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3. DIRECTOR”"S REPORT

E. Koolstra

Some general aspects

The year 1987 will go down in history as a good year for the Dutch
glasshouse horticulture, The costs did not increase, because the price
for natural gas more or less stabilized at the by now much lower
level; the yields of most products, of both vegetable and ornamental
crops, showed a favourable plcture. Such a year gives the industry new
impulses and consequently many new investments were made. There was,
however, some catching up to do in this respect. Modernizing
glasshouses and investments In equipment, e.g. in the field of
automation, are of vital importance for the continuity of the
industry.

During the year under review the respective positions of research
and advisory service were frequently discussed. Government policy aims
at privatisation of the advisory service and placing research at a
greater distance from state interference, in both cases by the
craation of independent organisations. The discussions included the
organisational structures and as yet have not led to any definitive
decisions. These are matters the importance of which should not be
underestimated, not only with regard to the production of the
necessary knowledge but alsc for a proper transfer of this knowledge.
Consequently, efforts are being made tec ensure that research and
advisory service remain well functioning tools in the years to come.

Facilities

Last year a start was made with the construetlon of a new main
building, including the various laboratories, such as chemical,
physical and crop protection lahoratories. The construction of a new
energy centre was initiated as well. In the year under review the
bullding activities required much attention. The completion of the
main building, just before publication of this Annual Report, was
thought to be a suitable occasion to introduce a new logo, hence also
the new appearance of this Report.

Towards the end of 1987 the building of the energy cembre was
virtually completed. Apart from the installation for heat generation,
arrangements were made for irrigation water supply (reversed osmosis),
compressed air, and putre and combustion CO,, The heat generation for
the glasshouses as well as for the new main building consists of three
boilers with a total capacity of 10,2 MW, Cne of the boilers is
equipped with a combustion gas condenser. For periods when no heat is
required but CO, supply has to continue, the heat generated with 902
production can %e stored in a heat buffer with a capacity of 90 m”. As
soon as heat is demanded again, the stored heat is consumed first,

Furthermore the energy centre is equipped with a total energy
installation by the public utilities., The electric energy is supplied
to the municipal electrleiby network while the research station takes
the produced heat, The heat production is controlled by a computer
system and is adjusted to the heat demand of the glasshouses by a
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central computer system., With this scophisticated system it is
attempted to obtain such a refined adjustment that optimum use of
energy is achieved,

When the new energy centre came into operation some other
boilerhouses on the nursery became superfluous. They will be cleared
which at the same time creates the opportunity teo further modernize
the glasshouses., The largest boilerhouse in particular obstructed the
replacement of an adjacent glasshouse until now.

Reorganisation

As from 1987 the station”s staff was reduced by the government with 6
persons. This forced us to revise the organisation and to attempt to
rearrange the staff, In this revision rasearch priorities such as the
ones named below were not only spared but at the same time it was
attempted to reinforce research areas wherever necessary, Research on
the following subjects was Intensified:

a, the quality, focusing on internal gquality, in which a substantial
contribution is expected from physioclogical knowledge;

b. root activity; research in this field must be stepped up in view of
the increasing possibilities with substrate crops;

¢, biological control of pests; growing protests against chemical
pesticides are partly responsibie for this;

d. mechanisation and business systems, a field which has not received
due attention in recent years;

e. glasshouse climate research; the energy saving research of recent
years is restructured towards optimization of glasshouse climate
control,

In order to meet these priorities research capacity had to be reduced
in the following areas:

a. viral diseases;

b. energy saving;

c. application of growth regulators.

Furthermore certain tasks of the supporting services were
contracted out, such as routine chemical determinations, printing,
cleaning service, and canteen management,

As a consequence of the reorganisation the number of research
departments was reduced from 5 to 4, Further, the nomenclature and the
divigion in sections were adapted. The Department of Physiology no
longer exists as a separate research unit and was integrated into the
Departments of Plant Nutrition and Substrates, and of Horticulture and
Glasshouse Climate, the aim being to integrate physiological research
with glasshouse climate, quality and root research. These reforms,
which implied internal shifts, have been implemented gradually in the
course of 1987,

Research topilces

Although different aspects of nutrition in soil still required
attentlon, the Department of Plant Nutrition and Substrates paid most
of its attention ta nutrition of substrate, in particular rockwool
grown, crops. This concerned not only vegetables but various
ornamental crops as well., The share of flowers in this type of
research will increase in the years to come,
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The water supply and the water quality in substrate crops required
special attention, since they are both very critical aspects in the
development of recirculation systems as a ronsequence of accumulating
kitchen salt with long term recirculaticn.

In hortieulture and glasshouse climate research the emphasis was
shifted from the effects on productivity to those on quality, In the
varicus experiments maintaining and/or improving produce quality
became central 1ssues,

In glasshouse climate research, models play an increasingly
important role and much work has been done in this field, such as
photosynthesis measurements for the validation of a photosynthesis
model. Application of models Iin glasshouse horticulture is expected to
lead to a further optimization of the ¢limate control.

The attempts to improve alternative crops in order to widen the
range of glasshouse products continued without abatement, Cherry
tomato is one of the minor crops which seems to be stimulated with
reasonable success. Also crops like courgette and varicus lettuce
types deserve continued experimental research.

The utility value research by which commercial growers set such
great store, was extended.

The renewed attentlion for artificfal light, particularly in
ornamental crops, vesulted in a study of the effects of photosynthesis
illumination on roses, The observations carried out require coantinued
research since the first results cffer such c¢lear leads.

The risk of rapid spread of diseases 1n recirculating cropping
systems was given much attention. In the first 1lnstance this concerned
a comparison of different methods to sterilize re-used draln water,
Secondly a start was made with the biclogical control of root diseases
in substrate crops. Furthermere virus research concentrated on those
virus diseases which are transmitted by fungi, in particular Olpidium
spp. Diseases such as lettuce big vein and ring necrosis, for example,
are a serious threat in the water culture of lettuce.

Generally the incildence and control of diseases In substrate crops
received increasing attention. Many experiments of this type will have
to be continued and sclution of the numercus problems involved will
take considerable length of time.

The blological control of pests must not go unrecorded.
Experiments concentrated mainly on the biological control of Western
Flower Thrips. The predatory mites, Introduced earlier successfully
for the control of onlon thrips, appeared to be effective against the
new thrips as well, although introductions of greater numbers of mites
are necessary., In commercial practice the control was not in all cases
successful.

The Department of Economics and Management continued work on the
information model for the glasshouse horticulture, Specifications were
made for various components, such as planning, operational management
and control, The information model should be seen as an impertant aid
in the support of the holding management, although the number of
computers used for this purpose is still limited at present.
Furthermore the department worked on the development of guidance
systems, such as business comparison, Finally, diverse new
developments related to the industry were economically evaluated.

It should be mentioned that In many of the above activities the
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research station co-operated not only with allied research institutes,
but also with organisations frow commercial practice. Special
attention was paid to the growing collaboration with the Research
Station for Floriculture at Aalsmeer. In future, efforts will be made
to come to a joint research programme,

Fig., 1. The new main building under construction, November 1987
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4, DEPARTMENT OF PLANT NUTRITION AND SUBSTRATES

C. Sonneveld

CHEMISTRY

Chemical impurities of fertilizers (5.5. de Bes and A.M.M. van der
Burg)

During salinity experiments some fertilizers appeared to contain
sodium and chloride. Therefore in an extended survey several
fertilizers were analysed after extractlion with water., In the extracts
Na, Cl, Mn, Zn, Cu, B, Mo and Cd were determined, using the commonly
applied methods.

Table t. Sodium, chloride and minor element contents of several
liquid and solid fertilizers used for glasshouse cropping.

