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1. INTRODUCTION 

The function of seed tubers is of vital importance in the production of potato tubers. 
Although emphasis is laid on the use of good seed tubers, their superiority is only in 
evidence during the first crop season and never extends to the following seasons. 

Some consider virus diseases, climatic and cultural factors, etc. to be among the 
causes of degeneration (SIVORI, 1951: TlzIo, 1951; TlZlO et al. 1954; WENT, 1959: 
THOMPSON, 1939). The author has previously shown that the physiological condition 
of seed tubers is also an influential factor (KAWAKAMI, 1936, 1950, 1952). 

Having regard to the physiological aspects involved, it may be inferred that 
degeneration of this type is prevalent throughout the world. 

2. PHYSIOLOGICAL DEGENERATION 

After starting independent life, each tuber exhibits its own characteristic growth 
according to tile stage in the life cycle. It depends, however, on the specific stage of its 
life when the seed tuber exhibits optimum growth. The stage of tuber life is indicated 
by the number of months. According to this classification, when seed tubers are 
planted at the proper age they perforrn the highest function. When the seed tubers are 
planted before or after the proper age their function is reduced accordingly. Tile 
reduction in yield caused by the unsuitable age of seed tubers is termed "physiological 
degeneration" (KAwAKAM1, 1936). 

According to the physiological theory, the proper age of the seed tuber is about 
4-6 months. Physiological degeneration occurs in areas in which it is hardly possible 
to produce home-grown seeds of the proper age. Two types may be distinguished, 
viz. juvenile degeneration and senile degeneration. In the former case dormancy 
results in unsatisfactory sprouting. In the latter case a character appears that exhibits 
the growth degeneration due to earliness and decrepitude. The clearest cases of 
physiological degeneration appear in spring and early summer crops. 

Spring-, summer- and autumn-grown seed tubers are available for planting the 
spring crop in spring crop areas, the only homegrown seeds being the spring-grown 
ones. Since the latter are too old (9 months) summer- or autumn-grown seeds have 
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t o  be i n t r o d u c e d  f r o m  sun ln3er  o r  a u t u n l n  c r o p  a reas  r e s p e c t i v e l y  in o r d e r  t o  o b t a i n  

good  seeds of  the p rope r  age. TABLE 1 shows tile age in m o n t h s  of  ava i lab le  seed 
tubers  for each type of  c rop  season.  The  n u m e r a l s  deno te  tile p rope r  age for phtn t ing .  
This  was s t anda rd i zed  with h ' i s h  C o h h l e r .  Tile p rope r  age in m o n t h s  is no t  on ly  
modif ied  by the c rop  seasons  and  cu l tura l  pract ices or a ims,  even wi th in  the same  
var ie ty ,  bu t  also by the different  rest per iod  and  matur i ty .  

TABLE I. Age of seed tubers available for each type of crop seasc, n 
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" ; v e d a \ a l k d , h ' G w r a c h t y l ) c , + f c r , , l ~ S r a S , , I i  '; ': , r/  I /  / h r i ,  d , .  t - ; 1  ,[,~ldant, d~,l, mz/d,~p,,up 
~tlls+m dr" + ulltu, 

l ~ ; l t ' l y  5q+l+it  i t~ _ls 3WII  ~ J ~ l l  ]~+" 5,1 t 1111 l l O t ' - t h ' ,  + w  t i ; .i'x l I t t I t  t l I l -t~ r+ +',;'t t : I,~," il i t t ' l  + V l', ,xx" l t ~ 
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Early winter :~ - 5 3 2 - - 
Winter ~ - - 4 3 - 
Early spring a 9* 8 6 4 2 - 
Spt ing ~ 9* 8 6 3 - 
Early summer :~ 9* 7 4 - 
Sumnlel "~ - - 8* 5 - 
Early autumn a - - - 3 
Autumn ; 3* 2* - - + 4 

N o t e -  PJl l lH~21"k l t l l ,k  ~ I I O H I  
N urneruls denote the Droner age f o r  p l a n t i n g  (months). - Die ZiO~'rn gehen alas veeivm'te .+liter ])it da.~ .+t u.s- 
pllanzen an ( M o n a t e ) .  - les chill}'es indiquent /'~b,'e e.vactement apte h la plantation (ranis). 

