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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 the 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 EmiLsson (1949) and ScHippERS (1956).

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

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 PERIOD

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°C for sprouting. Storage at 9°C shortened by
2 or 3 weeks the dormant period of a few late varieties ( Voran. Ambussadeur. Rival)
out of the 35 varieties examined. SCHIPPERS (1956). using storage temperatures
between 2°C and 207 C. found that at the higher temperatures Binije had a dormant
period 2 weeks shorter in 1953 and 5 weeks shorter in 1954 than at the lower tempera-
tures. The variety 4/pha. however, showed barely one week difference between high
and low storage temperatures.
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TasLE 1. Date of ending of dormancy in seed potatoes of different varietics 1958 and 1959; in both
years the tubers were harvested as immature seed potatoes

Variety Year - Jahr " Varicty Year - Jahr Variety Year - Jahr
Sorte — année Sorte - année Sorte ~ annee
Varice 1958 1959 Variée 1958 1959 Variéie 1958 1959
Eersteling 15/10 10/8 Harli 24/8 Pionier 16/9
Eigenheimer 15/10 10/8 Ackersegen 24/8 Patrones 16/9
Meerster 10/8 CB 47/39 21/10 Ari 16/9
Tedria 21710 10/8 Loman 43/35 28/10 24/8 Bea 16:9
Gineke 28/10 17/8 Bintje 28/10  24/8 Haeringa 18/11

Profijt 2110 17/8 Alpha 11/11 24/8 Ambassadeur 25/11 2/10
Remona 17/8 Voran 11/11 24/8 Up to date 2/10
Prinslander 17/8 Dekama /e 31/8 Pimpernel 14/10
Urgenta 17/8 Irene 31/8 Rival 17/12 14/10
Sientje 17/8 Climax 31/8 Arran Banner 14/10
Kwinta 17/8 prof. Broekema [ 1/11 8/9 Asoka 22/10
Furore 17/8 Record 8/9

Marilla 17/8 Avenir 8/9

TABELLE 1. Enddatium der Keimruhe bei Saatkartoffeln von verschiedenen Sorten 1958 und 1959. in
beiden Juhren wurden die Knollen unreif fiir Saatkartoffeln geerntet

TABLEAU |. Date de terminaison de la dormance de plants de pomme de terre de différentes varidtés
en 1938 ef en 1959 dans une et autre annde les tubercules furent récoliés avant lu
maturité pour servir de plants

4, INFLUENCE OF TEMPERATURE ON RATE OF SPROUT GROWTH

When the dormant period ends tubers may begin to sprout. The time taken by the
sprouts to grow to 3 mm at 20°C was also measured on tubers which had been stored
at different temperatures from harvest. At 25°C. 21 varieties out of the 35 examined
did not sprout any sooner than at 20°C: the largest differences occurred in the
varieties Alpha. Ackersegen and Arran Banner. in which sprouting at 25°C took 3.
3 and 6 weeks less respectively than at 20° C. The differences increase as the temperature
is reduced below 207 C. This is shown for 8 varieties in FIG. 1.

5. DIFFERENCES IN LENGTH OF DORMANT PERIOD AND RATE OF SPROUTING

TasLE | shows the differences in length of the dormant period between a number of
varieties and between two years. FIG. 1 suggests that differences in the rate of sprout
growth between varieties at temperatures above 5°C are always about the same.
Below 5" 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. 1. Dates by which tubers of different varieties produce sprouts of a length of 3 mm at different
storage temperatures after harvest

variety
Eigenheimer tO A + a ® ®
Eintje F oA + a ® @
Yoran b o A + a] ® ®
vsselster L o A + o ® ®
Bevelander | o A + o ® ®>
Libertas . [« A + a ® ®
Noordeling - [¢] A + o] ® @
Alpha F o A + o] ® [Cind
1 P — 1 ! 1 1 J 1 ]
15710 NOV DEC JAN FEB MAR APR MAY JUNE
O =13°C 0 - 5°C
A -0°. ® = t°.
+ = 7°. ® = 3°.

AsB. 1. Daten, an welchen Knollen verschiedener Sorten bei verschiedenen Lagertemperaturen nach
der Ernte Keime einer Linge von 3 mm entwickelt haben

FiG. 1. Dates auxquelles les tubercules de différentes variéiés produisent des germes de 3 mm de
longueur, pour différentes températures de stockage aprés lu récolte

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
diflferent lots of the variety Bintje: 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 temperature (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 mm.

