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]. INTRODUCTION 

An important property of the seed tuber is its sprouting capacity. Good seed sprouts 
rapidly and strongly. The number of sprouts per tuber is important  in connection 
with the purpose for which tim crop is to be grown. 

To increase knowledge of sprout growth in general a study was made of the in- 
fluence of dormant  period, storage temperature, length of storage, maturity, soil in 
which the potatoes were grown and desprouting, on the condition of the tubers and 
their sprout growth. 

2. DORMANT PERIOD 

For the purpose of the investigation the dormant  period was considered to have 
ended when at least 80 ~)~; of  tubers held at 20~C developed sprouts at least 3 mm 
long within 3 weeks, the criterion used by EMILSSO~ (1949) and SCHII'eERS (1956). 

The length of the dormant  period was determined for 15 varieties in 1958 and 25 
in 1959 (TABLE I). 

In 1959 most varieties sprouted about 9 weeks earlier than in 1958" the difference 
in length of dormant  period between the varieties being about the same in both 
years. 

3. INFLUENCE OF TEMPERATURE ON LENGTH OF DORMANT PERIOI) 

The conditions of storage during the dormant  period influence its length: the most 
important  factor being temperature. In the standard test (TABLE 1) the tubers were 
stored at 2 :C and transferred to 20~ for sprouting. Storage at 9':'C shortened by 
2 or 3 weeks the dormant  period of a few late varieties (I~oran, Amha,vsadeur, Rival) 
out of the 35 varieties examined. SCHIPPu~S (1956), using storage temperatures 
between 2 C and 20>C, found that at the higher temperatures Bin(ie had a dormant  
period 2 weeks shorter in 1953 and 5 weeks shorter in 1954 than at the lower tempera- 
tures. The variety Alpha, however, showed barely one week difference between high 
and low storage temperatures. 
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OBSERVATIONS ON THE SPROUTING OF SEED POTATOES 

TABLE I. Date of ending of dormancy in seed potatoes of different varieties 1958 and 1959; in both 
years the tubers were harvested as immature seed potatoes 

Variety Year - Jahr Variety Year - Jahr Variety Year - Jahr 
Sorte - annde Sorte - amtde Sorte - annde 
Varidtd " -  Varidtd Varidtd . . . .  1958 1959 1958 1959 1958 1959 

Eersteling 15/10 10/8 
Eigenheimer 15/10 10/8 
Meerstcr 10/8 
Tedria 21/10 10/8 
Gineke 28/10 I7/8 
Profijt 21/10 17/8 
Remona 17/8 
Prinslander 17/8 
Urgenta 17/8 
Sientje 17/8 
Kwinta 17/8 
Furore 17/8 
Marilla 17/8 

Harli 
Ackersegen 
CB 47/39 21/10 
Loman43/35 28/10 
Bintje 28/10 
Alpha 1/I 1 
Voran 1 / I 1 
Dekama I / I I 
Irene 
Climax 
prof. Broekema 1/11 
Record 
Avenir 

24/8 Pionier 16/9 
24/8 Patrones 16/9 

Ari 1@9 
24/8 Bea 1679 
2 4 / 8  Haeringa 18/[ 1 
2 4 / 8  Ambassadeur 25/11 2/10 
24/8 Up to date 2/10 
3 1 / 8  Pimpernel 14/10 
31/8 Rival 17/12 14/10 
31/8 Arran Banner 14/10 
8/9 Asoka 22/10 
8/9 
8/9 

TABELLE I. Enddalum der Keimruhe bet SaatkartqlJi'ht yon verschiedenen Soften 1958 mrd 1959: in 
heiden Jahren wurden die Knollen mire(f/'tit Saatkartqs geerntet 

TABLEAU I. Date de ternlinaison de ht dol'Dlallce (le p/ants tie poDIme dc terre de d(fl./'drentes varidtds 
cn 1958 et en 1959: darts I'une et I'autre amtde h,s tuberctdes .fio'ent rdco[tds avatlt la 
matmitd pore" servir tie plants 

4. INFLUENCE OF TEMPERATURE ON RATE OF SPROUT GROWTH 

When the do rman t  period ends tubers may begin to sprout. The time taken by the 
sprouts to grow to 3 mm at 20~ was also measured on tubers which had been stored 
at different temperatures  from harvest. At 25~ 21 varieties out of the 35 examined 
did not sprout  any sooner than at 20~ the largest differences occurred in the 
varieties AIpha ,  A c k e r s e g e n  and A r r a n  B a m w r ,  in which sprout ing at 25~ took 3, 
3 and 6 weeks less respectively than at 20 " C. The differences increase as the temperature  
is reduced below 20 '~ C. This is shown for 8 varieties in FIG. 1. 

