thatwere the least time consuming yet still give agood
estimate of therealnumber were investigated. Threemethods were compared:
1.counting thewhole tree thoroughly;
2. counting thewhole tree roughly;
3. counting only onebranch on the S.E. side of thetree.
The research was done on the cvs Cox's Orange Pippin and Schonevan Boskoop,
which generally show awidevariation in thenumber of fruits.Themethod of
counting roughlywas four times faster thancounting thewhole tree thoroughly;
counting only onebranchwas six times faster than counting thewhole tree.
The correlation betweenMethod no.2andMethod no. 1was sufficiently high
(r= 0.89). The correlation betweennumber 3and number 1was too low (r= 0.51).
Inconclusion:Method no.3gave toomuch deviation toreach areliable
estimate of thenumber of fruits on a tree;Method no.2canbe used in some
cases,provided it isdone in the sameblock by the sameperson.

The factor pollination

in relation

to experimental

design

The influence ofpollinating trees on thenumber of fruits of experimental
treeswhenplanted in the samerowwas investigated. The problem canbe split
into two subquestion.The first question iswhether there isany relation
between thenumber of fruits onexperimental trees and thedistance to the
pollinating tree.The second question is,assuming equaldistances,whether
there is any influence of theposition of thepollinators,or inother words
does itmatter if thepollinating tree isplanted north or south of the
experimental trees.
The results inTable 29 show,asexpected, that thedistance isof influence
on thenumber of fruits/tree.

Ann. Rep.Res.StnWilhelminadorp 1983:59-60.
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Table 29.Influence of thepollinator distance on the fruits of the experimental
trees.
Number of tree from pollinator

Number of fruits/tree *

First
Second
Third

70.30 a
68.59 a
63.92 b

Values followed by the same letter donot differ significantly (P= 0.05).
» Means of approximately 500observations.
The results inTable 30 also show that theplace of thepollinator isof
influence on thenumber of fruits.So it is importantwhen drawing up
experimental designs totake this factor into consideration.Thismeans that
there are two solutions.No pollinators planted in the experimental row or,if
there arepollinators,they have tobe planted onboth sides of the experimental
unit.
Table 30.Influence of theplace of thepollinator on thenumber of fruits of
the experimental trees.
Place of treesrelative to pollinator

Number of fruits/tree *

North
South

70.89 a
66.12b

Values followed by the same letter donotdiffer significantly (P= 0.05),
* Means of approximately 750observations.
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LISTOFCHEMICALS,mentioned inthis report

Trade name

Common name of

chemical

Fungicidesandbactericides
AAcaptanM

50% captan+ 15%maneb

Aliette

80% fosetyl-aluminium

Baycor

50% bitertanol

Delan Spuitpoeder

70% dithianon

Goldion Spuitpoeder

60% sulphur +20%mancozeb

Luxan Captan83%spuitpoeder

83% captan

LuxanManeb 80%spuitpoeder

80% maneb

LuxanTMTD80%spuitpoeder

80% thiram

Luxan Zineb spuitpoeder

70% zineb

Nimrod spuitpoeder

25% bupirimate

Palligold

40% sulphur +22%metiram+ 7 . 5 %maneb+6.25%
nitrothal-isopropyl

PallinalM

44% metiram+ 15%maneb + 12.5%nitrothal-isopropyl

Ridomil 25WP

25% metalaxyl

Rovral vloeibaar

250g/1 iprodion

Thiasol80

80% thiram

Topaz Extra

25% maneb +23.75% captan+1.25%CGA1818

TopsinM

70% thiofanate-methyl

Sticker/Spreader
LuxanUitvloeierH

1000g/1 alkylarylpolyglycolether

Means forwood preservation
OborexKB8%

675g/1copper naphtenate

Vruchtboomcarbolineum Asepta 820g/1distilled taroilswith emulgators
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Insecticidesandacaricides
Ambush spuitpoeder

25% permethrin

Apollo

50% clofentezine

AseptaNexagan25%
Spuitpoeder

23.75%bromofos-ethyl

Asepta Tetranix

190g/1amitraz

Cropotex

50% flubenzimine

Cymbush spuitkorrel

6.25% Cypermethrin

Dirailinspuitpoeder 25%

25% diflubenzuron

Gusadeen

25% propoxur + 20%azinphos-methyl

Lannate

25% methomyl

RO 13-5223

25% fenoxycarb

Growth regulatorsandchemical thinners
AArupsin

50% carbaryl

Amid-Thin

8.4%a-naphthylacetamid

Amino-oxyacetic acid

98% carboxy-methoxylamine-hemihydrochloride

Berelex A 3 (GA3)

0.9 ggibberellic acid per tablet

BerelexA4/A7 (GA^+y)

0.89 ggibberellin kh+k7 and 0.06% gibberellin A 1 3

Cycocel Extra

40% chloromequat

Fruitone NA

100g/1 a-naphtaleneacetic acid

PP333

250g/1 paclobutrazol

Putrescine

99% 1,4-diaminobutane
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PUBLICATIONS

Bulletinsandnotes
J. Blommers, A.N. van Eendenburg,

C. Geense, A.A. van Oosten and D.h.

Verwijs

De teeltvanhoutig kleinfruit (Bush and cane fruits). Publication nr 3
(revision)National Fruit Advisory Service and Research Station for Fruit
Growing, 1983,78pp.