Fertilizer Na cl Mn In Cu B Mo Cd
uum:;)..kg—1 umol.kg_1

acid potassium nitrate (1)*" 46 86 1070 170 160 250 480% <0.3
aclid potassium sulphate (1) 8 34 420 100 80 <130 80 2.0
alkali potassium phosphate (1) 256 <5 <0 70 <50 830 <30 1.7
potassium carbonate (1) 213 <5 70 <70 <350 <130 <30 <0.3
magnesium nitrate (1) <5 <5 80 <70 50 <130 <30 <0.3
calcium nitrate (1} <5 <5 230 <70 80 <130 30 <0.3
ammonium nitrate (1) <5 7 <7¢ 100 &C <130 <30 1.3
nitric acid 38 % <5 10 70 <70 <50 <130 <3C <6.3
phosphoric acid 59 % <5* 5* <10 <70 %0 210 <30 0.5
potassium nitrate (s) 368 505 <70 100 110 <130 <30 1.3
potassium sulphate (s) J0 0 2:3 10¢ 70 100 170 <30 <0.3
potassium—H=-phosphate (s) 38 <5 <70, 70, 110, <130 <30 0.3
ammonium-H,—phosphate (s) 9 3 2700 7800 950 570 80 359

magnesium Sulphate (s) <5 6 100 80 100 <130 <30 1.3
calcium nitrate (s) <3 7 180 80 150 150 30 1.0
ammonium nitrate {s) <5 <5 106 70 80 <130 <30 <0.3

* gignificant lewvel
** ] = liquid; s = solid

The concentration of the elements determined in a common nutrient
solution (2.3 mS.cm ")} prepared with these fertilizers was calculated.
For Na and Cl the concenEfation in the solution with solid fertilizers
was 0,20 and 0,31 mmol,1 *, respectively. If liquid fertilizers are
used the Na and C1 concenEEations in the nutrient solution calculated
were 0.30 and 0.06 mmol.l *, respectively, For Mo a concentration of
0.5 umel was calculated, which 1s the recommended concentration for
most crops.
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Storage life of nutrient golutions (5.5, de Bes)

In certain cases It is desirable to store samples of nutrient
solutions for some time before analysis can be run, It has been
established that storage for more than 14 days is not possible even
when it 1s done at 4°C and protected from daylight, After that period
deterioration of the samples takes place and components like NH and
HCO,  decrease with 50-75% relatively while the pH decreases with
aboiat 1 unit,

Components such as Ca, Mg, SOA, PQ,, Fe, Mn, Zn, Cu and B
appeared to be stable to some extent, A?though analysing immediately
after sampling is preferred, storage is allowable for a maximum period
of 14 days in a refrigerator at about 4°C.

Determination of cesfum in glasshouse crops, solls and nutrient
solutions (5,5. de Bes and C.W. van Elderen)

Several experiments were conducted in order to study the uptake of
stable cesium (Cs-133), Stable Cs as CsCl was applied in amounts of 0,
0,075, 0,75 and 7,50 umol Cs per litre nutrient solution. The same
amounts of Cs were added to 9 buckets each containing 10 1 of soil
from several origins. In the nutrient solutions tomato, cucumber, bean
and lettuce were grown and in the soils spinach was grown. Before
analysing the growing media and the crops an analytical method was
developed. Measurements of Cs were made by atomic emission
spectroscopy at 825,1 nm using a lean air—acetylene flame as an
emission source. A linear working curve was found for 0.04 ~ 1,50 umol
Cs per litre. Tonisation interferences were overcome by adding 25 mmol
K as KNG, per litre and matrix interferences were overcome by adding 2
mi HNO3 gSZ per litre measuring solutiom.

Nitrient solutions were analysed directly after filtration
through 5.45 um filters. Crops were analysed after destruction with a
mixture of HND, 65%, HClOa T0% and 1,80 96%. Soils were analysed
after extractidn of the fresh samples with a 0.025 m KN03 and 0.03 m
HNO, solution according to the 1:2 volume method. Recovery of added
amounts of Cs to nutrient soluticns were found to be accompanied by
uptake of Cs by the crops as demonstrated in Table 2.

Table 2, Uptake and recovery of Cs

added amount recovery Cesium content of crops as affected by addition to
of Cs 1? of Cs ET tha solution in umel per kg dry matter
umol.l umol.l

lettuce towato tomato cucumber gucumber bean bean

leaf fruic leaf fruit leaf fruic

0,00 0,02 12 3 4 & 5 6 4
0.075 0.08 17 28 11 23 71 23 1%
0,75 1,05 98 127 62 174 200 154 119

7.50 9.26 925 1070 592 1536 1235 1375 908
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Table 2 shows that there is a linear relationship between the
concentrations in the crop and in the nutrient solution.

Recovery of added amcunt of Cs to the soils was strongly dependent
on the clay content due to adsorption of Cs, Only after adding 7.50
umol Cs per 10 litre of soils some Cs was recovered with soils having
a low clay content. In these cases spinach is taking up more of the
added Cs than in the case of high clay content. In Table 3 the
recovery results are demonstrated only for the highest level of Cs
addition. Furthermore the approximate clay content and the
concentration of C5 in the spinach is given.

Table 3. Recovery results of Cs

clay in % Cs in umol per Cs in umol per kg
litre extract dry matter of the
of the soill spinach
1 3 0,46 48
2 4 0.32 25
3 5 0.11 20
4 6 0.14 23
5 15 0.17 16
& 15 0.03 12
7 19 0,02 10
a4 20 0,02 9
9 29 0,00 5

Table 3 shows an almost linear relationship between Cs content in the
spinach and the recovered amount of Cs in the soils (r=0.94)

Moreover it appeared that potassium fertilizers contaln small amounts
of cesium, viz. 20 to 40 umol Cs per kg.

PLANT NUTRITION IN SOILS

The distribution of fertilizers in the soil in the warm air heated
tomato crop (A.L. van den Bos)

In March 1987 in a joint project with the advisory service soil
samples were collected on 5 warm air heated tomato nurseries, with the
aim to study the distribution of the fertilizers in the first (0-25
em) and in the second spit (25-50 cm). Samples were taken every
fortnight until the end of August. The soil was analysed for the major
elements and the EC. The growing period was divided into 2 parts:
pericd 1, from the beginning of March to the beginning of June and
period 2, from the beginning of June to the end of August,

In period 1 the potassium content in the second spit was about 50%
of that in the first spit, and in period 2 about 63%. The nitrate
content in the second spit was in pericd 1 ca 38% of that in the first
spit and in period 2 about 90%. Similar percentages were found for
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caleium, magnesium and sulphate. The EC in the second spit was in
period 1 about 72% of the first spit and in period 2 about 95%.

The percentages indicate that potassium is transperted with
difficulty to deeper soil layers. In contrast mitrate is transported
rather easily., This experiment also points out that the nutrient
condition cof the second spit is rather low at the beginning of the
cropping period in comparison with the first spit,

Cadmium in lettuce on commercial nurseries (A.L. van den Bos and M.
Zevenhoven)

In 1987 analytical results became available ahout the cadmium content
in lettuce samples which were collected in co-operation with the
Central Bureau of Vegetable Aonctions from Cctober 1985 to May 1986
(see Annual Report 1985, p. 19). In all, 88 crop and spil samples were
analysed. Eleven of the 88 crop samples contained more cadmium than
the German norm of G.1 mg Cd per kg fresh produce, 2 samples exceeded
the Dutch norm (0,2 mg Cd per kg fresh produce). Six of the samples
exceeding the German norm were from the province of Limburg.

In Table 4 the lowest, highest and average values as well as the
median and the spread of tha cadmium content in crop and soll are
presented. For the determination of cadmlum in soil three extraction
compounds were used: H O CaCl, and NH,AC, Cadaium in crop is
expressed as mg Cd per kg fres% produce and in soil as umol Cd per
litre l:2 volume extract.