"' H o m e - g r o w n  s e e d  - Saatgut  arts Eigenhau plants de culture partictdiOre. 
l m  [/or])'iihjahr (Fri ihsommer)  .~,ezogen - cultiv~;s tltt dfhut  du printemps ( th, IY t ( ) .  

' l m  Fl[ ih]c lhr  ( So l l l l l l e l ' ,  H e r b , w .  II i l l l e l )  & ' e l o g e / /  c u l t i v d s  till p r i n t e m p s  ( ell  {;lt;, ell {gllll)llllle, ell h i r e r  J. 
:' V o r w i n t e r  ( I / o r f r i i h ] ~ t h r ,  F r i i h s o m m e r ,  Friihherhst) - a u  de;hilt  d e  I ' h i v e r  (oh; p r i n l e n l p x ,  d e  l y re ; ,  d e  

I ' a u t o m n e  ). 
It "inter( F;~iihiahr, SOnllHel'. Herb.st; - I'hiver (h" printentps, lyre;, I'alltomtle i. 

TABELLE I. A l t e r  des f t i r  j e d e  A n b a u z e i t  2ur Uerfi igung xtehendet! Saa tg t t t es  

TABLEAU 1. L'(tge des  p lan t s  d isponib les  pour  chaqae saison de cul ture  

3. S E N I L E  D E G E N E R A T I O N  

W h e n  on ly  one  crop is cu l t iva ted  a year,  as in areas  p roduc ing  an  early s u m m e r  crop 
or those p r o d u c i n g  a sp r ing  crop,  the seed tubers  are s tored for long periods,  In 
areas p r o d u c i n g  an early s u m m e r  crop tile per iod  extends  from Augus t  to Apri l  and  
f rom June  to F e b r u a r y  in areas p r o d u c i n g  a spr ing  crop.  In both  areas tlle per iod is 
9 m o n t h s  (see FIG. 1). 

Fo r  example ,  in areas with an  early s u m m e r  c rop  a t t tumn-growl l  seeds (0) sent 
f rom warm areas  are lifted in D e c e m b e r  a n d  a w a k e n  f rom d o r m a n c y  in Feb rua ry ,  
and  in Apr i l  (the p l a n t i n g  t ime)  the seeds grow 1,3 sprou t s  (FIG. 2 and  3). W h e n  these 
are p l an t ed  in Apr i l  and  harves ted  in Augus t  it is found  that  tile po ta toes  p roduced  
(.HI) are lifted 5 m o n t h s  earl ier  t han  the or ig ina l  seeds (0) (FIG. 4). 

D u r i n g  the life of  the p l an t  the progress  made  is shown  by the n u m b e r  of  s tems 
KAWAKAMI, 1936, 1 9 5 2 ;  MADEC,  1 9 5 8 :  KRIJTHE, 1 9 5 8 :  PERENNEC a n d  MADFC,  

Etlr. Po ta to  d.,  Vol. 5 (1962)  No. I ( M a r c h )  41 



K. K A W A K A M I  

Fig. 1. Dis tr ibut ion  o f  types  o f  p o t a t o  c r o p  s e a s o n s  in the principal  p r o d u c i n g  areas  o f  Japan  

F ' I T I l I I ~ I i 

Summer crop ~ 

Early summer 
crop-" 

Spring crop ~ 

Early spring and 
autumn crop ~ 

J J 
' Sommeranbau  - culture d ' i t i .  
" Friiher Sommeranbau - culture d'dtd prdcoce. 
3 Friih/ahrsanbau - culture de printemps. 
' Friiher Friihiahrs- und Herbstanbau - culture de printemps prdcoce et culture d 'automne.  

