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Summary 

The anlount 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 producti\ity 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 tendency to give fewer main stems..Conccrning 
the productivity of the seed the experiments showed contradictory results. It is conc[uded that the 
amount of fertilizer applied to the seed-potato crop is of little importance for the productivity of the 
progeny. 

I n t r o d u c t i o n  

The value of seed-potatoes is, as is generally known,  mainly determined by their heahh. 
Virus-diseased seed mostly produces low yielding plants, lnl'ection by fungi (e.g. 
Rhizoctonia solani, Fttsarium spp., Hehninthosporium so~am) 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 manur ing  in the growing season. According to Wenzl 
(1950) a high temperature dur ing the growth of the crop may lead to the development 
of many  tlnin sprouts (hair sprouts) on the tubers when planted or pre-germinated tile 
next season. Went (1959) found that the product ion of the progeny was inlluenced bv 
the temperature  in the growing season 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 applicat ion on growth and 
development  of tile progeny. Emilsson (1949) found no influence on the length of the 
dorman t  period, al though he observed differences in chemical composit ion,  due to 
the amoun t  of applied fertilizer. Other research \~orkers observed earlier sprout ing 

* Ret ired  in 1965. 
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of  the tubers if much nitrogen had been given to the crop ( Kottmeyer,  1927: W/_inscher, 
1952; Hofferbert and zu Putlitz, 1956). 
Even the first development of tile plants might be inltuenced by the nitrogen dressing 
of  the previous crop (Wi_inscher, 1952; Hofferbert and zu Putlitz, 1956; Kr/]ger, 1951 ). 
With increasing balanced manuring Pfefl'er (1959) observed earlier sprouting and 
emergence and a more rapid juvenile development. He ascribes these influences mainly 
to the nitrogen component  in tile fertilizers, as the difference in germination and de- 
velopment ,un parallel to tile differences in protein content of the seed-tubers. 
In some cases a favourable influence of phosplaorus 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 difl'erences in tile quality of 
seed potatoes (Arenz, 1950: Wi.inscher, 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 malauring 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 to 1967 a number of experiments were done in which seed potatoes fl-om crops 
with different amounts of fertilizer were used. Tile results of these experiments regard- 
ing the influelace of the anaount of fertilizer application on growth and yield of the 
progeny, will be discussed in this paper. 

Materials  and methods 

Exl~eriments done by IBS 
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 coo[ storage and pre-germination, ill a number of replications. Before planting, 
the chemical composition of the seed w a s - i n  most cases -ana lysed .  Tile experi- 
ments - seed growing as well as subsequent productivity - were done on different soils 
(Table 1). 
In some of the experilnents 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 tile experiments the number of lnain stems was 
counted (Table I). 

E.vperiments dotze by PA I47 
Ill 1964 the variety Spartaan, in 1965 tile varieties Spartaan and Muha, and in 1966 tile 
variety Muha were grown in one field and dressed with 0 and 200 kg N per ha. The 
P- and K-application did not differ. This seed production took place in sumnler (April 
planting) as well as in autumn (August planting) and was done in order to obtain i n fo f  
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maliOl] about  the N-application during seed product ion oil tile productivity of  tile 
progeny.  
These experiments were combined with others in which the growth and product ion of  
the pota to  under various condit ions and in different periods of  the season were studied, 
for example the time of  planting and of  harvesting, the plant density and the age o1" 
the seed were varied, and again the amount  of  N-application. These experiments were 
done ill four replications, however, in such a way that two blocks were planted with 
seed produced with low N-applicat ion and two blocks with seed produced with high 
N-applicat ion.  
Before planting the chemical composi t ion 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 tile seed was pre-germinated. In none of  the experiments the per- 
centage of  virus-diseased plants (leaf roll and \ irus Y) exceeded 2 ",,~. 

Results 

Tile results of  the I BS-experiments are given in Table l. Mathematical analyses o f  
these data showed that no signilicant effect of  phosphorus  and potassiunl was Found 
in any of  the experiments. As Table I shows, there was also little or no influence o f  
these elements on the chemical composi t ion of  the tubers. 
On the other hand, tile variations in nitrogen application led to marked differences in 
tile chemical composi t ion of  the seed (Table l and 3). It is known that nitrogen usually 
reduces the dry mat te r  content of  the tuber, and in l\tct in all cases ill OUT experiments 
tile DM-content  of  tile seed decreased with increasing nitrogen appliation du, ing its 
product ion.  Tile crude protein content,  determined in the fresh material or ill tile 
dry naaUer, increased with increasing nitrogen application" so did the NO a content.  
In many cases the crude protein content was doubled, tile NOa content quadrupled.  
The tuber yields of  the PAW-experiments  are not given. As mentioned before, tile 
experiments ill question were done to study some growth and product ion factors on 
the potato.  The tuber yields sho\~ a great diversity due to tile varied treatments and 
therel\we it seems of  little use to discuss them in the framework of  this paper. Hoxv- 
ever, the absolute data of  yield are not essential to study the influence oF tile rate of  
nitrogen application on t h e  seed. Fo," this, statist ical tests of  significance were nlade on 
the differences between the results from seed produced v, ith different nitrogen dressing, 
but with the other experimental treatments tlle same, by means of  (he "sign" test. The 
results o l these  tests are given in Table 3: those of'the same tests, applied to tile data oF 
tile 1B$-experiments, are shown ill Table 2. 
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The illlllll~el" {)/ 'tllaill s l e l l l s  

The tables show a tendency for seed from a crop with a high rate of  nitrogen applica- 
tion to produce fewer inain stems than seed from a crop wit]l a low rate. In a number  
o f  cases the difl'erence 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. Wi.inscher 
(1952) found that fertilizers (N, P and K) had a lhvourable influence on the number  o1" 
sprouts on the seed. 