5. DIFt:ERENCES IN LENGTH OE DORMANT PERIOD AND RATE OF SPROUTING 

TABLE 1 shows the differences in length of the do rman t  period between a nunnber of 
varieties and between two years. Fie,. 1 suggests that differences in the rate of sprout 
growth between varieties at tempe, 'atures above 5~ are always about  the same. 
Below U C sprout growth is retarded in some varieties more than in others. Tubers  of 
any variety from the same field, harvested on different dates, showed only small 
differences in the rate of sprout  growth. The greatest difference was found between 
tubers harvested very immature  and those harvested mature:  the immature  tubers 
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FIG. I. Dates  by which iubers of  different varieties produce sprouts  of a length of 3 mm at different 
s torage tempera tures  after  harvest  
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ABB. I. Daten, an welehen Knollen verschiedener Sorwn  be�9 versehiedenen Lagertemperatm'en hack 
der Ernte Keime e#wr Liinge yon 3 mm entwiekelt  kaben 

FiG. I. Dates auxquelles les tuberetdes de d(ff'drentes varidtds produisent des germes de 3 mm de 
Iongueur, pour diff~;rentes tempdratures de stoekage apr8s h~ rdeolte 

having a slightly shorter dormant  period and somewhat more rapid sprout growth 
than the mature tubers. 

The time taken for sprouts to grow to a length of 3 mm was found to vary between 
different lots of the variety Bin(/e," in 1956 by 4 weeks and in 1957 by 10 days. At low 
storage temperatures differences were larger than at high temperatures. 

Large and small tubers from the same lot, harvested on the same date in 1957, 
showed a difference of 4 weeks at a high storage temperature and 10 weeks at a low 
storage temperattu-e (5':C), the small tubers sprouting more slowly. It has been ob- 
served that the eyes of the small tubers, although starting to grow at about the same 
time as the eyes of the larger ones, grow more slowly up to a length of 3 ram. 

6. O R I G I N  OF THESE D I F F E R E N C E S  

Some varietal characteristics can be related to differences in the length of the dor- 
mant period: varieties in which the h a u l � 9  develops rapidly, those liable to second 
growth and those resistant to drought, often have a short dormant period. There is 
no correlation with early maturity oz" starch content. 

The differences between lots of the same variety and between different years are 
considered to be due to differences in growing conditions: soil, manuring, and 
climatic factors such as rainfall. Such conditions affect the maturity of the tubers at 
harvest, which is an important factor in determining the length of the dormant  period. 
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7.  S E A S O N A L  T R E N D  IN S P R O U T I N G  C A P A C I I ' Y  

The method tised to detelmine seasonal trends in sprouting capacity was as follows: 
tubers were stored at 2 :C after harvest (and a "'curing period") and every 2 weeks a 
sample of 20 tubers was taken from store and sprouted at 20 C and 80"<i relative 
I-tumidity for 4 weeks, thereafter the sprouts and the tubers were weighed. These 
weights, expressed as percentages of the initial weight of the 20 tubers, are called 
tile "'sprouting capacity". 

If tubers are sprouted immediately after the end of the dormant period only a 
short sprout is formed in 4 weeks  in BiH(ie one of about 3 ml:l. If Bin(ie tubers are 
sprouted a month later, the length will be about 1 cm, in December 2 cm, in February 
3 cm, in May 4 cm and in July 10 cm. After August (one year after harvest) the rate 
of sprout growth decreases. 

HOGETOP (1930) carried out a similar experiment and found that the maximum 
rate of sprout growth in the variety Deodora was between 6 and 10 months after 
harvest. 

Sprout weight increases not only as the result of an accelerated sprout growth per 
tuber, but also because of an increase in the total number of sprouts per tuber. At 
tke beginning of the storage season tubers produce I or 2 sprouts, later on in the 
season 3 to 6. Moreover, the sprouts may branch, though this generally does not 
occur before February. Finally, about 1 year after harvest sometimes small tubers 
are formed on the sprouts. 

The increase in the number of sprouts results from decreasing dominance of the 
apical growing point of the tuber. (There are substances inhibiting the sprouting of 
lateral eyes (MR'HEXER, 1942" LAGARDE, 1958)). 

Branching is a result of the apex of the sprout becoming inactive (or damaged): 
often a ring of discoloured or black tissue can be found a few mm under the extreme 
apex of a branching sprout. This discolouration is often repeated on the new lateral 
branches, thus inducing still further branching (the explanation could also be loss of 
dominance of the various apical growing points in turn). 

Unbranched sprouts which may be found until July grow much longer but do not 
weigh more than the branched ones. 

Changes in tlte rate and nature of sprout growth during storage must be attributed 
to changes in the tuber. These take place while the tuber is kept sprout free in cool 
storage. Work by SZALAI (1959) and others established differences in the content of 
certain compounds between tubers just harvested and those which had been kept 
free of sprouts for sometime. 