Table 4. Analytical results for cadmiuvm in crop and In soil

lowast highest  average median spread
crop 0.0l 0,24 0.06 €.05 0,04 mg.kg‘flfresh
soil 0.000 0.011 0,002 0,002 0,002 umol.l 1:2 extr.
soil C%Cl 0.000 0.027 0.004 0.002 0.006 "
seil VHhA% 0.012 0.328 0,079 0.072 0,053 "

The long term N and K experimental plot (A.L. van den Bos and M.
Zevenhoven)

On 19 February 1987 pakchoy {(cv. “Hypro”) was planted; harvest took
place on 2 Aprii. The head weights were divided as follows over the
nitrogen levels: 263 (< 0.5 mmol N per litre 1:2 volume extract}; 453
(2 mmol N); 456 (4 mmol N) and 420 (8 mmol N); and over the potassium
levels: 314 (< 0.1 mmol K per litre 1:2 veolume extract}, 417 (1 mmol
K), 425 (2 mmol K) and 420 (4 mmol K) g per plant., Statistical
analysis for the econtrast fertilization/no fertilization gives P <
0,01,

On the basis of the yield data and the results of soil analysis
during the cropping pericd the following target levels are recommended
for pakchoy: nitrogen content between 3 and 4 mmol N and potassium
content of at least 1.5 mmol K per litre 1:2 volume extract.
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Bromide injury in carmation (A.L., van den Bos and M. Zevanhoven)

In 1987 crop analyses became available of a 1986 experiment (see
Annual Report 1986, pp. 12-13), The analytical results were as
follows: 1.2-1.8 (0 umol Br.i~ irrigation water}, 13.4-13.5 (50 ETOI
Br.l %), 22,6-~28.7 (100 umol Br.l ) and 46.6-62.8 (200 umol Br.l )
in mrmcl Br per kg dvry matter,

In September 1986 a new experiment was started which was terminated
in December 1987. Carnations were planted in 10 litre containers
filled with sandy sotl {containing 5 umcl Br.1™ " 1:2 volume extract)
and with clay soil (containing 38 umocl Br), two atandard and two spray
cultivars per container, The carnationS_Yere sprinkled with water
containing O, 50, 100 and 200 umol Br.l1 ", Soil tesrts indicated that
the bromide content of the clay so0il increased most. Sprinkling with O
umcl Br in the water resulted in decreasing bromide content in soil
during the cropping perlod. In pericds with high transpiration the
bromide level in soil strongly increased. Probably the crop takes up
proportionally more water than Br, Greatest injury oceurred in the
treatments with 100 and 200 umol Br per litre water. At the end of the
cropping period all standard carnations and one spray carnation
cultivar had died in the 200 umol sprinkling treatments. Crop samples
of this experiment are still under investigation.

Manganese content in lettuce after steam sterilisatfon {A.L. van den
Bos and R,H.M. Maaswinkel)

In a joint experiment with the Department of Horticulture and
Glasshouse Climate 34 lettuce cultivars were tested For their
sensitlvity to manganese toxicity. Twenty-one new butterhead ang
iceberg lettuce cultivars and 13 control cultivars of which Mn
sensitivity was known, were studied. The lettuce was planted out on 10
September 1986 and harvested on 24 October, Before steam sterilisation
the manganese level in the soil was 0.6 umol and after steaming 45
umol per liter 1:2 volume extract., There was a great varlation among
cultivars in their sensitivity to Mn toxicity. Iceberg cultivars did
not show toxicity symptoms., Table 5 presents the crop analyses, in
which the contents are expressed as proportion of the dry matter.

Table 5, Crop analyses lettuce cultivars

manganese content (34 cultivars) complete head 7-20 mmol.kg:}
manganese content ( 8 cultivars) outer leaf 12-15 mmol.kg 1
manganese content ( 8 cultivars) inner leaf 6~10 mmol.kg

In non-steam stgfilised soil the manganese levels in lettuce were
about 1 mmol.kg ~.

With a manganese content in the scil of 45 umel per liter 1:2
volume extract less sensitive cultivars can be adequately grown. Lt is
impossible to recommend one limiting value for all cultivars.
Depending on the cultivar grown different values can be accepted,
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Boron in Amaryllis (A.L. van den Bos and M. Zevenhoven)

As a sequel to earlier experiments (see Annual Report 1986, p., 15) an
experiment was set up on 4 March 1987 with the aim to create boron
deficlency and toxicity in Amaryllis.

Scales of two cultivars, “Apple Blossom”™ and "Hetrcules”, were
planted in basins Eilled with sandy soil. Borax was applied in O, I,
2, 4 and 8 g per m~. The bulbs grown from the scales were lifted on 5
November, No deficiency or toxicity symptoms could be observed, The
bulbs will again be planted out in the basins in March L1988 for
flowering,

Nitrogen source and crop growth (A.L. van den Bos and M. Zevenhoven)

In an experiment started in 1983 {(see Annual Report 1983, p. 20)
nitrate, ammonium and urea were compared as nltrogen forms added to
the irrigation water for top dressings. The applied quantities of
ammonia and urea amounted to 25 and 50 % of the total nitrogen
applied., In 1987 gerberas were grown as experimental crop. With
gerbera high ammonium (50 %) reduced chlorosis in the leaves and
tended to result in a better yield, The application of urea did not
show such effects. The experiment with gerbera wili be ended in May
1988.

PLANT NUTRITION IN SUBSTRATES

pH and Mn levels with gerbera {W. Voogt)

Gerberas were grown in rockwool at three pH levels in combination with
three Mn concentrations. The three pH levels were 6,5-7.5, 5.5-6.5 and
4,5-5,5, which were obtained by varyving the NH& content of the
nutrient sclution.

The cultivars “Amber” and “Joyce” were compared. The experiment
started in February 1987 and will be continued until May 1988.

Yields of the treatments with the lowest pH level were about 15 %
higher than with the highest pH level. There was no effect of the Mn
concentration on the yield. With the high pH level severe chloresis
appeared during the growing period.

EC values in the substrate with Anthurium andraeanum (W. Voogt)

In an experiment with Anthurium andraeanum grown in granulated
polyphenol foam, the effect of the EC value on yield and quéiity was
studied, The EC levels compared varied from 0.5 to 4.0 45.m ~ in the
substrate. The experiment was started in January 1986 and ended in
February 1988, The cultivars "Tropical” and "Cuba” were compared.The
number of flowers decreased at EC levels higher than 2.1 and (.3
dS.m ~ with “Tropical” and “Cuba”, respectively. The size of the
flowers decreased at EC levels higher than 0.5 dS5.m = for both
cultivars.
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EC values for carnation in rockwool (W. Voogt)

In September 1985 an experiment was started with carnations grown in
rockwool with different EC values in the slabs, The cultivars “White
8im” and “Tanga” were compared. The crop lasted until Jume 1987. With
three treatments, EC values were maintalned continuously on levels of
2, 4 and 6 dS.m ", respectively. With three other treatmegis, high
levels were maintained during winter and levels of 2 dS.m during
summer. With "Tanga” yields were depressed with EC levels of &4 and 6
dS.m . With “White Sim” there was no clear effect. High EC levels in
winter did not affect ylelds. The percentage of calyx-split flowers
decreased with increasing EC levels.

Calcium and ammonium levels for cucumber in rackwasl (W. Voogt }

Previously it was found that high Ca and NH4 levels reduced chlorosis
in cucumber. This year an experiment was carried out in which the
effects of Ca and NH, yere investigated separately. Increasing both Ca
and NH& reduced the incidence of chlorosis. At the high Ca levg} no
effect of increasing MH, occurred. High N, levels (2.0 mmol.l ')
increased the yield, wifh Ca the yield was not affected. The colour of
the fruits was slightly less satisfactory with increasing NH4 levels,

Fig. 2. The split root system used in the EC experiment with rockwool
grown tomatoes
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EC levels in a split root system for tomato grown in rackwool (W.
Voogt)

In 1987 research was started to investigate the effects of different
EC values of nutrilent solutions in a split root system. The
experimental plot consisted of five treatments., The plants were forced
to produce two root systems which could be treated separately, In 1987
tomatoes were groyn in the experimental plot. Three EC levels of 0.5,
2.5 and 5.0 dS.m = Were maintained in the whole root system and there
were Lwo treifments with a combination of two EC levels: 0.5/2,53 and
2,5/5,0 d5.m ~. Comparison of the results indicated that with 2.5
dS.m  highest yields were obtained. Increasing EC levels resulted in
a better fruit quality._{he results of the Ereatments with the
combination of 2.5 dS.m | with low aund high EC level were equal to the
treatment with 2,5 dS.m = in the whaole root system.