ABB. 1. S t r e u u n g  der verschiedenen A n b a u z e i t e n  in den H a u p t a n b a a g e b i e t e n  hl Japan 
Fl~.  t .  D i s t r ibu t ion  des  d i f fdren tes  sai~'ons de  cu l ture  de potatoes de terre clans les pr inc ipa les  rdgions  

de cul ture  du  J a p o n  

1960). In the second-year planting period home-grown seeds (HI) produced more 
stems than original seeds (0) (Fro. 2 and 3). The long storage period affects produc- 
tivity and shows a 37 ~ reduction (KAWAKAMI, 1950). TO this is added the effect of the 
increased number of stems per hill, and under the usual conditions of cultivation 
productivity falls 60 ,~ The unit of potato productivity is primarily a stem, and since 
the number of tubers produced per stem is almost constant, tuber development is 
controlled and tuber-size is reduced. The relationship between seeds grown in early 
summer and autumn in areas of early summer crops is also in agreement with the 
relationship between spring-grown seeds and summer-grown seeds in spring crop 
areas. 

4. J U V E N I L E  D E G E N E R A T I O N  

For spring planting in double crop (,early spring and autumn) areas, summer-grown 
seeds are introduced from summer crop areas. In this case the spring seeds of home- 
grown (.HI) plants are used for autumn planting and home-grown seeds (H2) for 
spring planting in the succeeding year and there is juvenile degeneration. In summer 
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F~G. 2. Seed grown in early summer  showing an increased number  of sprouts compared with seed 
grown in autumn.  Both types of seed being planted for early summer crop 

I 
& 
"~ /. - 
ar 

~'~ 

b 1 - 
E 
z / S e e d  g r o w n  ~n a u t u m  

0 
l, L L 1 l I t 1 

A S 0 N 13 J F M A 
' I m  Friihsommer gezogene Saatknollen - plants cultivds au ddbut de l'dtd. 
'-' Im Herbs t  g e z o g e n e  S a a t k n o l l e t l  - p l a n t s  c u l t i v r  e n  a u t o m n e .  

ABB. 2. Das im Friihsommer gezogene Saatgut hat eine grOssere Anzahl Triebe wie das im Herbst 
gezogene. Beide Saatguttypen werden fiir deft friihen Sotnmeranbau benutzt 

FIG. 2. Plants cultivds au ddbut d'dtd montrent un plus grand nombre de pousses en comparaison des 
plants cultivds en automne. Les deux O'pes de plants sottt utilisds comme sentence dons la culture 
d'dtd prdcoce 

crop regions the summer-grown seeds (0) are cultivated on the May-planting and 
September-harvesting system, whereas in double crop areas seeds are planted in 
September and harvested in December. For this reason autumn-grown seeds are 
lifted 4 months later than those grown in summer. Consequently the dormant period 
is also prolonged and in March, the time for planting spring crops, sprouting is still 
retarded to a certain extent. 

Except in certain areas and certain varieties juvenile degeneration is inevitable 
when spring-grown seeds are used for autumn crops. 

5. D I S T R I B U T I O N  OF P H Y S I O L O G I C A L  D E G E N E R A T I O N  

TABLE I shows that suitable seed tubers can only be home-grown for summer-grown 
seeds in summer crop areas and early spring-grown seeds in double crop areas. 
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FiG. 3. E f f > c t ~ s e e d - t t t b e r a g e o n s p r o u t i n ~ a n d g r o w t h i n t h e e a r l v s t t m m e r c r o p  

9 nlonlhs 
9 ,]lo#l~ltd 

9 mois 

5 months 

5 moi.s 

Seed tubers 
Saatkno/len plant.~ 

Plants - P/hmzen - p/antes 

ABI~. 3. Einftass des Saatgutalters au f  Kei#mmg totd IVac/rrtto#t des J)'iitwn Sommera#thatts 
FIG.  3. L'effet de 1"eTge des plants 5fir la gerntinatiott et la croissance de la cultttre d'dtd prdcoce 

Moreover in TABLE 2, there is scarcely any example of the high productivity of home- 
grown seeds. The total yield from summer-grown seeds is high in sunmler crops but 
there are usually less earlies than those obtained from autumn-grown seeds. The 
relationship between month and productivity is not absolute but relative. Thus unlike 
spring crops of Saga, autumn-grown seeds sometimes give no yields when harvested 
early (TABLE 2). In the normal harvest the yields can be increased by as much as 75 <',i 
compared to summer-grown seeds. 

