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Summary

The amount of P- and K-application to the seed-potato crop did not show any influence on the chemi-
cal composition of the immature harvested tubers, nor on the productivity if used as seed. Nitrogen
had a marked influence on the chemical composition of the tubers.

Seed from plots with high nitrogen dressing showed a tendencey to give fewer main stems. Concerning
the productivity of the seed the experiments showed contradictory results. It is concluded that the
amount of fertilizer applied to the seed-potato crop is of little importance for the productivity of the
progeny.

Introduction

The value of seed-potatoes is, as is generally known, mainly determined by their health.
Virus-diseased seed mostly produces low yielding plants. Infection by fungi (e.g.
Rhizoctonia solani. Fusarium spp., Helminthosporium solani) is often the cause of a bad
emergence and poor development of the plants. This may lead to yield depressions.
Besides these seed-borne diseases there may be other causes for low productivity of
seed, such as temperature and manuring in the growing season. According to Wenzl
(1950) a high temperature during the growth of the crop may lead to the development
of many thin sprouts (hair sprouts) on the tubers when planted or pre-germinated the
next season. Went (1959) found that the production of the progeny was influenced by
the temperature in the growing scason of the parent plants. low temperatures giving
seed with a higher productivity than did high temperatures.

Much research has been done on the influence of fertilizer application on growth and
development of the progeny. Emilsson (1949) found no influence on the length of the
dormant period, although he observed differences in chemical composition. due to
the amount of applied fertilizer. Other research workers observed earlier sprouting

* Retired in 1965.
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of the tubers if much nitrogen had been given to the crop (Kottmeyer, 1927: Wiinscher,
1952 Hofferbert and zu Putlitz, 1956).

Even the first development of the plants might be influenced by the nitrogen dressing
of the previous crop (Wiinscher, 1952: Hofferbert and zu Putlitz, 1956 Kriiger, 1951).
With increasing balanced manuring Pfeffer (1959) observed earlier sprouting and
emergence and a more rapid juvenile development. He ascribes these influcnces mainly
to the nitrogen component in the fertilizers, as the difference in germination and de-
velopment run parallel to the differences in protein content of the seed-tubers.

In some cases a favourable influence of phosphorus on germination and juvenile de-
velopment has also been found (Hofferbert and zu Putlitz, 1956: Brandt and Sessous,
1953). Even variations in chloride application may lead to differences in the quality of
sced potatoes (Arenz, 1950: Wiinscher, 1952).

Effects on yield have been reported by Hofferbert and zu Putlitz (1956) and Pfeffer
(1959). According to the latter these effects mainly occur in cases of unfavourable
soil conditions. Other workers (Volkart, 1948: Fischnich, 1957; Reichard. 1964) did
not find any influence of the manuring of the seed on its productivity, even when ex-
tremely high quantities were given (Fischnich et al., 1962).

In The Netherlands in the past few years attention has been given to this subject. From
1962 (o 1967 a number of experiments were done in which seed potatoes from crops
with different amounts of fertilizer were used. The results of these experiments regard-
ing the influence of the amount of fertilizer application on growth and yield of the
progeny, will be discussed in this paper.

Materials and methods

Experiments done by [BS

From 1962 to 1966 healthy seed of a few varieties was grown in field experiments with
different amounts of N, P and K-fertilizers.

Extremely high dosages were given (Table 1). This seed was planted the next year,
after cool storage and pre-germination, in a number of replications. Before planting,
the chemical composition of the seed was —in most cases — analysed. The experi-
ments — seed growing as well as subsequent productivity — were done on different soils
{Table 1).

In some of the experiments the progeny was grown at different nitrogen levels, or
harvesting took place at two stages of maturity. Yields were determined after grading
into different tuber sizes. In some of the experiments the number of main stems was
counted (Table 1).

Experiments done by PAW

In 1964 the variety Spartaan, in 1965 the varieties Spartaan and Multa, and in 1966 the
variety Multa were grown in one field and dressed with O and 200 kg N per ha. The
P- and K-application did not differ. This seed production took place in summer (April
planting) as well as in autumn (August planting) and was done in order to obtain infor-
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mation about the N-application during seed production on the productivity of the
progeny.

These experiments were combined with others in which the growth and production of
the potato under various conditions and in different periods of the season were studied,
for example the time of planting and of harvesting. the plant density and the age of
the seed were varied, and again the amount of N-application. These experiments were
done in four replications, however, in such a way that two blocks were planted with
seed produced with low N-application and two blocks with seed produced with high
N-application.