Nitrite and ammonia toxicity in carnation (W. Voogt)

A short experiment was conducted to study the toxicity of nitrite and
ammonia in carnation. Plants were grown in nutriegf solutions with
different nitrite concentrations (0,1 = 10 mmol.l . It appeared that
nitrite levels from 0.25 mmol.l = and higher were toxic, The symptoms
were a reduced growth, narrow leaves and wilting. Ammonium toxlcity
was induced by increasing the pH of a nutrient solution with high
levels of NH,, The symptoms were: reduced growth, greyish colouring of
the leaves and eventually wilting of the whole plant,

Cation interactions with tomato grown in rockwool (W. Voogt)

Tomatoes were grown in rockwool with recirculating nutrient solution
containing 12 different K/Ca/Mg ratics. In this experiment the effects
of cation ratios on yield and frult quality were studied.
Mg-deficiency appeared at the low Mg level (1.5 mmol.l "), The effect
of the K/Ca ratio was not clear. Mg deficlency resulted in lower
yields, The K/Ca ratic did not affect the yield. Increasing the ¥X/Ca
ratio enhanced blossom—end rot and reduced gold specks and uneven
colouring of the fruits. Increasing Mg concentrations also reduced the
incidence of gold specks. Shelf life was slightly improved by
increasing K/Ca ratia.

Effeet of the ion ratio in the propagation of tomatoes in rockwool
pots (A. Loendersloot-van den Bos)

The influence of potassium, calecium, magnesium, sulphate and phosphate
on crop development and plant quality of tomato in the plant railsing
stage was studied, The elements were applied in a wide range of
ratios. Beside the standard quantity of each element a high and a low
level were maintained. All trthments were combined with twe EC
values, viz. 3-4 and 6~7 dS.m ~ in the pot. The results showed that a
slightly higher calcium content has a favourable effect on development
and quality of young tomato plants, The differences between the other
treatments were negligible., With respect to the EC it was shown that a
level of 6-7 in the pot gilves a better result than the lower value.
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The effect of iron and boron in the propagation of sweet pepper in
rockwool pots (A. Leendersloot-van den Bos)

As a repetition of a 1986 study, in spring 1987 an experiment was set
up to investigate the influence of iron level in the nutrient solution
on the growth of sweet pepper. The reason for repeating this
experiment was that in 1986 an optimum iron level could not be
determined. The iron level ranged from 0-150 umol per litre nutrient
solution., As in 1986 no differences could be cbserved, Omitting iron
addition d1d not adversely affect plaant welght, nor did it induce
deficiency symptoms.

Similar research YTS carried out with boron. The horon level ranged
from 0 to 650 umol.l "+ Also in this experiment differences 1in plant
response could not be detected, Apparently the 10 umol boron maturally
present in irr{igation water is sufficient for sweet pepper plants.

It may be concluded that young sweet pepper plants during the
propagation stage are not very critical as far as iron and boron
addition is concerned. The usual additions of 15 umol ironr and 25 umol
boron appear to be amply sufficient.

Calyx browning in eggplant (H.G.M, Sonneveld-van Buchem and §.5, de
Bes)

In spring often browning of calyces is found in eggplant frults. In
order to get informed about the cause samples of healthy and affected
fruits were gathered and analysed. The calyces were divided into
receptacles and in margins and centres of the tails.

The analytical data show very high boron contents in the margins.
However, this was the case in both the healthy and affected calyces. A
great difference was found between healthy and affected calyces for
the calcium and the nitrate contents as shown in Table 6.

Table 6. Ca and NO, contents (mmol.kg—l dry matter) in healthy and
affected calyx par%s.

month analysis healthy healthy healthy affected affected affected
recept—= centre margin recept—- centre margin

acles acles
March Ca 220 204 180 286 380 440
April Ca 264 238 210 292 371 394
March NO3 13635 790 475 1745 1500 1265
April ND3 1560 1020 575 1820 1525 1080

Calcium and nitrate contents in the tails of affected calyces were much
higher than in the tails of healthy calyces. The physiolegical
background of the disorder is not clear at the moment. Further study is
required to find out whether calcium oxalate is involved.
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EC levels with cherry tomatoes in recirculating water (A,L. van den Bos
and M. Zevenhoven}

On 23 December cherry tomatoes (ev. “Cherita”) were planted cut in
recirculating water, The experiment was ended on 26 June 1987:1The
following treatments wez? applied: 1, continuoug EC of 3 dS.m ; 2.
contiTuous EC of 5 dS.m *; 3. EC level 7-3 dS.m ~; &. EC level 7-5
d5.m ~, In treatments 3 and 4 the EC was lowered at the begincing of
April. After statistical analysis yvield {in kg) and fruit weight did
not differ significantly., With continucus EC level of 3 dS.m = the
fruit shape is significantly less satisfactory than with the other
treatments, which did not show significant differences.

Variation of the EC value in rockwool slabs (A.M.M. van der Burg and C.
Sonneveld)

On two nurseries the variation of the EC value in rockwool slabs was
measured on different spots in the greenhouse, Three series of
measurements were carried out, In May, July and September. On both
murseries the water was supplied by means of trickle irrigation. The
quantity of drainage was 20 % of the supply. On one nursery the
rockwool was wrapped in plastic bags with a length of 8 m, In September
the stangird deviation_Yas highest. The EC values per bag ranged from
2,8 dS.m ~ to 7.6 dS.m . On average the value was 4.3, On the other
nursery the rockwool was placed in gutters. The length of the gutter
was 36 m and the slope was 0,2%, Just as in the other nursery highest
standard deviation was found in September, The logfst and highest
average EC value per gutter were 2.3 and 8.1 d8.m ~, respectively. On
the highest side of the gutter the EC value was lower than at the
drainage point.

WATER SUPPLY

Comparison of trickle irrigation systems (A.M.M. van der Burg and C.
Sonneveld)

In an experiment five trickle {irrigation systems were tested for their
sensitivity to clogging. Therefore a special equipment was Installed.
Two types of systems can be distinguished, one type with emitters on
the main tube and the other with emitters on the secondary tubes. Of
the trade marks tested, Druppelader and Eurodrup belong to the first
category, Netafim inscrew, DSU and Capillair to the second, Thirty
emitters of the various trade marks were installed. Three times a day a
watering was applied with surface water filtered through sand. The
release of the emlitters was measured once a month, The coefficient of
variance of the capillary system increased in August to 20% whereas
previously the ¢.v. as 4%. The ¢.v. of the other systems did not change
during the test period.
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Clogging of trickle irrigation systems and cleaning methods (A,M.M. van
der Burg and C. Sonneveld)

On a nursery a comparison was carried out between different c¢leaning
methods. The water release of the emitters was measured both before and
after the cleaning treatment., Initially the ccefficient of variance
between emitters was ca 12%, Treatment with water under high pressure
{5 bar) showed the best result, The coefficient of variance was reduced
to 3%. Scakipng with 1% nitric acid for 24 h reduced the coefficient of
variance only to 7% and soaking with 4,3 g hypochlorine solution for 24
h only to L1X%,

Specific effects of sodium chloride on sweet pepper grown on rockwaol
in a recirculation system {(A.M.M., van der Burg and C. Sonneveld)

After tomatoes in previous years this year sweet pepper was grown., The
treatments were similar to those of the 1985 and 1986 experiments (see
Annual Rg?ort 1985, pp. 21-22). The basic level for nutrient supply was
2.2 dS.m -~ for all treatments, Higher levels were realised by adding
nutrient salts or NaCl, In one treatment the nutrient solution was
replaced fortnightly,

Increasing the EC value with nutrient solution from 2.2 to 3.7
reduced the marketable vield with 4% and an increase to 5,2 reduced the
vield with 16%, Increasing the EC value with NaCl from 2.2 to 3.7
reduced the marketable yield with 11%Z and an increase to 5.2 reduced
the yield with 21%. The fortnightly replacement resulted in a small
insignificant yield reduction in comparison with no replacement. With
respect to the quality of the fruits it was observed that higher EC
values increased blossom end rot. The NaCl treatments showed even more
blessom end rot., Higher EC and Nall levels gave less russetting and
also less green spot,