In short, this indicates that physiological degeneration occurs in all areas. It may 
be overcome by cultivating during different seasons and employing seed tubers of 
different ages. 
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FiG. 4. Diagram showing degeneration control in early summer  crop areas 

) AUTUM N CROP 2 

~ Autumn-grown s e e d ( 0 ) 3  

1 st YEAR 1 EARLY SUMMER CROP ~ 

' ~ ~ y  summer-grown seed (H1) 5 

Early summer- EARLY AUTUMN CROP s 

S e e d ( H 1 ) / 5 /  IEarty autumn-grown seed (H2) 7 
grown 

2nd YEAR EARLY SUMMER CROP ~ 

Seed growing ~" (~  

Commercial culture9: 
Yield of non-eart ies lO 
Yield of ear t i es~  

E#-stes (ell.tilt ,s) J~l]lr - l#'e ( ~r # glnnJe. 
": H( 'r l~.slont)~l l l  - ( I t # l i v e  t l ' ~ l l t l o m / t c .  
:' h n  Hc#'t~.s[ .k, ezl&t,,cnw.s ,~ l ( I t k ' l l l  p/Olll.V { , I t i v ~ ; s  el l  ( l t l l om/ l c ' .  

Friiher SIJl##/ll{'/'(ltl])~lll -- ('ll/ltl/'L' ll'~;lc; pr{;wo('r 
�9 Inl Frii/i.som/nel ,~t,_o,~('llc.s S(/(It~fllt p[anls cllllil'~;.s gill tl~;hllt de l'(;t~;. 
': F r i i ] t e r  H e / l i , v H i n l ~ ( l u  -- c u l t t t r e  d ' o l t l o / n n ~ "  pr{;cocr 
: l m  Frii/ther/~xl ~ccok'e#u's ,guat,~,,ttt p[~tnt.v cttltil'~;,v till d{;h,t dc l 'a t t tomm'.  

.~'U(tf,xgtll,k'('ll'illllll/lA" - r t t / t l l r r  d e  p[~lltf.~. 
u HCIIItI~'],~III/)~#II utll l l lr~'  ~OlHlH~'rl'i(l/~'. 
~" t{rtra,k" nichl-J)'iiher Aurtolt~'ln remle tnent  d~' ponlt#l{,s dc f{'l It' tardive.s. 
i i Ertra~ vial! Frii]lkurto/]~'ln ~ Erstlin~ze ~ �9 rcllde#ne/it de pri#n(,ttr~. 

At{B. 4. Sc/~emati ,~che D a r s t e / I , n g  der  , Ihhaul )ekZi ,  E l  m~" in G e h i e t e ,  m i t  J ) ' i ihem S o m m e r a , h a t t  

FIG. 4. Rc, prc;se#ttcilton .~c/t(;ntaliqttr m o n t r a n t  la h a t e  con/ re /a  dUL, c;#/(;rotion da/tx 1c,~ rc{t,,io# ~ ~'t c l t l turc~ 

d'(rtU p r & ' o c c x  

(). ( ' O N  I R f ) L  ( )F P H ' ~ ' S I ( ) I . O G I ( ' A I .  D E G I ! N r R A I - I O N  

The degeneration of potato seed tubers is not due to production conditions but to tile 
time which elapses between lifting and planting. Some researchers consider that the 
functions of seed tubers are ah'eady deternlined during the production period. For 
instance, TiIOMPSON (1939) stated that the reason why in all areas of the U.S.A. else 
is made or potatocs grown in the north is due to the fact that Further sotith the tem- 
perature during the growing period is so high that potatoes of degenerated vitality 
are produced. But even in the south there is no devitalization or potatoes planted in 
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]'ABLE 2. The effect o f  age (in months)  on the productivity of  pota to  seed tubers 