6. ORIGIN OF THESE DIFFERENCES

Some varietal characteristics can be related to differences in the length of the dor-
mant period: varieties in which the haulm 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 or 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. SEASONAL TREND IN SPROUTING CAPACITY

The method used to determine 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 °, relative
humidity 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
the “'sprouting capacity”.

If tubers are sprouted immediately after the end of the dormant period only a
short sprout is formed in 4 weeks: in Bintje one of about 3 mm. If Bintje 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.

Hocetop (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
the beginning of the storage season tubers produce | 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 | 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 (MICHENER. 1942: LAGARDE, 195%)).

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 the 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 SzaLal (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. VARIATION IN SEASONAL CHANGES IN SPROUTING CAPACITY

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

lots were examined in this way. The maximum 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. Difterences between years may be due to the
same factors causing differences between lots in any one year. The other varieties
examined were Eigenheimer. Alpha and Libertas. These all showed the same trend
in sprouting-capacity curve and similar differences between lots as had Bintje but
Alpha and Libertas had slower sprout growth and not quite such a high maximum
sprouting-capacity value as Bintje. The maximum always fell in July/August.

- Fia. 2.

Seasonal trend in sprouting capac-
ity of various lots of Bintje in dif-
ferent years

Agng. 2
Saisonale Tendenz der  Keimungs-
kapaczitit  bei  verschiedenen Her-
kiinften von Bintje in verschiedenen
Jahren
FiG. 2.
Tendance saisonniére de lu faculté
germinative de tubercules de la va-
. L riéeé Bin[je p‘ri()venunl de ({ijﬁ"renm
MW o J F M A M J J A S 0 N endroits en differentes anndes
Date - Termin - date

du poids des tubercules

. des Knollengew.

|

Sprout wt as ", of tuber wt

Keimsgew

Poids des germes en .,

9. INFLUENCE OF STORAGE TEMPERATURE ON SEASONAL CHANGES IN
SPROUTING CAPACITY

If tubers of A/lpha and Libertas are stored at 57 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.
Binije reacts with a more vigorous sprout growth, i.e. a higher sprouting-capacity
value (FIG. 3). If 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 Liberias 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 the formation of small tubers.
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10. SPROUT GROWTH AFTER REPEATED DESPROUTING

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. The results of such an experiment are shown in FiG. 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 already passed. Characteristic of these
experiments is that after desprouting almost every eye on the tuber produces at least
one sprout. Those eyes on the 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 the third sprouts in relation to the second and sometimes also
for the fourth in relation to the third.

Fi1G. 4. Bingje tuber desprouted every 4 weeks from January onwards: eyes numbered from base to top

'rln
I: lem I_'.II {
\
top , A ":,"-, \ \ A ;
1 }_-001 EL‘ '\' \ @ ; | 1
/e \ .
a 5 9 - 3 ¢ .." ‘,-'l
[ o . e II:<' I'.':
5 o S i}'
Fog 52 T ‘
[ — I / — [ - = —_—
1 1 1, Sth sprout

ABn. 4. Binye-Knolle. ant der die Keime von Januar an alle 4 Wochen entfernt wurden; dugen muneriest
vom Fuss cur Spitze

FiG. 4. Tubercule de Bintje dégermé toutes les quatre semaines ¢ partiv du mois de junvier; yveux nume-
rorés de la hase aw sommer

11. SEASONAL TREND IN SPROUTING CAPACITY AFTER DESPROUTING

Unsprouted tubers were sprouted at intervals during the storage season and repeatedly
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 the
variety Binije. The seasonal trend in the development of the first sprouts is similar to
that shown in earlier figures.
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= Fii. 5.
E /_.\ Seasonal trend in sprouting ca-
< . pacity following desprouting
PR \ ..
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g
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g
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—< 3 ~
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B N ABB. 5,
it ~N.3rd Saisonale Tendenz der Keimungs-
= N kapazitiit  nach  Entfernen  der
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3
g FiG. 5.
(741

Tendance saisonniére de la fu-
culté  germinative apreés deger-
P N T mage {Bintje)
A S O N D
Date — Termin - date

%

3
=
=
&

Ist. 2nd ... Ist. 2nd ... sprout 1..2. ... Keim Ir, 2me ... werme.