Changes in sprouting capacity can be used to measure the "'age" of tubers. Branch- 
ing of sprouts and small tuber formation, are typical ageing phenomena, as is the 
decrease in sprouting capacity which occurs in August, one year after harvest. The 
sequence of phenomena associated with ageing of tubers is" 

1. the one sprout stage 3. the branching stage 
2. the multiple sprout stage 4. the small tuber formation stage 
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8. V A R I A T I O N  IN S E A S O N A L  C H A N G E S  IN S P R O U T I N G  C A P A C I T Y  

Differences in the trend of the sprouting-capacity curve can be established between 
different lots of  tile same variety, between years and between varieties. FIG. 2 shows 
differences between lots of Bin(/e harvested in 3 consecutive years. In 1957/1958 30 

lots were examined in this way. Tile maximuna sprouting capacity was always found 
between July and September although the figure varied considerably between the 
lots. A lot showing a lower sprouting capacity than another up till June may there- 
after show a higher one and vice-versa. Differences between years may be due to the 
same factors causing differences between lots in any one year. Tile other varieties 
examined were Eigenheimer. Alpha and Lihertas. These all showed the same trend 
in sprouting-capacity curve and similar differences between lots as had Bin(je but 
Alpha and Libertas had slower sprout growth and not quite such a high maximum 
sprouting-capacity value as Bin(/e. The maximum always fell in July/August. 

. ~ 2  - m ~  
~ : ~  .- 

--~-~" ; ~ . ~ i  . . ' -  i / " "  "" 
O ~  C , / /  - - - - - -  1955 

. . . . .  , 

~,~ H D J F t4 A N J J A S 0 N 

Date - Ter ra in  - da le  

FIG. 2. 
Seasonal trend in sprout ing capac- 
it}, o f  various lots o f  B i n t / e  in d i l l  
ferent years 

A B B .  2 

Saisanate Temh'n= dec Kehmmgs-  
kapazi tdt  hei verschiedenen Her- 
kiinJ?en van Bintje in verschiedenen 
Jahren 

Fie;. 2. 

Tendance saisonnitb'e de la Jcl('ultd 
gerntinative de tuhercules de ]a va- 
ridtd Bintje provenant de difJ'drents 
endroits en di[ferentes anndes 

9. I N F L U E N C E  OF S T O R A G E  T E M P E R A T U R E  ON S E A S O N A L  C H A N G E S  IN 

S P R O U T I N G  C A P A C [ T Y  

I f  tubers of Alpha and Lihertas are stored at 5~C, the trend in their sprouting capacity 
up till June will differ only slightly from that of tubers of these varieties stored at 2~C. 
Binl]e reacts with a nlore vigorous sprout growth, i.e. a higher sprouting-capacity 
v a l u e  (FIG. 3), [f tubers are stored at 5:C sprout weights continue to increase after 
August (1 year after harvest) and small tuber formation on the sprouts will occur in 
the variety Bintje. If tubers of the variety Lihertas are stored at 7 C their sprouting 
capacity will be higher than those stored at 2 '= or 5:C, the maximum is reached 
earlier, in June, after which sprouting capacity will decrease although sprout weight 
may be increased by tile formation of small tubers. 
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10. S P R O U T  G R O \ V T I t  AFTER REPEAq ED D E S P R O U T I N G  

If after 4 weeks of sprout growth at 20: C the tuber is desprouted and left 4 weeks to 
sprout again, the second sprouts can be measured and weighed and their weight 
expressed as a percentage of the initial tuber weight. This can be repeated for the 
third, fourth and fifth sprouts. Tile results of such an experiment are shown in Fie;. 4 

and TABLE 2. Here the length of the first, second, etc. sprouts was determined for 
tubers of different weights and records kept of the eyes from which these sprouts had 
grown. The experiment was started in January, by which time one sprouting stage and 
the "'apical dominance" of the tubers had atready passed. Characteristic of these 
experiments is that after desprouting almost every eye on the tuber produces at least 
one sprout. Those eyes on tile middle and lower part of the tuber usually produce 
several sprouts. This is due to the presence of several buds in the same eye. 

If, following desprouting, the second sprouts of a tuber arc heavier than the first, it 
is because there are more of them and they are longer and sometimes thicker. The 
same may hold good for tile third sprouts in relation to tile second and sometimes also 
for the fourth in relation to the third. 

FIG. 4. I3iH(/{' tuber desprouted every 4 ~eeks from January onx~ards: eyes numbered from ba';c to top 

ABB. 4. Bintje-KHotle. tHt der d/c' Kc'ime yon ,laml:." oH t*ltc, 4 l| i'whe/~ eJt,~l[u'm' w.rtk'H; .4.geH mmwriur,' 
yore F ,  ss zur Spitzc" 

FIG. 4. Tu[~erclll{' th" Bintje d&,ermc; lottlcs les qltr SCIII~IiII{'.~ t'l I)tll'til" ~fit IllOiS (h' ./tllll'ic'l'," )'{'II.V IIIr 
rOtC;S tic" lU l}ase art .~'olnmef 

| 1 .  SEAS{}NAL T R E N D  IN S P R O U T I N G  ( ' A I } A ( ' I T Y  AFTER I) I I S I } R O U ] I N ( }  

Unspl-outed tubers were sprouted at intervals during tile storage season and epeatedly 
desprouted. The sprout weights were recorded as percentages of the initial tuber 
weights. FIG. 5 shows the results obtained in different years with different lots of tile 
variety Bin{je. The seasonal trend in the development of tile first sprouts is similar to 
that shown in earlier figures. 
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FIc;. 5. 