In this experiment the uptake of Na and Cl ions by the crop was also
traced. The uptake of Na was very low especially in the older crop. In
May the uptake of Na in the treatment with 12,5 mmol Nall in the
nutrient solution was less than 0.1 mmol Na per litre water absorbed.
The Cl uptake in this treatment during the same period was 0.5 mmol per
litre,



- 23 -

5. DEPARTMENT OF HORTICULTURE AND GLASSHOUSE CLIMATE

C.M.M, wvan Winden

TOMATO

The effect of the nutrient concentration on yield and quality
(K. Buitelaar)

The effect of the nutrient concentration in the rockwool slab on the
sensory flavour of tomato fruits was investigated, Five nutrient
golutions were maintained with cv. “Counter” planted out on 10 July.
During the periocd 3 August-30 October the fol}owing average EC levels
of the nutrient solution were realised (dS.m ): 2.0, 4,2, 6,3, 8,2
and 10,2, With increasing nutrient concentrations magnesium deficiency
in the leaves was stranger from the end of August onwards. No
significant differences in yield were observed. The avergge fruit
weight, however, was significantly higE?r with 2.0 d5.m = (P < 0.01)
and significantly lower with 10,2 dS.m (P < 0,01) than with the
other nutrient concentrations. For quality observaticns see section
“Quality research of tomato” (p. 26).

Leaf picking in the heated tomato crop (K. Buitelaar)

Different numbers of leaves per plant were maintained by removing 3,
6, 9 and 12 leaves above the harvest truss as compared to a contrel
treatment {no leaf picking). In addition a shock treatment was given
by removing 3, 6 or 9 leaves at once. Cv. “Counter” was sown on 11
November. From the beginning of March the differences in leaf numbers
were realised in a period of 3 weeks. Subsequently 3 leaves per plant
were removed weekly so that the differences were maintained. On 1 May
the leaf layer per plant was 300 cm in the control treatment, 180,
160, 140 and 120 ¢m wich 3, 6, 9 and 12 leaves above the harvest
truss, respectively. The shock treatment was carried out on 23 March
and 9 May, Harvest took place from 23 March to & July, From 20 May
onwards the yield in the treatment of removing 12 leaves above the
harvest truss remained significantly behind (P < 0.00l) and from 3
June in the treatment of removing 3 and 9 leaves. The shock treatment
did not result in significant yield differences. The effect on the
fruit quality of the varicus treatments is reported in the section
“Quality research of tomate” (p. 26),

The effect of stopping plants on the yield and the imcidence of
russetting (K, Buitelaar)

The incidence of russetting on tomate fruits may be caused by a
reduced plant load towards the end of the cropping period. In 2
experiments the plants were stopped at Z m height; subsequently in one
experiment side shoots were allowed, in the cother experiment they were
removed. In two other experiments the plants were not steopped. In one
new trusses were kept above 2 m height, in the other they were
removed. For the first 2 experiments cv, “Counter” was planted on
rockwool in the glasshouse on 30 December 1986, For the second 2
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experiments {(cv., “Calypso”)} planting date was 25 June. In both crops
no significant differences in yield between the four treatments were
observed. In the treatment “no stopping/keeping trusses” at the end of
the cropping pericd a substantial number of greean fruits was
harvested. The effects of the treatments on the fruit quality is
reported in the section “Quality research of tomato” (p. 26).

Vibrating methods, vibrating frequency and the fruit setting of tomato
(K. Buitelaar)

In 1986 several growers started to vibrate the stems, Truss vibration
is applied 2 or 3 times a week, In an experiment with cv. “Counter”
truss and stem vibration were applied 2 and 3 times a week. Sowing
took place on 1l November. Flowering started on 26 January., Harvest
took place between 23 March and 6 July., Only 1n the first week of
harvest truss and stem vibration twice a week resulted in a
significantly lower yield (P < 0.001) of 0.3 kg.m - compared to
vibrating three times a week.

The yield difference between truss and stem vibration in the first
week of the harvest was not significant, Only during the first 3 weeks
of harvest stem vibratien resulted in a significantly lower fruit
welght (P = 0.006) than truss vibration. The number of seeds in each
fruit was more than 20 % lower with stem vibration than with truss
vibration. Fruit shape, firmness, colouring and shelf life did nect
show clear differences between treatments. The experiment will be
repeataed in 1988,

Effect of plant movement on growth and yleld of tomato (K. Buitelaar)

In experiments with fixed and mobile crep wires noe significant
differences in yield were observed, despite an Improved light
penetration in plants on mobile crop wires (see Amnnual Report 1986, p.
33). This might have been caused by moving the plants, In an
experiment tomato plants {ev. “Counter”, sowing date 1l November 1986}
were shaken briefly from flowering (26 January) until L2 April once
per 2 days, once a day and twice a day. As the shaking frequency
increased the plants remained shorter and the leaves smallet. This
resulted 1n an unfavourable ratic between leaf area and fruit load,
causing magnesium deficiency in the leaves, This serious magnesium
deficiency stopped frult setting so that yield reduction occurred,
mainly due to a lower number of harvested fruits.

Development of a descriptive growth model of tomato (A,N.M, de Koning,
D, Klapwijk and K. Buitelaar)

Tomatoes (ecv, “Counter”) were grown in 4 glasshouse compartments with
diffetent 24~h temperatutes, viz., 17, 19, 21 and 23°¢, from L4 January
{flowering of the first truss) until 11 March. On 28 January and 11
and 25 February plants were moved from one compartment to another and
vice versa. In this way 40 temperature treatments were obtained.
Flowering seemed to be directly dependent con the actual temperature,
without after-effects. Flowering rates were 0.85, 0.96, L.09 and .13
at 17, 19, 21 and 23°C, respectively. The time from flowering until
the fruits started colouring (maturation period) was shortened by the
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higher temperatures, Especially older frults seemed sensitive to
temperature. The length of the internodes was not affected by the
temperatures applied, Yield was earlier at_the higher temperatures;
however, already at the level of 2,5 kg.m © differences wers gone., The
highest final yield (5 June) was obtained at the treatments starting
(first weeks after flowering of the first truss) with a high
temperature and ending (some weeks before harvest) with a low
temperature.

Weekly diameter measurements of all the fruits from 4 plants per
compartment showed that in the beginning total fruit growth (increase
of fruit fresh weight per plant) increases with the temperature., From
40 until 100 days after flowering of the first truss total fruit
growth was higher at the lower temperatures. Although temperatures
were set equal at 1l March, differences in total fruit growth
continued until the end of the experiment (5 June).

Sun screens in a tomato erop (G.P.A, van Holsteijn)

Investigations to improve the summer climate were continued in 1987.
Again the effect of mobile sun screens on the yield and quality of
tomatoes was studied., The experiment was carried out in 8 glasshouse
compartments equipped with an open-structured sun screen {50 %
aluminised ribbon, 530 % open (LS-15F)). The 4 treatments were: congﬁol
{no screening); screen 100 % closed if cutside radiation > 650 W.m

and glasshouse tempgiature > 23°C; screen 100 % closed if outside
radiation > 550 W.m “ and glasshouse Egmperature > 23°C; screen 100 %
closed if outside radiation > 450 W.m “. Tomatoes (cv. “Counter”) were
planted on 5 April. After 25 May the screens were closed at the
radiation levels mentioned. Harvest began on 2% May. On that date all
fruits of 20 plants per compartment were harvested and weighed; this
was also done at termination of the experiment on 14 September. To
determine the relationship between light and yield the green fruits at
the begianning and at the end of the period were taken into account.

The light interception of the screen appeared to depend strongly
on the sun”s altitude. Therefore calculations of the light loss by the
screens are based on the estimated value of 58 Z%Z. All screening
methods adversely affected the yield. However, im the screened
compartmnents the avallable light appeared to be used more efficiently
than in the unscreened ones. For the duration of the screening period
the percentage of light interception was higher than that of yield
loss.