Author [-er- Localion - (',rop season Seed - .gbatgut - plants Relative productix ity 
]asscr autcur Oft - indt- tested - beob- Relative I'rodukti~,itdt 

cati~m du l ieu achtete An- l'roductiNt,: rclati~'e 
bauzcit - sai- A,ze Orleln :liter Hcrkun[? Total Primes 
son de cullure t:rsllin,~" 

observ& ..l~r Originr l~rimo~rs 

Kawakami  Ehime winter 7 early spring grown* 65 41 
(Japan) 1959 3 summer  grown (Nagano) 100 100 

Kimbrough  Louisiana spring 9 spring grown* 65 - 
(U.S.A.) 1936-38 5 summer  grown (Northern)  100 - 

3 autumn grown* 66 - 

Kasai Saga spring** 
(Japan) 1938-39 

Kasai Saga spring 
(Japan) 1938-39 

Kawakami  lwate early 
(Japan) 1958 summer  

Takasaki Suwon early 
(Korea)  1926 summer  

Mart in  New Jersey early 
(U.S.A.) 1925 summer  

Rosa  Missouri early 
(U.S.A.) 1919 summer  

Kawakami  Nagano  summer  
(Japan) 1958 

Kawakami  Okayama autumn 
(Japan) 1959 

(7) spring grown* 62 - 
(4) summer  grown (Hokkaido)  100 
(2) au tumn grown* 0 - 

(7) spring grown* 50 - 
(4) summer  grown (Hokkaido)  100 
(2) autumn grown 75 - 

9 early summer  grown* 75 - 
4 autumn grown (Okayama) 100 

(9) early summer  grown* 62 - 
(4) autumn grown (Nagasaki) 100 

(9) early summer  grown* ? 
(5) summer  grown (Maine) 100 - 

(9) early summer* 98 77 
(5) summer  grown (Northern)  100 100 

8 summer  grown* 105 78 
5 autumn grown (Okayama) 100 100 

5 winter grown (Ehime) 100 100 
3 early spring grown* 57 21 

* Home-grown seed - Saatgut aus Eigenbau - plants 
** Early harvest Friihernte - rfcolte ordcoce. 
( ) Presumed age - g e s c h d t z t e s  A l t e r  - d g e  estimt;. 

de culture particuli~;re. 

TABELLE 2. Einfluss des Al ters  (h* M o n a t e n )  a u f  die Produk t i v i td t  yore Kar to f f e l saa tgu t  

TABLEAU 2. L ' e f f e t  de l 'dge (en  mois )  sur la product iv i t~  de p lan t s  de po ta toes  de terre 

t h e  l a t t e r  p a r t  o f  s u m m e r  f o r  t h e  s e c o n d  c r o p s ,  t h i s  b e i n g  d u e  to  l o w  t e m p e r a t u r e  

d u r i n g  t h e  g r o w i n g  p e r i o d .  

H o w e v e r ,  t h i s  is o n l y  v a l i d  f o r  M a r c h - A p r i l  p l a n t i n g .  T a k i n g  t h e  c u l t i v a t i o n  o f  

p o t a t o e s  in  a b r o a d  s e n s e ,  t h i s  t h e o r y  d o e s  n o t  n e c e s s a r i l y  a p p l y  to  e a r l y  a u t u m n  
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crops or winter crops. According to WENT (1959), potatoes grown at a low temperature 
are rich in tuber-forming substances. This influence ranges over several generations 
of tubers. This has not yet been shown to be related to the advance in age in months. 
Although potatoes may be produced at a low temperature, when the storage period is 
long seed tubers are not always considered superior to those of the short storage 
period grown at a high temperature. 

The physiological degeneration of seed tubers can be prevented by producing seed 
tubers of the proper age. As regards senile degeneration, a seed has been grown by 
autumn cultivation that reduces the age in months (FIG. 4). 