Seasonal trend in sprouting ca- 
pacity t\~llowing desprouting 
(Bhttje) 

ABR. 5. 

Saisonah" Tendenz der Keimungs- 
kapa-_itfit nach lz)t(/'ernen der 
Keime (Bintje) 

FiG. 5. 

Tendance sa&onni&e de la fa-  
cultd germ~native aprOs d@er- 
mace (Bintje) 

1st. 2rid ... Ist. 2nd ... sprout 1., 2 . . . .  Keim lr, 2me ... verme. 

FiG. 5 indicates that in the variety B i n t / e :  

a. the second sprout  is heavier than tile first up till July:  
b. the third sprout  is heavier than the second up till April oi- May;  
c. the fourth sprout  is heavier than the third up till February;  
d. if, immediately after tile end of  the dorman t  period, tubers are transferred to 20~C 

and then desprouted every 4 weeks, the fifth sprout  can be heavier than tile fourth,  
but later on, tubers which have been desprouted four times show a considerable 
decrease in sprouting capacity, thus, tubers kept sprout  free until February before 
despr0ut ing four times hardly produced any sprouts at all in June (TABLE 2). 

As in the format ion of  the first sprouts, differences in behaviour  after desprouting 
have been established between lots, between harvest dates, between years and between 
varieties. In the variety B i n t / e  it was found for instance that tubers from clay soil 
could normally withstand desprout ing better than tubers from sandy soil, vi:. in 
tubers from sandy soil, desprout ing decreases sprout ing capacity earlier in the 
storage season than in tubers fi-om clay soil. However,  in 25 lots of  different origin 
(sand and clay, from the Nor th  as well as the South of  the Netherlands),  it was found 
that some lots from sandy soil withstood desprout ing as welt as the best stocks from 
clay soil. No differences of  this kind could be established between tubers of  different 
sizes (TABLE 2), Attempts  have been made to establish correlations between sprouting 
behaviour  and reaction to desprouting and the origin of  stocks in ttle province of  
Drenthe :  so far without  success. 

The fall shown by the sprout ing-capaci ty curve following desprout ing must be 
at tr ibuted to exhaustion of  the tubers as a result of  sprout  loss and loss of  weight by 
respiration and evaporat ion.  

As sprouting capacity decreases with desprouting,  small tubers may be formed on 
the sprouts, as mentioned previously, but never sooner  than about  one year after 
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harvest. It is, therefore, all open question whether tuber formation on the sprouts 
can always be explained by exhaustion of the tuber. In France, MADEC and PERI-:NNEC 
are working on this problem. 

12. WEIGHT LOSS DURING SPROUTING 

When a tuber of known weight has grown a sprout for a few weeks and this is re- 
moved, the total weight loss of the tuber during this period can be determined. This 
can be divided into: 

a. weight of the sprout" 
b. weight loss by respiration and evaporation by both tuber and sprout. 

The relation between a. and b. was investigated and the results are shown in no.  6. 
Losses from respiration and evaporation during the formation of the first sprouts 
show a slow increase during the 12 months of the experiment. These weight losses 
are at first higher and later lower than the corresponding sprout weights: there is no 
direct relation to be found between a. and b. There is. however, a characteristic 
seasonal trend in the ratio a: b. FIG. 7 shows this For the first sprouts in Bin(/e for 
3 consecutive years. The ratio I:1, t,i=. sprout weight equal to weight loss by respir- 
ation and evaporation, is represented by a straight line. There are distinct differences 
between lots of the same year and between lots from different years. It is striking that 
3 lots out of  4 had about the same losses t'rom respiration and evaporation during 
part of the season and that those of the lot flom 1957 were much lower. 
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O B S E R V A T I O N S  ON T I l E  S P R O U T I N G  OF SEED P O T A T O E S  

[3 .  A N A L Y S I S  OF W E I G t l T  L O S S E S  At=TER D E S P R f ) U T 1 N G  

When sprout weight is plotted against the corresponding loss in weight fi'om res- 
piration and evaporation (r e). for the first sprouts, the second and so on. it 
would appear that for any one lot the ratio remains about the same. In Bin(~~ larger 
differences were found between tubers harvested immature and mature l'rom the 
same field than between tubers of similar tnaturity from a spring and an atttttmn 
c r o p  (F IG.  8).  

By plotting the sum of the sprout weights (with repeated desprouting) against the 
sum of the corresponding losses in weight from respiration and evaporation straight 
lines are produced, the trends of which (with regard to the horizontal axis) are 
characteristic of the lots investigated (Fie;. 9).  