Before planting the chemical composition of the seed was determined (Table 3). Har-
vesting was done, in the frame of the experiments, at several times and at several stages
of development of the crop.

Yields were determined after grading and in most cases the number of main stems was
counted.

In all experiments the seed was pre-germinated. In none of the experiments the per-
centage of virus-diseased plants (leafroll and virus Y) exceeded 29/,

Results

The results of the 1BS-experiments are given in Table 1. Mathematical analyses of
these data showed that no significant effect of phosphorus and potassium was found
in any of the experiments. As Table 1 shows. there was also little or no influence of
these elements on the chemical composition of the tubers.

On the other hand, the variations in nitrogen application led to marked differences in
the chemical composition of the seed (Table | and 3). [t is known that nitrogen usually
reduces the dry matter content of the tuber. and in fact in all cases in our experiments
the DM-content of the seed decreased with increasing nitrogen appliation during its
production. The crude protein content, determined in the fresh material or in the
dry matter, increased with increasing nitrogen application: so did the NO; content.
In many cases the crude protein content was doubled, the NO; content quadrupled.
The tuber yields of the PAW-experiments are not given. As mentioned before, the
experiments in question were done to study some growth and production factors on
the potato. The tuber yields show a great diversity due to the varied treatments and
therefore it seems of little use to discuss them in the framework of this paper. How-
ever, the absolute data of yield are not essential to study the influence of the rate of
nitrogen application on the seed. For this. statistical tests of significance were made on
the differences between the results from seed produced with different nitrogen dressing,
but with the other experimental treatments the same, by means of the “sign” test. The
results of these tests are given in Table 3: those of the same tests, applied to the data of
the [BS-experiments, are shown in Table 2.
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The number of main stems

The tables show a tendency for seed trom a crop with a high rate of nitrogen applica-
tion to produce fewer main stems than seed from a crop with a low rate. In a number
of cases the difference proved to be significant (P - 0.05). From the literature little is
known about the effect of nitrogen on the number of stems of the progeny. Wiinscher
(1952) found that fertilizers (N, P and K) had a favourable influence on the number of
sprouts on the seed.

The size distribution

Differcnces in the number of main stems may influence the size distribution of the
vield. The percentage by weight of tubers larger than a certain size was therefore de-
termined. In the [BS-experiments the grade of =+ 45 mm was chosen, in the PAW-ex-
periments various sizes were used, depending on the stage of development at harvest.
Tests of these quantities sometimes show a signilicant increase of larger tubers (Table
2 and 3). if seed from a crop with high nitrogen dressing was used.

However. an effect on the size distribution was not found in all cases in which the
number of main stems was influenced significantly (e.g. PAW-experiments 1966). By
testing the year-totals of the PAW-experiments, thus drawing a greater number of
observations into the test, the experiments in 1967 show a significant decrease of large
tubers (Table 3). In this year no significant influence on the number of stems was
observed. If the total number of observations over all years together is tested. the 1BS-
experiments show an increase of large tubers in the case of high nitrogen seed (Table
2). In the PAW-experiments no significant diflferences were found in this respect
{Table 3).

The number of tubers was counted only in the PAW-experiments. No influence was
found of the number of tubers per main stem.

Total vield

In the IBS-experiments! in 1963 and 1965 a significantly higher yield was found in the
progeny of seed which had been produced with a high rate of nitrogen application. In
the other years no significant differences were found. If all the observations of the
IBS-experiments over the years are combined, there is a significant increase of yield
with the nitrogen content of the seed (Table 2). The PAW-experiments show a more or
less opposite effect. The tests of the results of the separate experiments do not show
any significant differences: in testing the year-totals in two of the three years a signifi-
cantly lower yield was found when seed produced with a high rate of nitrogen was
used. Testing the results of the years together also shows, in contrast with the results of
the IBS-experiments, a significantly lower yield from seed with high nitrogen content
(Table 3).

! Except the Renkum — experiment.
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Discussion

A general view on the results of these experiments leads to the conclusion that for the
productivity of the sced no great value should be given to differences in its nitrogen
content.

Although a tendency i1s shown for fewer main stems to be developed by sced potatoes
with a high nitrogen content, this influence seems to be too small to lead to real devia-
tions m vicld and size distribution. The contradictory results, obtained in these ex-
periments. can be found also in the literature.

Observations on the crop during the growing season confirm these conclusions. Only
in some cases were slight differences observed in development between the progeny of
ficlds with varied nitrogen application: these differcnces, however, disappeared soon
after emergence. These results are in agreement with the observations of other wor-
kers (Wiinscher. 1952: Hofferbert and zu Putlitz, 1956: Prefter, 1939).