KAWAKAMI (1936) in lwate-Ken, TAKEDA (1934) in Korea, HATTA and TAKASAKI 
in Korea, ROSA (1922) in Missouri, have been successful in this respect. There are 
examples which show that seed tubers may be effectively produced by late planting. 
In Missouri MARTIN (1925) succeeded in obtaining seed of a suitable age by August 
planting. In Germany, BERKNER and HECKER (1935), BERKNER (1935), and HEY 
(1938) obtained productive seed tubers by July planting. In England, however, 
BROADBENT (1957) failed to obtain productive seed tubers by August planting. This 
was probably due to conditions whi, ch led to juvenile degeneration. 

When conditions make it impossible for the grower to have a suitable crop season 
for the production of seed tubers, seeds have to be introduced from another area. 
The standard to be selected primarily depends on the type of crop season. From the 
point of view of seed production one should select the type of crop season tfiat gives 
the best results and the products should be sent to areas in which this type is used. 

Finally, from the point of view of seed-tuber physiology it is desirable that seed 
tubers of the optimum age should be grown over wide areas during the suitable type 
of crop season. Crop season types should also be investigated on the basis of the 
physiology of seed tubers and the supply and demand system should be worked out. 
The rationalization of potato production will then receive greater attention. 

S U M M A R Y  

1. After  s tar t ing independen t  life, the po ta to  
tuber  exhibits  its own growth  character is t ics  
according to each s tage in the life cycle. The  
te rm "proper  age"  denotes  the stage at which 
the  seed tuber  per forms  the highest  funct ion.  
W h e n  the seed tuber  is p lanted before or after 
the proper  age degenerat ion is p ropor t iona te  to 
the t ime interval. This  is known as physiological  
degenerat ion.  
2. Degenera t ion  that  occurs  before the proper  
age is reached, is termed juvenile degenera t ion  
and  senile degenerat ion that  occurr ing  after the 
proper  age (FIGs. 2 and  3). 
3. The  age is calculated in months .  Tak ing  into 
cons idera t ion  varieties, cul tural  practices, type 

of  crop season,  elc. (TABLE 1 ), the proper  age is 
considered to be 4-6  months .  
4. In mos t  areas  the t ime of year selected for po- 
tato growing often proves unfavourable  for the 
use of  seed tubers  at the proper  age (FIG. 1 and  
TABLE 2). This  is because physiological degene- 
ration is extremely widely distr ibuted and  the 
loss is also large, and special measures  have to be 
taken to obta in  seed tubers  of  the proper  age. 
5. In order  to control  physiological  degenerat ion 
it is advisable to grow seed tubers  that can be 
lifted 4-6  m o n t h s  before planting, or  the seed 
tubers  should  be obtained f rom areas in which 
seed is grown dur ing  the appropr ia te  crop season 
( FIG. 4). 
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Z U S A M M E N F A S S U N G  

DIE PHYSIOLOGISCHE DEGENERATION VON 

1. N a c h d e m  sie ihr selbst~indiges Leben begon-  
nen hat, zeigt die Kartoffelknol le  ihre eigene 
Wachs tumscha rak t e r i s t i k  en t sprechend  den ein- 
zelnen Stadien des Lebenszyklus .  Die Bezeich- 
h u n g  "'geeignetes Al te r"  ( "proper  age")  bedeutet  
das  S tadium,  in welchem die Saatknol le  am  
leistungsffihigsten ist. Wird  die Knolle  vor oder  
nach dem geeigneten Alter  ausgepflanzt ,  so tritt 
Degenera t ion  en t sp rechend  der Zeitdifferenz 
ein. Dies ist die physiologische Degenera t ion .  
2. Die vor dem geeigneten Alter  e intre tende De- 
gene la t ion  ist die "'juvenile Degene ra t ion" ;  die 
nach d iesem Alter  e in t re tende die "'senile Dege-  
nerat ion'"  (ABB. 2 und  3). 
3. Das  Alter  wird in M ona t en  ausgedrihckt. Als 
geeignetes Alter  wird normalerweise  4 bis 6 
Mona te  a n g e n o m m e n ;  je nach Sorte, A n b a u -  