This method of recording is valid For the comparison o f  tubers t'rom different 
soils (clay-sand). tubers of different sizes and tubers with different starch or sugar 
contents (FIG. 10). In I:lO. II the weights of 2 lots (from clay and sand respectively, 
as in FIG. 10) have been plotted in another way. viz. the sprout weight against the 
weight loss suffered beforehand by desprouting. In the first 6 to 8 months after 

FIe;. 9. Re la t ion  of  s u m  o f  s p r o u t  weights  to s u m  of  weight  losses by resp i ra t ion  an d  e v a p o r a t i o n  at 

the t ime  o f  d e s p r o u t i n g  in different  lots o f  Bint je  
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Fro. 10, Relation of sum of sprout weights to sum of weight Josses by respiration and evaporation 
at the lime o|" desprouting in different lots (1955) and different samples ( 1956 and 1957) of Bi, tje 
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AnB. 10. Beziehung zwischen Stttnnw der Keimgewichte und Samnw der Gewicht.w'erhtste durch At- 
ntung trod ~'erdtmstttng am Zeitpankt der Entfernung der Keime bei verschiedenen Herkiit~/ten (1955) 
and verschiedenen Proben ( 1956 lord 1957) yon B i n t j e  

FIG.  10. Rapport etttre le total des poids des gernles et le total des pertes de poid~" par respiratiott et 
dvaporation art moment r d~;gertnage, pottr r provenances (1955) et di[~;rents dchantillons 
{1956 et 1957) de la varidtd B i n t j e  
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Fltl. II. Sprout weight at the tinle of desprouting ;.it dill'ercnt periods in the storage season with 
reference to weight losses suffered beforehand by tubers fronl clay and sand soils ~ Bin(/e} 
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AI{IL ] 1. Keimeewicht  am Zeitlm##kt der En(/i,r#mn,g tlt'J" Keime in ver.whiedenen PeHoden der Lot, er- 
-eit  hezoeen aul" vorh('rige GewichtsveHttste der Km~lh'n yon Ton- trod SundhSden (Bintje) 

Fit;. I I. Poids des ,~*e#'n r au mome#tt du dUgermage ~) d~/l~;re#ttes r de la Saison de stocka.g,e, 
COll.s'id{;t'{;.s" {'ll I 'u[~port tll '( 'c l~'3 [leI'IC',V dC pole's" ,S'uhie.s" tlup~ll'~ll 'dlll p(ll" I('s lltb{'rclt[e.~' p ror{ ' lR l l l l  d{" 

sols ac~,ileu.v et de sols sahlo#mettx (Bimje)  

harvest  these clay and sand lots apparen t ly  do not differ or differ very sl ightly:  for 
the second sprouts  the rat io sprout  weight" loss suffered beforehand  in both lots is 
app rox ima te ly  I : 1 ;  for tile tk i rd  sprout  3 :4  and t'or the fourth 3:8.  

If desprou t ing  is s tar ted in Feb rua ry  the rat io for the third sprout  will be some-  
what lower and that  for the fourth sprout  clearly lower. At this stage there is at 
difference between the lot grown on sand and that  grown on clay soil. 

If at tuber  is repeatedly  desprou ted  tile weight toss per sprout  may be ca lcula ted  
(weight loss /number  of  sprouts) .  This weight loss per sprout  is higher in large than 
in small tubers. The avai lable  tuber  weight per sprout  ( tuber  we igh t /number  of  
sprouts)  is also higher in large than in small tubers,  a l though large tubers  p roduce  
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n-lore s p r o u t s  t h a n  the  smal l  o n e s  ( p r o p o r t i o n a l l y  a b o u t  3 to  2). Ifl the  we igh t  loss pe r  

s p r o u t  is p l o t t e d  a g a i n s t  the  t u b e r  w e i g h t  a v a i l a b l e  per  s p r o u t  tl-ten it a p p e a r s  t h a t  

sma l l  t u b e r s  h a v e  a s l igh t ly  l a rge r  w e i g h t  loss pcr  s p r o u t  f o l l o w i n g  r e p e a t e d  de-  

s p r o u t i n g  t h a n  the  l a rge r  o n e s  (FIG. 12). T h e  smal l  t u b e r s  show,  pe r  g r a m  of  t u b e r .  

s l igh t ly  m o r e  t h a n ,  a n d  the  la rge  s l igh t ly  less t h a n  0,2 g we igh t  loss pe r  s p r o u t  a f t e r  

d e s p r o u t i n g  five t imes .  
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SUMMARY 

The sprouting of seed potatoes and the influence 
of temperature on this is, analysecl by means of a 
large number of experiments done over a period 
of several years. Differences in sprouting capac- 
ity have been established between lots, varieties 
aiid different tubers, mature and immature, 
large and small ones and l'rom salld and clay soil. 
There is a distinct seasonal trend in sprouting 

capacity, ,.; hich is apparent, also v,'hcn tubers are 
repeatedly desprtmted. Weight losses from res- 
piration and evaporation of tuber and sprout 
play an important part in spioul grm~th after 
desprouling. The relation bctv.eon sprout ,aeight 
and weight losses have boon investigated and 
used Io characterize the dil:ferences bet~een lois. 