FIG. 5 indicates that in the variety Bintje:

a. the second sprout is heavier than the first up till July:

b. the third sprout is heavier than the second up till April or May:

¢. the fourth sprout is heavier than the third up till February:

d. if, immediately after the end of the dormant period. tubers are transferred to 20”C
and then desprouted every 4 weeks. the fifth sprout can be heavier than the 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

desprouting four times hardly produced any sprouts at all in June (TABLE 2).

As in the formation 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 Bintje it was found for instance that tubers from clay soil
could normally withstand desprouting better than tubers from sandy soil. viz. in
tubers from sandy soil, desprouting decreases sprouting capacity earlier in the
storage season than in tubers from clay soil. However. in 25 lots of different origin
(sand and clay. from the North as well as the South of the Netherlands), it was found
that some lots from sandy soil withstood desprouting as well 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 the province of
Drenthe: so far without success.

The fall shown by the sprouting-capacity curve following desprouting must be
attributed to exhaustion of the tubers as a result of sprout loss and loss of weight by
respiration and evaporation.

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. an open question whether tuber formation on the sprouts
can always be explained by exhaustion of the tuber. In France, MADEC and PERENNEC
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 FI1G. 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 Bintje for
3 consecutive years. The ratio |:1. viz. 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 from respiration and evaporation during
part of the season and that those of the lot from 1957 were much lower.

10 Fid. 6.

Seasonal trend in sprouting capuac-
ity and weight losses at the time
of formation of Ist and 2nd sprouts
( Bintje!

ABB. 6.

Suisonale  Tendenz der  Keimungs-
kapaczitit und Gewichtsverluste am
Zeitpunkt der Bildung dev 1. und 2.
Keime (Bintic)

FiG. 6

Tendance saisonniére de la fuculté
germinative et des pertes de poids au
moment de la formation du premier

a4y et dusecond germe (Bintje)
N D J F M A M J J A S 0O N
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Fii. 7.

Seasonal trend in the ratio
sprout weight [ corresponding
losses by respivation and eva-
poration at the time of for-
mation of st sprouts in 3
consceutive years ( Bintje)

ABB. 7.

Saisonale Tendenz im Ver-
héilinis Keimgewicht/ent-
sprechende  Verluste  durch
Atmung und Verdunstung
am Zeitpunkt der Bildung der
I. Keime (Bintje) in 3 auf-
cinander folgenden Jabwen
FiG. 7.

Tendance saisonniére du rap-
port poids des germes / pertes
correspondantes de poids par
respiration ct évaporation, au
moment de la formation des
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FiG. 8.

Relation of sprout weight to
corresponding weight losses by
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the time of desprouting ( Bintje)
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Ist, 2nd. 3rd ... sprout — /., 2., 3. ... Keim Ir, 2me, 3me ... germe.
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OBSERVATIONS ON THE SPROUTING OF SEED POTATOES

13, ANALYSIS OF WEIGHT LOSSES AFTER DESPROUTING

When sprout weight is plotted against the corresponding loss in weight from res-
piration and evaporation (r - c¢). for the first sprouts. the second and so on. it
would appear that for any one lot the ratio remains about the same. In Bintje larger
differences were found between tubers harvested immature and mature from the
same field than between tubers of similar maturity from a spring and an autumn
crop (FIG. 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 (F1G. 9).

This method of recording is valid for the comparison of tubers from ditferent
soils (clay-sand). tubers of different sizes and tubers with different starch or sugar
contents (FIG. 10). In FIG. Il the weights of 2 lots (from clay and sand respectively.
as in F1G. 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

F16. 9. Relation of sum of sprout weights to sum of weight losses by respiration and evaporation at
the time of desprouting in different lots of Bintje
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Sum of resp. ~ evap. losses as . of tuber wt = Swmme der. Verluste durch Avmung © Verdunstung in
des Knollengew. - rotal des pertes par respiration - evaporation en . du poids des tubercules
1 Ist sprout - /. Keim - Ir germie.
2 Ist & 2nd sprout ~ /.« 2. Keim — [r & 2me germe.
3 Ist — 2nd ~ 3rd sprout - /. - 2. - 3. Keim - {r = 2me - Jme verme.