C.

Rortleve

Doorplukkenvanroodgekleurde appelrassen (Repeated picking of red coloured
apple cultivars).Extension leaflet nr 9,National Fruit Advisory Service,1983,
7pp.

Otherpublications
Baarends,

J.L.

Comportement de 3 sujets porte-greffe du poirier (Comparison of 3pear
rootstocks).LeFruit Belge 51(1983)402:102-108.
Ervaringenmet 3kweetypen (Experiences with 3Quince rootstocks).De Fruitteelt
73(1983)43:1120-1122.

Beeke, H.
Ervaringenmetvruchtbladrollers in 1982 (Experienceswith summer fruit tortrix
moths in 1982).DeFruitteelt 73(1983)13:300-302.

Bootsma, J. E.
Het gebruikvanAlar op appels (Theuse ofAlar on apples). DeFruitteelt 73
(1983)19:510-511.
Opendagvan 'DeMeergronden' op 30augustus (Openday of the Experimental
Garden 'DeMeergronden' on the 30th ofAugust).De Fruitteelt 73(1983)32:852-853.

Bos, H.L.
Dichtpflanzungen indenNiederlanden (High-density planting in theNetherlands).
Besseres Obst 28(1983)7:188-189.
Vervanging envernieuwing (Replant and renewing 1 , 2 , 3 and 4 ) .De Fruitteelt
73(1983)44:1146,73(1983)46:1189,73(1983)49:1342-1343.
De fruitteelt inItalië.Een algemeen overzicht (Fruitgrowing in Italy). De
Fruitteelt 73(1983)48:1287-1289.

Bos, H.L. and J.

Dijkstra

Deherfstframboos, teelttechnisch en economisch bekeken (Technical and economical
aspects of growing autumnbearing raspberries).De Fruitteelt 73(1983)48:1304-1306.

Delver,

P.

Druppelbevloeiing met zouthoudend water voor pas geplantebomen (Trickle
irrigationwith salinewater fornewly-planted trees).DeFruitteelt 73(1983)16:
396-398.
Druppelbevloeiing inde fruitteelt (Trickle irrigation inorchards).DeFruitteelt 73(1983)47:1221-1223.
Drainsleuf-effecten bij appel (Draining-trench effects in apple). Bedrijfsontwikkeling 14(1983):319-320.
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BulletinsoftheResearch StationforFruit Growing
16. J. Trompand S.J.

Wertheim (Ed.):Outlookon

fruit quality (Dutch), 202pp
17. P. Delver: Bitter pit inapple (Dutchwith an
English summary), 125pp

August

1977

ƒ 13,50

December 1978

ƒ 16,00

18. H.A.Th, van der Scheer: Cankeronfruittrees
(Dutchwith anEnglish summary), 66pp

December 1980

ƒ 16,00

19. D.J. de Jong and H. Beeke: Leafrollersin
apple and pear orchards (Dutchwith anEnglish
summary), 218pp

December 1982

ƒ 26,00

PublicationsoftheNational Fruit Advisory ServiceandtheResearch Station
for Fruit Growing
1. Strawberries in the open (Dutch), 60pp.(2n<i
edition)

October 1977

ƒ 7,50

2. Glasshouse strawberries (Dutch), 64pp. (2nd
edition)

July

1980

ƒ 8,50

December 1983

ƒ 11,00

3. Bush and Cane fruits (Dutch), 78pp. (2nd
edition)
4. Blueberry growing (Dutch), 30pp

June

1983

ƒ 6,00

5. Walnut growing (Dutch), 75pp

May

1981

ƒ 11,00

6. Hazelnut growing (Dutch), 64pp

December 1981

ƒ 11,00

To order any of the titles listed above transfer the appropriate amount (prices
include postageby surfacemail) toan account of theProefstationvoor deFruitteelt (post office giro account nr 495017, accountwithAmro-bankGoesnr
47.21.74.878)orby international postalmoney order inDutch currency,payable
to theProefstation voor deFruitteelt atWilhelminadorp.Please indicate clearly
the itemsbeing ordered.

Publication oftheCommitteefortheComposition oftheListofFruit Varieties
(C.R.F.)
16thList ofFruitVarieties 1980 (Dutch), 155pp.

August

1979

ƒ 12,50

To receive this listplease send an international postalmoney order for ƒ 12,50
toLeiter-Nijpels BV,Postbus 831,6200AV MAASTRICHT (Theprice includes
postageby surfacemail).
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