Z U S A M M E N F A S S U N G  

FlliOFtA('HTUNGI-N i.'ll~;EP. DIE KEIMUNG Vt)N SAAI'KART()FFI-iLN 

Die Dauer der Kcimruhe ist jo llach Sorte tillCl 
Jahr verschieden ('I,MtlH.I_E [). Wfihrend dieser 
Zeit hat die Uagerlemperatur nur einen geringen 
Einfluss, obx~ohl sich je nach der Sorto cinige 
Unterschiede zeigen: bet BinUe wird die Keim- 
ruhe durch hOherc Temperaturen abgeki.irzt, 
w/ihrend bet AIph~z die Tomperatur keinen Eh~- 
fluss hat. 
Bet reifen und unreifen, grossen und kleinen 
Knollen yon derselben Pflanzo kann die Dauer 
der Keimruhe verschieden sein. W/ihrcnd des 
Wachstums kOnnen verschicdene Fakloren. dar- 
unter Tcmperatur und Di_ingung. die Zeitdauer 
dor nachfolgenden Keimruho beeinflussen. Es 
bosteht eine Korrelation zwischen Sortcnunter- 
schieden in der L{inge der Keilllrtlhe LIIld be- 
stimrnter~ Charakteristiken odor Untorschiod- 
Iichkciten der Sortotl, wie kriiftigem Kraut- 
wuchs, Anffilligkeit fi.ir Zwiewuchs und Resistenz 
gegcn Trockenhoit. ,le nicdrigcr clio Lagertem- 
peratut ~/ihrend der Keimruho, umso langsamer 
das sp:]terc Wachstum der Keimc I..\im. I). 
Je l/roger Knollcn nach Beendung dcr Keimruhe 

a111 Keill-lon gehindorl werdon, LImSO schncllcr 
geht tier Koim~uchs. wenn dieser schliesslich 
einiri it. Das maximale 7Vachslunl dor Keime Iritt 
nornmlerwoiso ein. \\enll die Knollen erstmalig 
im Juli oder Augcist etx~a ein Jahr llaoh dcr Erllte 
gekeinlt \~erden (-Mill. 2). Die Art tics Wachs- 
turns der Keime {indert sioh im Laufe der Lager- 
zeit: je nachdem die Knollen ahcrn, goht clio Bil- 
dung ~on Einzelkeimen in die mehrfaehe Koim- 
bildung i.iber: sp[iter verzweigon sich die Keime, 
und nach oinem .lahr kann Knollenbildung all 
den Keimen vorkomlllCll, 
Die Wachstumsgoschwindigkeil der Anfal'lgs- 
keimung ist je nach Partie, Jahr und Sorte ver- 
schieden. 
Dutch Erh(ihung der Tcmperatur, bei der die 
Knollen gelagert werden, yon 2 :tiM" 5 C ~ii-d 
der nachlolgcnde Keinl\~tichs bcschlcunigt, ins- 
besolldere ilach l{ingcrer Lagerzcit {.-Mill. 3). 
Duroh Entfernen dcr Keime \~irct eine Zunahme 
der je Zeiteinheit gehildeten Keimmasse bcwirkt 
(-XBB. 4). Nahezu jedes Auge der Knollo kann 
einen Kcim bilden (iAllEILE 2). Auch hier ist 
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deutl ich eine saisonale  Tendenz  zu beobachten  
(..XBB. 5) und  lassen sich Unterschiede  nach S o l  
ten und Herki_inften feststellen, auch zwischen 
Knol len yon derselben Emte ,  jcdoch mit ver- 
schiedenem Stiirke- odor Zuckergehal t .  
Bei der Entwicklung der Ke ime  ents tchen  ill der 
Knolle Gewichtsver lus te  durch A t n l ung  und 
Verduns tung  aus  dcr Knolle und den Keimen.  
Je sp~itcr ill der Lagersaison,  umso  gr6sser  sind 
(lie beinl Kcimen gemcsscnen  Verluste. Diese 
Ge\~iclltsverluste sind dem Keimge\~icht  nicht 
propor t ional  (.a, Bt}. 6). 
Das Verh{i.Imis des Keimgewich~s zu dem gteieh- 
zeitigen Gex~ichtsverlust durch A t m u n g  und 
Verduns tung  um Zei tpunkt  der erstcn Kcimbil-  
dung  ist charakter is t isch riJr die betreffendc Par- 
tie (ABOL 7). Dies wurde deutlich durch die ver- 
schiedenen Versuche mit En t re rnung  der Keime 
gezeigt (AUB. 8. 9 und tO). In dieser Weise lassen 
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sich Unterschiede  zwischen Herki_mften nach- 
~c isen:  die einc Herkunf t  kann einen geringeren 
Ge,a:ichtsvcrlust als eine andcrc  aufweisen bei 
glcichem Gex~ icht dcr Kcime.  Sckundii.re Zx~ie- 
wuchsknol len  zcigen ein ausserordent l ich  tm- 
glinstiges Verhfiltnis zwischen Ke imge\~ ich t  und 
Ocwichtsvcr lust .  
Es besteht  eine Korre la t ion zxxischen dcm nach 
\~iedetholter En t fe rnung  der Kcimc gemessenen 
Kc imge~ ich t  und dem gesamten  Ge\~ichtsvcr- 
lust der Knolle inrolge der vorherigcn Ent rc rnung  
der Keime (Aim. l I ). Der Gesamtgc\~ ichtsvcrlust 
pro ent~ icke l te r  Keim yon dcr Knolle  erlittc;~ 
inl>lge der wiederhol tcn Ent re rnung  der Kcime.  
ist bei klcincn Knol len etx~as niedriger uls bei 
grossen,  jedoch zeigen die grOsseren Knollen ein 
h6heres  \erfLigbares Knol lengcwicht  pro Keim 
("-x mL 12). 