ABB. 9. Bezichung zwischen Sunune der Keimgewichte und Summe der Gewichtsverluste durch Atmung
und Verdunstung am Zeitpunkt der Entfernung der Keime bei verschiedenen Herkiinften von Bintje

FI1G. 9. Rupport entre le total des poids des germes et le total des pertes de poids par respiration et
évaporation aw moment du dégermage. pour différentes provenances de la variété Bintje
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Fi1G. 10. Relation of sum of sprout weights to sum of weight losses by respiration and evaporation
at the time of desprouting in different lots (1955) and different samples (1956 and 1957) of Bintyje
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Sum of resp. - evap. losses as ". of tuber wt — Summe der Verluste durch Armung
Verdunstung in v des Knollengew. — roral des pertes par respiration — évaporation en .
du poids des tubercules

¢——w9 Cclay! 1 1st sprout

19555

@=———@ sand? 2 1st 4+ 2nd sprout etc.

X = = =X grades 28/35
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1957}

v Ton-argile. tGra.
2 Sand — sable. b ospe:

enklasse — clusse de grosseur. .
ifischer Gewichr 1055 - poids spécifique 1055,

ABB. 10. Beziehung zwischen Summe der Keimgewichte und Sunme der Gewichisverluste durch Ar-
mung und Verdunstung um Zeitpunkt der Entfernung der Keime bei verschiedenen Herkiinften (1955
und verschiedenen Proben ( 1956 und 1957) von Bintje

Fi1G. 10. Rapport entre le 1otal des poids des germes et le total des pertes de poids par respiration et
évaporation au moment du dégermage, pour différentes provenances (1935) er différents échantitlons
(1956 et 1957) de la variété Bintje
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FiG. 11. Sprout weight at the time of desprouting at different periods in the storage season with
reference to weight losses suffered beforehand by tubers from clay and sand soils 1 Binijey
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Wt loss suffered beforehand as . of tuber wt - vorhericer Gew. verlust in . des Knollensewichies -
perte de poids subie auparavant en . du poids des tubercides

. x A clay

® ® @ sand
desprouting from: 27/9 6/1215/2

1,2.3,4 =1st,2nd, 3rd, 4th sprout

Anp. 11, Keimgewichi am Zeitpunki der Emtferming der Keime in verschiedenen Perioden der Lager-
zeir hezogen anf vorherige Gewichisverluste der Knotlen von Ton- und Sundhdiden (Bintje)

FiG. U1, Poids des germes an moment du dégermage a différentes époques de la Saison de stockage,
considérds en rapport avec les pertes de poids subies auparavant par les tubercules provenant e
sols argtlenx et de sols sablonneux (Bintje)

harvest these clay and sand lots apparently do not differ or differ very slightly: for
the second sprouts the ratio sprout weight: loss suffered beforehand in both lots is
approximately 1:1: for the third sprout 3:4 and for the fourth 3:8.

If desprouting is started in February the ratio for the third sprout will be some-
what lower and that for the fourth sprout clearly lower. At this stage there is a
difference between the lot grown on sand and that grown on clay soil.

If a tuber is repeatedly desprouted the weight loss per sprout may be calculated
(weight loss/number of sprouts). This weight loss per sprout is higher in large than
in small tubers. The available tuber weight per sprout (tuber weight;number of
sprouts) is also higher in large than in small tubers. although large tubers produce
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Fi:. 12. Weight losses and available tuber weight per sprout in repeatedly desprouted tubers of dif-
ferent sizes ( Bintje)
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ABB. 12, Gewichisverluste und verfiighares Knollengewicht pro Keim hei wiederholt entheimten Knollen
verschiedener Grdsse (Bintje)

FiG. 12. Pertes de poids et poids de tubercule disponible par germe. pour des tubercules de dimension
différente (Bintje) dégermés a plusicurs reprises
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more sprouts than the small ones (proportionally about 3 to 2). If the weight loss per
sprout is plotted against the tuber weight available per sprout then it appears that
small tubers have a slightly larger weight loss pcr sprout following repeated de-
sprouting than the larger ones (F1G. 12). The small tubers show, per gram of tuber.
slightly more than. and the large slightly less than 0.2 g weight loss per sprout after

desprouting five times.
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SUMMARY

The sprouting of seed potatoes and the influence
ol temperature on this is analysed by means of a
large number of experiments done over a period
of several vears. Differences in sprouting capac-
ity have been established between lots, varicties
and different tubers, mature and immature,
large and small ones and from sand and clay soil.
There is a distinct seasonal trend in sprouting

capacity. which is apparent, also when tubers are
repeatedly desprouted. Weight losses from res-
piration and evaporation of tuber and sprout
play an important part in sprout growth after
desprouting. The relation between sprout weight
and weight losses have been investigated and
used 1o characterize the differences between lots.