It is known that the age of the seed potato plays a role in the germination of the tuber
and development of the plant (Kawakami. 19520 19621 Madec. 1958). The variations
in number of stems may be caused by differences in age of tubers from lields with
high and low rate of nitrogen application. However, no differences were found in the
time at which germination begun.

The disappearance of initial differences in development may indicate that young plants
soon after emergence change from feeding from the mother-tuber to uptake of nu-
trients from the soil.

Experiments elsewhere agree with this assumption. Morris (1967) found that tuber
sprouts soon alter planting - after the beginning of root-growth - arc able to take
up nutrients rom the surrounding medium and that the competition for nutrients
from the mother-tuber could be reduced by supplyving nutrients to this mediun.
Preliminary experiments of Dijkshoorn (1968, personal communication) showed that
plants from tubers of different nitrogen content did not vary in development. although
real differences in nitrogen content were found in the young plants after emergence.
The observations that sprouts already having root primordia before planting largely
dominate over those - mostly also smaller — without root primordia. with regard to
the development into full-grown stems (Schepers and Hoogland. 1968) should also
indicate a rapid uptake of nutrients from the soil soon after planting.

Zusammenfassung

Einfluss der NPK-Diingung -u Pflanzguthestinden auf die Eriragsfihigheir der Nach-
kommenschafi

In ciner Reihe von Versuchen mit verschiedener  Literatur iiber dicses Problem zeigt viele Wider-
Anordnung wurden von 1962 bis 1967 Beobach-  spriiche. Bei einer Anzahl der besprochenen Ver-
tungen iiber den Einfluss der Ditngermenge <u suche, bei denen die Phosphor- und Kalimengen
PRanzgutbestinden auf das Wachstum und den  varijert wurden. liess sich weder ein Einfluss
Ertrag der Nachkommenschalt gemacht, Die dieser Nithrstoffe auf die chemische Zusammen-
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setzung des Pflanzgutes noch auf den Ertrag
des Nachbaus feststellen (Tabelle 1),

Es crwies sich, dass Veriinderungen in der HGhe
der Stickstoffgabe cinen deutlichen Einfluss auf
diec chemische Zusammensetzung des Pllanzgutes
haben; mit einer hohen Stickstoffgabe wurde der
Rohproteingehalt oft verdoppelt, der NO,-Ge-
halt vervierfacht (Tabellen 1 und 3).

Dic Ergebnisse des Nachbaus, statistisch ge-
priift mittels des Zeichentestes, zeigen cine Ten-
denz zur Entwicklung von weniger Haupttrichen
bei Pflanzgut aus Bestinden mit hoher Stick-
stofldiingung (Tabellen 2 und 3). In bezug auf
den Gesamtertrag und  die Griossenverteilung

Résumé
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des Ertrages schwankten die Ergebnisse in den
verschicdenen Versuchen. In einigen Fillen wur-
den ein negativer, in andern Fillen ¢in positiver
Einfluss hoher Stickstoffdiingung auf das Pflanz-
gut festgestellt (Tabellen 2 und 3).

Anfingliche Unterschiede in der Entwicklung
der Nachkommenschaft von Pflanzgut mit unter-
schiedlichem Stickstoffgehalt verschwanden bald
nach dem Auflaufen der Pflanzen. Dicses Phino-
men dirfte erkldrt werden durch eine moglicher-
weise frithe Aufnahme von Nihrstoffen aus dem
Boden durch das sich entwickelnde Wurzel-
system, so dass der Einfluss der Mutterknolle
dadurch herabgesetzt wurde.

Influence de application NPK aux cultures de plants de Pomme de terre sur la producti-

vité de la descendance

De 1962 & 1967, dans un certain nombre d'ex-
périences de schéma variable. on a fait des ob-
servations sur 'influence de "apport de fertilisant
A la culture sur le développement et la production
de la descendance. Sur ce point. la littérature
révéle beaucoup de contradictions. Il résulte de
I'examen d'un certain nombre d’essais, dans
lesquels les apports de phosphore et de potasse
ont varié, que ces éléments n'ont aucune influen-
ce sur la composition chimique du plant. ni sur
la productivité de la descendance (Tableau [).
Il se révele que les variations dans I'apport d'azo-
te ont une influence marquée sur la composition
chimique du plant; avec un apport élevé de cet
¢lément, la teneur en protéine crue est souvent
doublée, la teneur en NOy quadruplée (Tablcaux
let3).

Les résultats de la descendance, testée statisti-
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