In 1987 many temperature measurements were carried out on fruicts
and leaves. Fruit temperatures were measured with a digital
thermometer and a thermocouple of 3 mm length, Leaf temperatures were
measured with an infrared thermometer, The effects of the screen
(LS~15F), the fruit ecolour, the fruit diameter and the fruit position
on the fruit temperature were investigated.

Measurements indicated that fruit coloutr did not affect the
temperature level. Under the screen the fruits were ccoler than in the
unscreened compartments. In the morning there was a distinct
relationship bhetween the radiation level and the fruit temperature,
This relationship could not be observed in the afternoon. On both
measuring days, with bright sunny weather the highest fruit
temperature was recorded between 15.00 and 16.00 h. On 20 August the
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maximum fruit temperature was ca $°¢ higher than the air temperature,
Under the closed screen the fruits were at most 4°C warmer than the
glasshouse air, Occasionally simultaneous measurements were carried
out on large fruits {with a diameter between 4,5 and 5.0 ¢m) and small
fruits (diameter between 2.5 and 2.0 cm). On 6 July between 17,00 and
17,30 h the temperature of the large frults was on average 36.19C and
of the small fruits 33,2°C, This difference may be explained by the
differences in the rate of cooling down. Several times measurements
were carried out in different places of the same fruit. In the shadow
only small differences within one fruit could be observed (< 1°C).
Fruits in the sun, however, shortly after noon showed differences of
up to 8°C in the same fruit, Simultaneous measurements of fruit and
leaf temperatures indicated that leaves in the sun were warmed up on
average 1.,5°C less than fruits.

The effeet of GA, application via the roots in an early tomato crop on
rockwool (W. van Ravestijn)

Cv, “Turbe” was sown on 17 November. The plants received a total of
0,3 or 0,6 mg GA3 per plant divided over 6 doses between 9 December
and 13 January, with one week intervals between them. Compared to the
control treatment (no GA.) GA, showed adverse effects, such as more
desiccated first trusses and a lower early yield. The effect of the
concentration was significant (see also Annual Report 1984, p. 32),
This study will not be continued,

Quality research of tomatoes (J. Janse)

In the keeping quality experiments the tomatoes were always stored at
a temperature of 20°C and a relative humidity (RH) of 80-90%., Colour
and firmness were assessed daily, which made determination of colour
and shelf life possible. The ripening period is the number of days
between the day of harvest and the day that the fruit reaches colour
stage 100% orange., The shelf life is the number of days between the
fruit reaching colour stage 1007 orange and it becoming soft. In
several experiments the fruits were also assessed for russetting
according to a scale 0 - 5, in which O means no cracks and 5 very many
cracks; From a point of view of £lavour in most trials also the EC
(dS.m "), acid content {(mmol H30 /100 g fresh welight) and the scluble
solids content (%) were measurid,

1, Effect of the glasshouse climate on quality

l.1. Temperature level

In an early heated crop the effect of the temperature level on the
quality was investigated. The tomatoes were grown from l4 January
until 1li March at 4 constant temperature levels of 17, 19, 21 and
23%C. By moving within this period some plants three times from one
compartment to another 4 two-week periods with alternating
temperatures were created. The fruits were assessed weekly for shape,
colour and firmness, Both shape and firmness improved as the
temperature rose and as this high temperature was maintained for a
longer period. In the low temperature regimes there were many hollow
and angular fruits.
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To determine the keeping quality and the dry matter content the
fruits of the first, third and fifth truss were collected, and to
determine the internal quality the fruits of the second, fourth and
sixth truss. As the temperature was higher colouring was more rapid,
shelf life longer and the acid and soluble solids content higher. In
the alternating temperature regimes the fruit quality improved as the
higher temperature was maintained longer.

The results of this experilment were confirmed by temperature
trials on experimental stations, At Experimental Station Breda the
shelf life of tomatoes grown at a temperature of ca 18°C and 19°C from
planting cut until the beginmning of harvest, was 6,5 and 7.4 days,
respectively, In a storage trial at the beginning of April at
Experimental Station Sappemeer the earliest reduction of the 24 h
temperature resulted in the shortest shelf life., In a late crop on the
same station the temperature regime showed opposite effects, A low
night temperature of 17°C prolonged shelf 1ife with 1.5 days compared
to a night temperature of 22°C during the first 5 weeks. A similat
effect of the night temperature was found earlier in an interplanted
crop (see Annual Report 1986, p. 50).

1.2, Summer climate

The study of the effect of screening out high radiation peaks was
continued during the summer of 1987 (see Annual Report 1986, pp. 34
and 37). The main reason for this study were quality problems of
tomatoes in periods with high radiation. The sun screen used was the
open-structured screen LS-15F, From mid-July until mid-September the
tomatoes were assessed for quality, Due to the poor weather conditions
during the summer the experimental conditions were far from ideal, The
shelf life significantly increased from 3,9 to 5.9 days as screening
increased., No screening resulted in a percentage of discoloured fruits
at harvest which was twice that in the screened treatments. With
respect to russetting and gold specks there were no differences
between the treatments. It seems reasonable to suppose that with
normal summer weather even greater effects of screening on quality can
be observed., Therefore the investigation will be continued in 1988.

1.3 High fruit temperatures in picked tomatoces

Literature data indicate that fruit temperatures higher than 30°C may
cause problems with colouring because formation of carotenes has
stopped temporarily. In scme experiments with picked round and
beefsteak tomatves the effect of exposure to high temperature on
colouring was investigated. The tomatoes were harvested in colout
stage 1 according to the colour spectrum of the Central Bureau of
Vegetable Auctions. Every 2 days the tomatoes were transferred from a
temperature of 38-40°C to room temperature (20°C) and assessed for
calour. For comparison there was a control treatment of constant 20°C,
Two days” storage at the high temperature did not affect colouring.
When stored for 7 days or longer at 40°C the round tomatoes had become
yellow for 50-100 %. However, after transfer to 20°C these round
tomatoes coloured ved in the course of time. Storage periods of more
than 2 weeks at the high temperature resulted in wrinkled and soft
fruits. Beefsteazk tomatoes showed the same results as the round ones,
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but these fruits began to shrivel when the storage period at 38°C
exceeded 4 days.

2. Effect of leaf picking on quality of tomato fruits

Both in the normal and in the warm air heated tomato crop the effect
of leaf picking on fruit quality was determined.

The experiment in the normal heated crop was carried out at the
research station. The study was divided into 2 parts. In the first
part different levels of leaf picking were maintained. The treatments
were!: no leaf remocval and maintaining constant leaf picking levels of
3, b, 9 and 12 leaves above the harvest truss. The second part
consisted of a shock treatment on 2 dates by removing at once 3, 6 or
9 leaves, On 4 of the 5 trial dates there was a significant effect of
leaf picking on shelf life. Generally, keeping quality reduced as more
leaves were removed. Extreme levels of leaf picking reduced keeping
quality with 30 % while also scluble solids content was low. The acid
content was significantly lower when no leaves were removed, but the
soluble solids content was significantly highest, Between the
treatments no clear differences in fruit shape, firmness at harvest,
russetting, gold specks and ripening pericd could be observed.

Only the first shock treatment showed a clearly negative effect on
shelf life, two weeks after it was carried out. The dark weather
conditions after the shock treatment was carried out may have
influenced the results.

On 3 experimental stations a leaf picking trial was conducted with
warm air heated tomatces. The treatments were!: leaf picking until the
harvest truss, up to and Iincluding 6 leaves above the harvest truss,
up to and including 12 leaves above the harvest truss, At each
experimental site 3 to 4 storage trials were carried ocut, The average
colouring period in the 3 treatments was 3.1, 3.4 and 3.7 days,
respectively. The fruits, which often had colour flaws at the high
leaf picking levels, had a long ripening period and a reduced shelf
life., Leaf picking did not seem to affect the incidence of russetting.
The shock treatment at 2 experimental stations did not influence the
quality. As in the normal heated crop the poor weather conditions
might have been partly responsible for this effect.