ZUSAMMENFASSUNG

BEOBACHTUNGEN UBER DIE KEIMUNG VON SAATKARTOFFELN

Dic Dauer der Keimruhe ist je¢ nach Sorte und
Jahr verschieden (taselLe 1), Withrend dieser
Zeit hat die Lagertemperatur nur cinen geringen
Einfluss. obwohl sich je nach der Sorte cinige
Unterschiede zeigen: bei Bintje wird die Keim-
ruhe durch héhere Temperaturen abgekiirzt,
withrend bei Alpha die Temperatur keinen Ein-
fluss hat.

Bei reifen und unreifen, grossen und kleinen
Knollen von derselben Pflanze kann die Dauer
der Keimruhe verschieden sein. Wihrend des
Wachstums konnen verschiedene Fakioren. dar-
unter Temperatur und Diingung. die Zeitdauer
der nachfolgenden Keimruhe beeinflussen. Es
besteht eine Korrelation zwischen Sortenunter-
schieden in der Liinge der Keimruhe und be-
stimmten Charakteristiken oder Unterschied-
lichkeiten der Sorten, wie kriftigem  Kraut-
wuchs, Anfialligkeit fir Zwiewuchs und Resistenz
gegen Trockenheit. Je niedriger die Lagertem-
peratur wihrend der Keimruhe, umso langsamer
das spitere Wachstum der Keime (ABg. 1).

Je langer Knollen nach Beendung der Keimruhe

Eur. Pot. J.. Vol 3 (1962) No. 4 ( Decembers

am Keimen gehindert werden, umso schueller
geht der Kcimwuchs, wenn dieser schliesslich
eintritt. Das maximale Wachstum der Keime tritt
normalerwetse ein. wenn die Knollen erstmalig
im Juli oder August etwa ecin Jahr nach der Ernte
gekeimt werden (asg. 2). Dic Art des Wachs-
tums der Keime dndert sich im Laule der Lager-
zeit: je nachdem dic Knollen altern, geht dic Bil-
dung von Einzelkeimen in dic mehrfache Keim-
bildung iiber: spiiter verzweigen sich die Keime.
und nach cinem Jahr kann Knollenbildung an
den Keimen vorkommen.

Die Wachstumsgeschwindigkeit der Anfangs-
keimung ist je nach Partie, Jahr und Sorte ver-
schieden.

Durch Erhéhung der Temperatur, bet der die
Knollen gelagert werden, von 2 auf 5 € wird
der nachfolgende Keimwuchs beschleunigt, ins-
besondere nach Lingerer Lagerzeit (ABB. 3).
Durch Entfernen der Keime wird cine Zunahme
der je Zeiteinheit gebildeten Keimmasse bewirkt
(aB. 4). Nahezu jedes Auge der Knolle kann
einen Keim bilden (raserLe 2). Auch hier ist

(%)
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deutlich cine saisonale Tendenz zu beobachten
(aBB. 5) und lassen sich Unterschiede nach Sor-
ten und Herkinften feststellen. auch zwischen
Knollen von derselben Ernte, jedoch mit ver-
schiedenem Stidrke- oder Zuckergehalt.

Bei der Entwicklung der Keime entstehen in der
Knolle Gewichtsverluste durch Atmung und
Verdunstung aus der Knolle und den Keimen.
Je spiter in der Lagersaison, umso grisser sind
dic beim Keimen gemessenen Verluste. Diese
Gewichtsverluste sind dem Keimgewicht nicht
proportional (ABB. 6).

Das Verhilnis des Keimgewichts zu dem gleich-
zeitigen Gewichtsverlust durch  Atmung und
Verdunstung am Zeitpunkt der ersten Keimbil-
dung ist charakteristisch ir die betretifende Par-
tie {aBB. 7). Dies wurde deutlich durch die ver-
schiedenen Versuche mit Entfernung der Keime
gezeigt (asg. 8.9 und 10). In dieser Weise lassen

N.KRIJTHE

sich Unterschiede zwischen Herkiinften nach-
weisen: die eine Herkunft kann einen geringeren
Gewichisverlust als eine andere aufweisen bei
gleichem Gewicht der Keime. Sckundire Zwie-
wuchsknollen zeigen ein ausscrordentlich un-
glinstiges Verhiltnis zwischen Keimgewicht und
Gewichtsverlust.