The size distribution 

Difl'erences in the number  of  main stems may influence the size distribution of  the 
yield. The percentage by weight of  tubers larger than a certain size was therefore de- 
termined. In the lBS-experiments the grade of  , 45 mm was chosen, in the  PAW-ex- 
periments \ a r ious  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 nulnber of  stems was 
observed. If the total number  of  observations over all years together is tested, the I BS- 
experiments show an increase of  large tubers in the case of  high nitrogen seed (Table 
2). Ira the PAW-experiments  no significant difl'erences 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 pet-main stem. 

Total vieht 

Ira the I BS-experiments x in 1963 and 1965 a signilicantly higher yield was found in the 
p ,ogeny of  seed which had been produced with a high rate of  nitrogen application. Ira 
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 ot" the three years a signili- 
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 resuhs of  
the I BS-experiments, a significantly lower yield from seed with high nitrogen content 
(Table 3). 

Except the Renkum experiment. 
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Discussion 

A general viexv on the results of these cxperimenls leads to the conclusion that for the 
productivity, of the seed no~ereat xalue slnould be~ziven to dill'erences in its nitrooen 
content. 
Although a tendency is shoxvn for fewer main stems to be developed by seed potatoes 
with a high nitrogen content, this inlluence seems to be too small to lead to real devia- 
tions in yield and size distribution. The contradictory results, obtained in these ex- 
periments, can be found also in tlne literature. 
Observations on the crop during the growing season confirm these conclusions. Only 
in some cases were slight differences obser\ed in development between the progeny of 
fields with varied nitrogen application: these dili'erences, Ilox~exer, disappeared soon 
after emergence. These resulls are in agreement xxith the observations of o!hcr w o f  
kers (WLinscher, 1952: Holt'erbert and zu Putlitz, 1956: Pfeli'er, 1959). 
It is known that the age of the seed potato plays at role in the germination of the tuber 
and de\iclopment of the plant (Kawakami, 1952. 1962: Madec, 1958). The \ariations 
in number of stems may be caused by dil]'crences in age oF tubers from I]elds with 
high and lo\v rate of nitrogen application. Ho\\ever, no dili'crcnces \~ere fotlllCt ill the 
time at which germination begun. 
The disappearance of initial dill'erences in de\elopment rim\ indicate thai ) OLII]g plants 
soon after emergence change fi'onl feeding from the molher-iuber to uptake of nu- 
trients from tlne soil. 
Experiments elsex\lnere agree xxith this aSSLtmption. Morris (1967) l'ound that tuber 
spiouts soon after planting after the beginning of rool-gro\ \ th-  arc able to takc 
up nutrients I'mIorn the surroLinding medium and that lhe competition for nutrients 
from the mother-tuber Cotlld be reduced by supplying nu!rients It) this mediunq. 
Prelimir.a.ry experiments of D(jkshoorn (1968, personal commtmication) showed that 
plants from tubers of dil]'cicnt nitrogen content did not x ar 3 in development, allhough 
real dil]'crences in nitrogen content were I'ound in the young plants after emergence. 
The observations that sprouts alread) ha\ing root primordia before planting largely 
dominate oxel- those nlostl;' also smaller without root prinlordia, \vitll regard to 
the development into fuil-grox\n stems (Schepers and Hoogland, 196<<';) should ulso 
indicate a rapid uptake of ilutrielltS fronl tile soil soon 4t'ter planting. 

Zttsammenfassung 

Kil!//lliS'.v dc'r NPK-Diin,'4unA" : u  P//anz,,,,,ulhe.vldm/r [ l ~ l /  l Uiu t,rlr~L~,,.y/i'ihLv,/,uil Ucr Xach- 
/, ommenscha/? 