3. Effect of nutrition cn quality of tomato
In 3 nutrition trials quality observations were carried out as well.

3.1 Separate root system.

The effect was studied of different EC values in the roct system of
the same plant on yield and quality. The tomatoes were grown in a
system in which the roots were forced to divide themselves over 2
rockwoel slabs, With respect to water and nutrient solutions these
rockwool slabs were completely separated, During the cropping period
the potassium level was kept at a sufficiently high level at all EC
values. The EC in the root environment ranged from 0.5 to 5.0 dS.m .
A total of 6 storage trials was conducted and the tomato fruits were
assessed 5 times for internal quality.
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A higher EC in the root environment resulted in a more rapid
colouring, a higher EC level in the fruit and a higher acid content,
The shelf life and the soluble sg%ids content were significantly
better at the highest EC (5 dS.m ~). ILf both & high and a low EC level
in the slab could be selected the E}ant showed most pronounced
responses to an EC level of 2 dS.m ~, as far as the various quality
characteristics are concerned.

3.2 Cation ratiocs

In an experiment in the early heated crop of round tomatoes 3 Mg
levels were applied, viz. 1.5, 3.0 and 4.5 mmol.l” - in combinatien
with 4 K/Ca ratios of 2, 1, 0.5 and 0.25.

Generally the Mg concentration did not seriously influence
ripening period, EC and acid content., In spring at the lowest Mg
concentration the shelf life was shorter and the soluble so0lids
content lower, probably due to serious magnesium deficlency. A higher
K/Ca ratio slightly reduced the ripening period and mostly resulted in
a higher EC and acid content. The shelf life mostly slightly improved
at the highest K/Ca ratio.

3.3 EC and quality, in particular flavour

At the Sprenger Institute in Wageningen many sensory experiments were
carried out in 1985 and 1986 with tomatoes of various origins. One of
the aims of this research was to find out which chemical and sensorial
parameters showed correlation with the agreeableness assessed., In 1986
there appeared to be a very strong relationship between the
sensorlally observed flavour and the agreeableness, The chemical
parameters, the acid content and the soluble solids content, did
influence the agreeableness but the correlation was tco weak to serve
as a basis for a classification of the samples according to taste
lavel, In the literature sometimes a clear relationship between the
chemical parameters and the taste is found., Often, however, these
results come from goal-oriented experiments,

Therefore an experiment was set up to investigate whether at
modification of one experimental factor, viz. the EC, there was a
clear relationship between chemically and sensorially measured
characteristiecs. From previous research (see also Annual Report 1982,
p. 48) it is known that maintaining different EC levels results in a
distinct variation in internal quality. The experimeEE was conducted
in autumn with 5 EC levels ranging from 2 to 10 dS.m “. Increasing EC
levels caused a more rapid colouring, longer shelf 1ife, higher acid
and soluble sclids content and a reduction of russetting. The results
confirm previcus findings. At the Sprenger Institute the fruits were
assessed twice sensorially for sweetness, acidity, flavour and
agreeableness., Correlations between sensorial and chemical parameters
were not high, In view of these results sensorial determination of
taste is desirable in future research.

4, Influencing the incidence of russetting in tomato by means of
stopping

At the end of the cropping period tomato fruits are certainly not
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always of the best quality, In trade circles this is often ascribed to
the use of Ethrel, but experimental results have so far not indicated
that the application of Ethrel on full grown tomato fruits leads to
reduced quality, However, at the end of the cropping period tomatoes
often have many swelling cracks. These may be caused by stopping the
plant, which leads to an unfavourable ratio between vegetative and
generative growth. In a heated and an autumn crop 2 experiments were
conducted in an attempt to influence this ratio.

The treatments were: no stopping and allowing trusses (A); no
stopping and removing trusses {B); stopping and allowing sideshoots
{C}: and stopping and removing sideshoots {D). The treatments were.
begun when the heads of the plants had reached the wire (ca 2 m
height).

The fruits were assessed for russetting in the heated crop during
the last 5 weeks af harvest, in the autumn crop during the last 7
weeks. The russetting assessments for the & treatments were 0.74,
1.71, 1.83 and 1.48, respectively. In the autumn crop these values
were 0,39, 0,72, 0.56 and 0.79, respectively. Clearly most swelling
cracks occurred in the heated crop, Crop growth in autumn was
disappeointing, partly due to Mg-deficiency. Consequently the data
obtained in this period are less reliable. In both creopping periods
least russetting was found in the treatments where the plants
continued their normal growth. In the heated crop the incidence of
swelling cracks was significantly higher in treatment C than in
treatment B, in contrast to the avtumn crop, Therefore, the best
method to prevent russetting in the last weeks of harvest is to allow
the plants to continue growing.

5., Gold specks and keeping quality of tomato

Previous experiments indicated that tomatoes with gold specks contain
sharp calcium oxalate crystals (see Annual Report 1986, p. 40), In
storage trials at the auctions tomatoes with gold specks combined with
russetting often appeared to have a poor keeping quality. In a starage
trial at the research stationm it was investigated whether this was
also the case for goldspecked tomatces without russetting. Fruits with
slight, moderate and severe degree of gold specks were collected from
5 nurseries with a late tomato crop. Fruit ripening peried was not
affected by the degree of gold specks, In contrast, the shelif life was
reduced very significantly as the fruits contalned more gold specks.
Averaged out over all nurseries the shelf life of tomatoes with
slight, moderate and severe degree of gold specks was 5,4, 4,4 and 3,4
days, respectively.

6, Development of tomatc quality in the course of time

Partly as a result of an experiment with different planting dates (see
Annual Report 1986, p. 41) research was carried out on a holding with
a high wire system into the development of the ripening period, the
shelf life, the acid content and the soluble seclids content in the
course of time, Simultaneously leaf and fruit analyses were carried
out to determine possible relationships with quality,
From week 12 to week 44 the fruits were tested weekly on quality.

Often the colouring was irregular and lasted on average 5 days. The
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shelf life was very short, During the first 6 weeks this was 5 to 6
days. Later 1t ranged between 1 and 3 days. In the course of time the
acid content decreased from more than 7 to 4.3 mmol H,0/100 g. The
soluble solids content did not exceed 4.5% for the dufation of the
period.

7. Effect of the sample size, colour stage and frult size on the
internal quality of cherry tomatoes

In collaboration with the Central Bureau of Vegetable Auctions and the
Sprenger Institute a number of cobservations were carried out with
respect to the internal quality of cherry tomatoes,

Sample size. In corder to determine the variation within a sample and
consequently the desired sample size 30 tomato fruits from 2 sites
were analysed individually for acid content and soluble solids
content. A number of 30 fruits per sample appeared to be necessary to
obtain a satisfactory estimate of the actual value.

Colour stage. On 2 sites at 2 pelnts in time cherry tomatones were
harvested in a4 number of colour stages, and analysed immediately.
Fruits from cne site showed distinet relationship between colour stage
and acid content. F0£ each colour stage the acid content decreased
with ca 0.5 mmol H,0 /100 g. In fruits from both sites the soluble
solids content incfeased as the fruits were harvested redder, on
average with ca 0,2% per colour stage.

Furthermore experiments were conducted with fruits from the same
sites but after they were stored until they had reached colour stage
11 according to the colour spectrum of the Central Bureau of Vegetable
Auctions, No relationship between the colour stage at harvest and the
acid content was apparent. The soluble solids content, however, was
higher as redder fruits were harvested.

Fruit size, Fruits from 3 sites were investigated for the effect of
the fruit size on the internal quality, As the cherry tomatoes were
bigger the acid content seemed to decrease but the soluble selids
content slightly increased.