R~SUM~ 

OBSERVATIONS SUR I.A GERMINAI'I()N DES PI_AN-rS I)E F'OMME DE TFRRE 

La durhe de la do rmance  varie d'Llrle xari('tO, a 
r au t r e  et d ' u n e  ann6e ;~ l 'autre  (TABLEAU 1 ). I)en - 
d:mt cette pOriode, ]a t emp6ra ture  de s tockage n a  
q u ' u n e  influence minime,  bien que cette influence 
ne soit pus egale pour  toutes  [es varidt6s: chez 
la varidt4 Bintje par exemple,  les temp,Sratures 
6levees abrhgent  la do rmance  tandis  qtFelles 
n 'on t  p ra t iquement  aucun  effet sur celle de la 
vari~t6 A&ha. 
La durde de la do rm ance  peut varier chez ies 
tubercules  mCus ou non,  gros et petits, de la mO- 
me plante. Duran t  la pdriode de croissance,  dif- 
fdrents facteurs,  y compris  la temp4ra ture  e t l a  
fumure ,  peuvent  influencer la durde de la p6riode 
de do rmance  qui suixra, kes variat ions de la 
durde de la do rmance  d ' une  varlet& it I 'autre sen t  
en corr61ation avec certaines caract6rist iques ou 
difl'6rences varKnales, telles q u e l a  vigueur  des 
fanes, la susceptibili t4 d ' une  croissance secon- 
daire e t l a  rdsistance ~l la s6cheresse. Plus la tem- 
p,Srature de s tockage duran t  la do rmance  est 
basse, plus [a croissance du genne  scra lente en- 
suite (HG. 1). 
Plus I'on emp6che Iongtemps la germinat ion  des 
tubercules  apr6s la fin de la d o n n a n c e ,  plus la 
ge rmina t ion  eventuel le  s 'cffectuera rap idement  
pa l  la suite. Norma lemen t ,  la gernlinatiorl est la 
plus forte si on fail germer  les tubercules pour  la 
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premiere  rois cn ju i l l e t  ou en ao( l t  presquc unc 
annee  apr~s la r~colte (~:K;. 2). La nature  de la 
germhla t ion  se modifie 6galement  au cours  tie la 
saison de s tockage:  h mesure  quc les tubercules 
. ,vieillissent", ils passent  de iu phase monoger -  
minale  fi la phase polygerminale ;  plus lard. les 
gernles c o m m e n c e n t  :~t se ramifier, et aprhs un all, 
il peut  se produire  une tubdrisat ion sur  les gel- 
meg. 
La vitesse de germina t ion  initiale peut varier 
d ' une  p r o \ e n a n c e  'a I 'autre, d ' une  ann,he :~ 
I 'autre et d ' une  vari,St6 {t l 'autre.  
Si l 'on augmen te  de 2 ;~t 5 C la temp6ra ture  ~'l 
laquelle les tubercules  sent  conserves  avant  la 
germina t ion ,  on obt ient  ensui te  une germinat ion  
plus rapide, sur tout  apr~:s une longue p&-iode de 
s tockage  (FIG. 3). 
Le degermage  entra ine  une augmen ta t i on  dc la 
masse  de germes formOe par unit,5 de temps (] ~;. 
4). Presque chaque  oeil du tubercule  est capable 
de produire  un germe (TABLEAU 2). lci encorc,  on 
peut cons ta te r  uric certaine variation saisonnihre 
(Hc;. 5) et 6tablir des diff6rences entre Ies xarid- 
t,Ss et les provenances ,  ainsi qu 'en t re  les tuber- 
cules dc la re,Sine r6colte mais  poss6dant  une 
tencur  difr6rente en fdculte ou erl sucres. 
Lorsque le tubercule produit  des gcrmes,  il pcrd 
du poids du fail de la respirat ion et de la alva- 

Era'. Pot. J., l.'~)1. 5 (1962) No. 4 (December) 