In cit'tcr Rc ihe  \ o n  Vcl-suchet] Tllit \ e r s c h i c d c n c r  
An t~ rdnung  x~ u l d c n  ,,on 19(-,2 bis 1967 Beobach -  
t ungcn  Libel- dcn Einl lu>s dcr  Di . ingermcl ]gc  zu 
P l ]a l l zgu tbcs t f indc l l  a u f  da s  W a c h s t u m  uild den  
E r i r a g  dc r  N a c h k o m m e n s d T a f t  g c m a c h t .  D i e  

Era. Potalo .I. 12 (1969) 

L i tc ramr  liber dic,cs Problem zcigt xiclc \Vidcr- 
Sl',rLiche. Bci c iner  i \ n z a M  ,..leT be,.pr,.,chencn Vcr- 
suchc,  bei denen  dic I>hosphor - tll]d Kalin-Lerkgcl~ 
xar i ic r t  ~ u r d c n .  lic~s sich \~cdcr ein Einflu~s 
dic~cr N/ihrstoft~" a u f  die  c h c m i s c h c  g u s a m m c n -  
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se tzung  des Pflanzgutes noch auf  den Ertrag 
des N a c h b a u s  feststellcn (Tabellc I ). 
Es erwies sich, dass  Veri inderungcn in der H6he  
dcr  Stickstoffgabe einen deutl ichen Einfluss au f  
die chemische  Zttsan+m~ellselztulg des Pflanzgutes 
haben ;  rnit einer hohen Stickstoffgabe wurde der 
Rohpro te ingeha l t  oft verdoppelt ,  der NOa-Ge-  
halt vervierfacbt (Tabctlcn 1 und 3). 
Die Ergebrfisse des Nacbbaus .  s tal is l isch ge- 
pri_ift mittels des Zeichet'~tesles, ze{gen eine Tcn-  
denz  zur Entwicklung ;-on weniger  Haupt t r i cbcn  
bei Pflanzgut aus  Best~inden mit hoher  Stick- 
stolldi . ingung (Tabellen 2 und 3). In bezug au f  
den Gesan+ttertrag und +.lie Gr6ssenver tc i [ung  

A. S('III-PI-RS, P,. F. H(fOGI+ANI) AND N. KRIJIIII 

des Ertrages schwank ten  die Ergebnisse in den 
verschicdenen Vetsuchen .  In einigen Fiillen wur- 
den ein negativer,  in andern  Fiillen ein pos i t i \e r  
Einfluss hoher Stickstoffdi_ingung auf das Pflanz- 
gut festgesteHt (Tabellen 2 und 3). 
Anfi ingl iche Unterschiede in der Entwicklung 
der Nacllkonnmenschaft yon Pflanzgut rail unter- 
schiedlichem Stickstoflgehalt verschwanden bald 
nach dcm Auflaufen  der Ptlanzcn. l)ieses Pl+~iit+~o - 
nlen di.irfte erkliirt werden durch eine megIichcr-  
weise fri.ihe Aufnahn l e  yon N~ihrstoffen aus  det+n 
Boden durch  das sich entwickclnde Wurzel-  
systcm+ .so dass der Einfluss der Muttcrkt tol le  
dadurch  herabgesctzt  wurde.  

R~sum~ 

]n/tuence de/ 'applical ioH N P K  aux  cultures de p/ants  de P o m m e  de lerre sur /a I;roducti - 

vit~ de la descendance 

De 1962 it 1967, darts un certain h o m b r e  d'ex- 
perienees de schdma variable, on a fair des ob- 
servat ions  sur  I ' influence de I 'apport  de fertilisant 
fi la culture sur It d e \ e l o p p e m e n t  et la p roduct ion  
de la descendance.  Sur ce point,  la littdrature 
rd'&le beaucoup  de contradic t ions .  II resulte de 
l e x a m e n  d ' un  certain hombre  d'essais,  dans  
lesquels les appor ts  de phosphore  et de potasse  
ont  \'arid, que ces elemeFtts n 'on t  aucune  influen- 
ce bur Ia compos i t ion  ch imique  du plant,  ni sur 
la productivi td de la descendance  ITableau I). 
II se rdvale que les var iat ions dans  I 'apport  d 'azo-  
te ont  une influence Fnarquee stir la compos i t ion  
eh imique  du plant ;  avec un apport  eleve de cet 
,~ldment, la tenets en proteine crue est souvent  
doublde,  la teneur  cn NOa quadrup lee  (Tableaux 
I e t3) .  
kes resultats  de la desccndance,  teslee statisti-  

cluenlent au moyen  de I'dpreu,.e du scull de 
signification, mont ren t  une tendancc all de\  elop- 
pement  d ' un  hombre  moindre  de tiges principales 
par  le plant  p roxenant  de recoltes ayant  requ une 
appl icat ion dlevee d 'azote  (Tableaclx 2 ct 3). 
En ce qui concernc  la productiol~ totale el la 
repart i t ion par  calibre los rdsultats varient sui- 
ran t  Its essais. On trouve qll'UnC forte f t lmurc 
azotee a, darts quelques  cas, unc influence posi- 
/ire, dans  d 'au t res  cas, une influence nega t i \e  
sur  le plant (Tableaux 2 et 3). 
Los dilfdrences initiales dans  le devc loppement  de 
la descendance  de plants de difl'erentcs teneurs  
en azote disparaissent  bientet  aprbs le levee 
des plantes.  Ce p h e n o m e n c  peut 6tre expliqud 
par le prelevement  des nlatieres nutri t ives LILt sol 
grfice au  ddveloppement  du sys teme radiculaire, 
l ' inl lucnce du tubercule-mere  dtant ainsi rdduite. 
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