Tomato cultivar trials (J.P. Straatsma, M.H, Cools, A.B. Jansen,
N.L.M. Stijger and W. de Bruijn)}

Preliminary trials

a. Bilocular types

Heated crop. Ten new cultivars from & sesdhouses were tested in
duplicated trials on 3 sites against the standard cultivars “Turbe”,
“Counter” and “Calypso”. The cultivars recommended for further trial
were “E15599°, “669°, “670°, “86-88" and "B4lil”,

b, Multilocular (heefsteak) types

Heated crop., Six new cultivars from 3 seedhouses were tested on 3
sites against the standard cultivar “Dombito”. The following cultivars
were recommended for further trial: “E158507, “EL5867” and “86 W9537,
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Decisive trials

as Bilocular types

Heated crop. A series of 5 cultivars Including the standard cultivars
“Turbo”, “Counter” and “Calypso” was tested in duplicate or in
quadruplicate on 11 sites with 35 repeats. Beside the quality aspects
of the fruits such as shape, colour and firmness, also the keeping
quality, the incidence of russetting and sugar and acid contents were
determined. The cultivars “Turbe” and “Counter” were recommended, the
cultivar “Calypso” was especially recommended for the high wire crop.
Warm air heated crop. A series of 6 cultivars including the standard
cultivars “Criterium”, “Turbo” and “Calypso” was tested on 7 sites
with 18 repeats. The same assessments and determinations were carried
out as in the heated crop. The cultivars "86W7047, “Criterium”,
“Turbo” and "Calypso” were given either qualified or unqualified
approval,

Cold crop. A series of b cultivars including the standard cultivars
“Abunda” and “Criterium” was tested on & sites with 14 repeats. The
same assessments and determinations were carrled out as in the heated
crop. iIn 1988 the cultivars approved for recommendation will be known.
Interplanted crop, A series of & cultivars, including the standard
cultivar “Abunda”, was tested on 5 sites with 17 repeats. The same
assessments and determinations were carried out as in the heated crop.
The results will be published in 1988.

b. Multilocular (beefsteak) types

Heated crop. A series of 3 new cultivars, including the standard
cultivar “Dombito” was tested on & sites with 16 repeats. Beside the
quality aspects colour, firmness and relative grade also sugar and
acid determinations were carried cut. Finally the cultivars “E15068~
and “Dombito” could be given qualified or unqualified approval,

Comparison of cherry tomate cultivars (K. Buitelaar, J. Janse)

The acreage of cherry tomatoes grown in the Netherlands is rapidly
increasing, now also as early heated crop on rockwool. Five cultivars
were compared with the present maln cultivar, “Cherita”, Sowing took
place on 12 November, On 29 December the plants were placed on
rockwool in the glasshouse. Harvesting was ane from 25 March until 3
June. The vield ranged from 5.0 to 6.5 kg.m °, the average fruit
weight from il to 16 g, the shelf life from 6.7 to 12,7 days, the
soluble solids content from 4.9 to 6.8%, and the acid content from 9.4
to 13.9 mmol/ 100 ml sap. Cv. “Cherita” gave the best results.

Utility value of prune tomato cultivars (K. Buitelaar)

Four prune tomato cultivars were compared with cv. “Estafette”. Sowing
was done on 23 June, planting out on 22 July. Three cultivars were
self-stopping. In comparison with cv. “Estafette” the yield was 50-70
% lower. The fruits were very variegated and softened rapidly. None of
the prune tomato cultivars had any commercial value,
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CUCUMBER

Chemical control of thrips (Frankliniella occidentaliis) (J.A.M. van
Uffelen, M. van der Staaij)

In the 1987 cucumber season the control of the thrips Frankliniella
occidentalis gave serious problems. Due to the incidence of this
parasite on several holdings the crop had to be cleared prematurely,
The best results in the control are to be obtained with dichlorvos.
This compound, however, may cause serious fruit abortion in cucumber.
For this reason in commercial practice frequently the compound
methomyl is used; in many cases, however, this compound gave
fnsufficient results to keep the pest under control. There are various
methods to apply this pesticide, viz., spraying, dusting and fogging.
Beside dichlorvos and methemyl occasionally oxamyl is used. The
effectiveness of this compound is, however, doubtful., To gain insight
intc the effectivity of the control, the effects on toxicity to the
crop and on yield, a co-cperative experiment was set up with the
Department of Pests and Diseases in an autumn crop. Several
application methods of dichlorves and methomyl were tested, Alsc the
controlling effect of oxamyl trickled te the plants, was studied. The
plants for these experiments were planted on rockwool on 4 August in a
tecirculating system,

During the cropping period the parasites were counted regularly, both
before and after the control treatments, to determine the controlling
effact, To determine the effect on yield the Ffruits were counted and
weighed at harvest.

This trial confirmed that dichlorvos gives the best controlling
effect, Of the 3 application methods of methomyl {dusting, spraying
and fogging) dusting gave the best and spraying the worst results. The
effect of oxamyl was alsc in this experiment virtually nil. Crop
damage was not observed with the use of dichlorvos. Neither did oxamyl
cause any visible crop damage., Fogging methomyl gave the most serious
and unacceptable damage.

Yield was highest in the untreated plets. In the dichlorves-space
treatment, however, the yield was nearly as high, which justifies the
conclusion that this agent, provided it is applied at the right
moments, is of use, Dusting and spraying methomyl resulted in a yield
reduction of 13%, and fogging this pesticide in ca 30%. Applying
oxamyl via the trickle irrigation system hardly affected the yield.

An attempt was made to determine the sensitive period for fruit
abortion by a series of sprayings with dichlorves. However, no fruit
abortion at all was observed. Possibly this was due to the fact that
especially the vapour of dichlorvos has fruit aborting effects and
because each time only a few plants were sprayed in a relatively large
compartment.

Using dichlorvos in propagating cucumber plants (J,A,M, van Uffelen)

Experiments pointed out that dichlorves (DDVP) is the most effective
agent in the control of the thrips Franklinilella occidentalis. In view
of the problems with this thrips in the cucumbetr culture it is
essential that the crop can be started with plants which are free from
thrips as far as possible. Use of dichlorves during raising may
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therefore be valuable,

Many plant raisers and growers raising their own plant material
fear, however, that dichlorvos might damage the leaves of the young
plants in the winter moanths. The low light levels make the plant weak
and sensitive to the agent.

To galn insight inte these damage risks an experiment was set up
in which on several days dichlorvos was applied on young plants using
different methods. It was also attempted to obtain differences in
plant sensitivity by intercepting light with part of the plants by
means of shading cloth.

In this experiment double the normal dosage of dichlorves resulted
in clear damage. Growth was slower and a considerable number of leaf
edges was burnt so that the leaves were bulging. Sometimes only small
tips were burnt but sometimes an edge of 0,5 cm.

Application of the nermal dosage without ventilation showed the
same damage bubt te a light degree. Ventilating after the normal dosage
resulted in scarcely visible damage.

Between the shading levels no clear differences in damage could be
observed, neither between plants which were treated 2 and 5 times.

The conclusion seems valid that the use of dichlorvos during
propagation is possible but that ventilation shortly after application
is necessary to reduce the risk of damage, Limited damage seems to he
praeferred above the presence of thrips in the plant material.

Cucumber cultivar trials (J.P. Straatsma, M.H. Cools, A.B. Jansen,
N.L.M, Stijger and W. de Bruijn)

Preliminary trials

Heated crop. Ten new cultivars from 6 seedhouses were tested against
the standard cultivars “Corcna”, “Lucinde” and “Ventura” in duplicated
trials on 4 sites. The cultivars “nr 44677 and “723” were recommended
for further trial,

Autumn crop. Nine new cultivars from 5 seedhouses were tested against
the standard cultivars “Ventura”, “Lucinde” and “Coroma” in duplicated
trials on 3 sites. The cultivars te be recommended for further trial
are not known as yet.

Decisive trials

Heated crop. A series of 7 cultivars including the standard cultivars
“Corona”, “Lucinde” and “Ventura” were tested on 10 sites in a total
of 27 repeats, Apart from the quality aspects shape, colour and length
the fruits were also tested for keeping quality. Finally, the
cultivars “Corona”, “Lucinde”, “Ventura”, “Mustang”, "7187 and “719~
could be given qualified or unqualified approval,

Warm air/cold crop. A series of 8 cultivars including the standard
cultivars “Lucinde”, “Corona” and “"Millio” were tested on 6 sites in
14 repeats, The same assessments and determinations were carried out
as in the heated crop. The cultivars "Mustang”, “E64387, “Corona” and
7157 could be given qualified or unqualified approval.

Autumn crop. A series of 5 cultivars including the standard cultivars
“Corona”, “Lucinde” and "Ventura” were tested on 9 experimental sites
in a total of 18 repeats, The same assessments and determinations were