OBSERVATIONS ON THE SPROUTING OF SEED POTAFOES 

poration dtl tubercule el du germe. Plus Ia saison 
de stockage est axancde, plus Ies pertes consta- 
Ides 'a la germination seront importantes. Cos 
pertes de poids ne sent pas proportionnelles au 
poMs des germes (t:lc;. 6).  
Lc rapport  entre le poids des gcrmes et les pertes 
simultandes de poids par respiration et evapora- 
tion au nloment de la formation des prenliers 
germes est caracteristique pour la proxenance en 
question (ll~,;. 7). Cc f'ait a dtc nettement dc- 
montrd par diffdrents essais de ddgermage (FIG. 
8, 9 et I0). Dc cette faqon, il est possible de dd- 
montrer  des diff6rences d'klrie provenance ~~ 
I'autre: il se peul que I'uF~e prdscntc uric plus 

faible pertc de poids que I'autre tandis que le 
poids des germes est 6gal. Les tubcrcules tic 
croissancc secondaire prdsentent un rapport trt}s 
defavorable entre le poids des germes et les 
p e r t e s  de  p o i d s .  
Lc poids des germes mesurd apr,Ss degermage rd- 
p6te est en corrdlation a~ec la perte totale dc 
poids subie par le tubercule par les ddgermagcs 
precedents (Fl(i. I lL ka perte totale de poids par 
germc formd, subic par Ic tubercule par suite du 
ddgermage rdpetd, est un peu plus faible dan,, [e,~ 
tubercules de petite dimension que darts les gros. 
mais pour ces derniers, le poids tie tubercute db,- 
pmliblc par gcrme est plus grand {Fit, 12). 

L 1 TI" R A-r U 1~, l! 

D.J, VH)SO>,, T. M. W. 11958): Dormancy in tile potato tuber and the effects of storage conditions on 
initial sprotiting and on subsequent sproutgrowth. ,4met. Pot. . / .  35, 4:451 465. 

Et, ULSSON, B. (1949): Studies on the rest period and dormant period in the potato tuber. Acta a~ric. 
suet., Stockholm, 3, 3: 189-275. 

FIS(.'IINICH, O. (1959): Beitrag zur Stoff~echsel- Lind Entwicklungsphysiologie der Kartoffcl. Lom#,- 
f'~rsch, l'61kem'ode. 9, 3/4: 68-74. 

GEI,tM.-'~NN, O. (1960): Eiriltuss ehl- i_lnd nlellrmaligert Abkeimens atlf Entx~icklurlg und Ertra~sl~ihi~- 
keit der Kartoffe[pflanze. Z, Acker-  a. P/LBau, I I I ,  1: -/3-91. 

Hoc;EroP, K. (1930): UntcrstiChLiF~geFt i.iber den Einfluss der Temperatur auf Kcimung und I_ebens- 
dauer der Kartoflelkno]lc. Boz. Arch. 30, 350 413. 

KAW,~,KAMI, K. (1952): Physiological aspects of potato seed tubers. Mere. H.l'o~o Univ. o/.-I,~ric. 2, 
I :  I 114�9 

LA(iARDE, J. (1958): Dormance et correlations entre germes darts le tubercule de pomme de terre, 
comportement de la vari6td Belle-de-Fontenay. C. R. ,'4cad. Sci.. Paris, 24"7, 832 834. 

-- - -  {1959): Influence comparde de l'6thylt}ne chlorhydrinc et de la gibberelline sur l'dvolution des 
germes de pomme de terre (varidtd Bintjc). C. R. Acad. Sci., Paris, 248, 4 :582 585. 

MtCHENER, H. D. (1942): Dormancy and apical dominance in potato tubers. .4met.  J. Bot. 29, 7: 

558 568. 
PI-RENNEC, P., et P. MAt)lie (1960): lnl'luence du tubercule sur la croissance et lc ddveloppement du 

germe de pomme de terre. Am~. Physiol. vdg,. 2, I: 29-67. 
SCmPPERS, P, A. ( 1955): Enige factoren, die ~an invloed zi.jn op de houdbaarheid xan aardappelcn. 

Sticht. v. Aardapp. Bex~., Wageningen. Pul)l. No. 105. scrie A, 7 pp. 
- - - -  (1956): De invloed vatt de temperatuur  op de duur  ~an tie rustpcriode. Sticht. ;. Aardapp. 

Bew., Wageningen. PHil/. No. 108, serie A, 37 pp. 
- - - -  (1956): De mvloed ~an de bcx\aartemperatuur op de kiemkracht xan aardappelcn. Sticht. \. 

Aardapp. Be~\.. Wageningen. Pulff. No. 109, seric A, 32 pp. 
(1956): De spruitlustigheid \ an  aardappclen. Sticht. v. Aardapp. Bc\~.. \Vageningcn, P,I~I. 

No. II0, serie A, 14 pp. 
Sz..xt .M, I. ( [ 959): Ergebnissc der klntersuchungen i.iber die Stoll"\~echselph_~siologischcn Grundlagcn 

tics ActivitLits~echsels der Kartoffclknolle. ,-tcI~/ Bio. I_)m.. S-<,,,cd, N.S. 5, I 2 :35  47. 

Eur. Pot. ,/.+ Io/. 5 ( l ~ 2 i  .'Vo. 4 ~ l)ecem/~erJ 333 