Es besteht eine Korrelation zwischen dem nach
wiederholter Entfernung der Keime gemessenen
Keimgewicht und dem gesamten Gewichtsver-
lust der Knolle infolge der vorherigen Entlernung
der Keime (Ann. 11). Der Gesamtgewichtsverlust
pro entwickelter Keim van der Knolle erlitien
infolge der wiederholten Entfernung der Keime.
ist bei Kleinen Knollen etwas niedriger als bei
grossen, jedoch zeigen die grosseren Knollen cin
hoheres verfugbares Knollengewicht pro Keim
(aBB. 12).

RESUME

OBSERVATIONS SUR LA GERMINATION DES PLANTS DE POMME DE TERRE

La durée de la dormance varie d'une variété &
Iautre et d'une année a [autre {TABLEAU ). Pen-
dant cette période, Ja température de stockage n'a
qu'une influence minime. bien que cette influence
ne soit pas égale pour toutes les variétés: chez
la variété Binrje par exemple, les températures
¢levées abrégent la dormance tandis qu’elles
n‘ont pratiquement aucun effet sur celle de la
variéte Alpha.

La duréc de la dormance peut varier chez les
tubercules mirs ou non, gros ct petits, de la mé-
me plante. Durant [a période de croissance, dil-
férents facteurs. y compris la température ct la
fumure, peuvent influencer la durée de la période
de dormance qui suivra. Les variations de la
durée de la dormance d’une variété a l'autre sont
en corrélation avec certaines caractéristiques ou
différences varietales, telles que la vigueur des
fanes, la susceptibilité d'une croissance sccon-
daire et la résistance a la sécheresse. Plus la tem-
pérature de stockage durant la dormance est
basse. plus la croissance du germe scra lente en-
suite (F1G. 1),

Plus I"'on empéche longtemps la germination des
tubercules aprés la fin de la dormance. plus la
germination éventuelle s'cffectuera rapidement
par la suite. Normalement, la germination est la
plus forte si on fait germer les tubercules pour la
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premicre fois en juillet ou en aolt presque une
année aprés la récolte (116, 2). La nature de la
germination se modifie également au cours de la
saison de stockage: & mesure que les tubercules
Lvieillissent™, dls passent de la phase monoger-
minale a la phase polygerminale: plus tard. les
germes commencent a se ramifier. et aprés un an,
il peut se produire une tubérisation sur les ger-
mes.

La vitesse de germination initiale peut varier
d'une provenance & lautre, d'une année a
I"autre et d’'une variété a lautre.

Si F'on augmente de 2 a4 5 C la température a
laquelle les tubercules sont conservés avant la
germination, on obtient ¢cnsuite une germination
plus rapide, surtout aprés une longue periode de
stockage (FIG. 3).

Le dégermage entraine une augmentation de la
masse de germes formée par unité de temps (116,
4). Presque chaque oeil du tubercule est capable
de produire un germe (TaBLEau 2). Ici encore, on
peut constater une certaine variation saisonniére
(¥1G. 5) et établir des différences entre les varié-
tés et les provenances, ainsi qu'entre les tuber-
cules de la méme récolte mais possédant une
tencur différente en féculte ou en sucres.

Lorsque le tubercule produit des germes, il perd
du poids du fait de la respiration et de la éva-
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poration du tubercule et du germe. Plus la saison
de stockage est avancée, plus les pertes consta-
tées a la germination seront importantes. Ces
pertes de poids ne sont pas proportionnelles au
poids des germes (¥iG. 6).

L¢ rapport entre le poids des germes et les pertes
simultanées de poids par respiration ¢t ¢vapora-
tion au moment de la formation des premiers
germies est caractéristique pour la provenance ¢n
question (#16G. 7). Ce fait a ¢t¢ nettement dé-
montré par différents essais de dégermage (FiG.
8. 9 et 10). De cette fagon. il est possible de dé-
montrer des différences d'une provenance a
I"autre: il se peut que une présente une plus

faible perte de poids que I'autre tandis que le
poids des germes est ¢égal. Les tubercules de
croissance secondaire présentent un rapport trés
défavorable entre le poids des germes et les
pertes de poids.

Le poids des germes mesuré aprés dégermage ré-
pété est en corrélation avee la perte totale de
poids subie par le tubercule par les dégermages
précédents (riG. 11). La perte totale de poids par
germe formé, subic par le tubercule par suite du
dégermage répété. est un peu plus faible dans les
tubercules de petite dimension que dans les gros.
mais pour ces derniers, le poids de tubercule dis-
ponible par germe est plus grand (k6. 12).
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