K. K A W A K A M I  

SAATKARTOFFELN UND IHRE BEKAMPFUNG 

weise, Anbat ,zei t  usw. (TABELLE 1). 
4. In den meis ten Gegenden  erweist sich die 
fi.ir den Kar toffe lbau gegebene Jahreszeit  h~.ufig 
als ungi ins t ig  fiir die Verwendung  van  Saat-  
kartoffeln im geeigneten Alter  (FIG. I und  TA- 
BELLE 2). Die physiologische Degenera t ion  er- 
streckt sich dadurch  sehr  weit und  der Verlust 
ist ebenfalls  betr~ichtlich: es sind daher  Vorkeh-  
rungen nOtig, u m  Saatkar toffeln van  geeignetem 
Alter  zu erhal ten.  
5. Urn der physiologischen Degenera t ion ent-  
gegenzuwirken,  empfiehl t  es sich daher,  Saat-  
kartoffeln zu ziichten, die 4 bis 6 Mona te  vor  
dem Auspf lanzen  gerodet  werden k6nnen,  oder  
die Saatkartoffetn aus  Gegenden  zu beziehen, 
wo die Pf lanzguterzeugung in der geeigneten 
Anbauze i t  betrieben wird (FfG. 4). 

RI~SUMt~ 

DI~GENI~RESCENCE PHYSIOLOGIQUE DES PLANTS DE POMME DE TERRE 

ET LUTTE CONTRE CETTE DI~GI~NERESCENCE 

I. Apres  avoir  c o m m e n c e  son existence ind6- 
pendante ,  le tubercule de p o m m e  de terre pre- 
sente ses p~opres caract6rist iques de croissance 
co r respondan t  ~_ chaque  phase  du cycle vital. 
Le terme "'~ge appropri6"" ( "p roper  age")  d6- 
signe la phase  off les fonct ions  du plant  sont  fi 
leur m a x i m u m .  Lorsque  le tubercule de semence 
est plante avan t  ou apr6s l'~_ge appropri6,  il se 
manifes te  une deg6n6rescence co r r e spondan t  '2 
la difference avec I'fige appropri6.  C'est  ce qu ' on  
n o m m e  la d6g6n6rescence physiologique.  
2. La d6g6n6rescence provoqu6e par  la plan- 
tation avant  I'fige appropri6 se n o m m e  -d6gdn& 
rescence juveni le" .  Celle qui r6sulte de la plan- 
tat ion retatd6s s 'appelle "'d6g6n6rescence s6- 
nile'" (F~G. 2 et 3). 
3. L'fige est exprim6 en mois.  On situe l'fige 
appropri6 '2 4 -6  reals, selon la vari6t6, les tech- 

niques de culture,  le type de saison de culture,  
etc. (TABLEAU I ). 
4. Dans  la p lupar t  des r6gions, llt saison de 
l 'ann6e consacr6e fi la cul ture de la p o m m e  de 
terre se r6v6le d6favorable  '2 I 'emploi de tuber-  
rules  d ' un  fige appropr ie  (riG. 1 et TABLEAU 2), 
C'est  pourquoi  la d6g6n6rescence physiologique 
est tr6s r6pandue  et les pertes sont  6galement  
impor tantes .  II faut  done  chercher  fi se procurer  
des plants  de p o m m e  de terre d 'un  fige appro-  
pri6. 
5. Pour  llt lutte contre  la d6g6n6rescence play- 
siologique,  il est r ecommandab le  de cultiver des 
plants  de p o m m e  de terre pouvan t  6tre arrach6s 
4 fi 6 mois  avant  I 'dpoque de la p lanta t ion  ou de 
se p~ocurer des plants p rovenant  de regions off 
la culture des plants est effectue.e dans  la saison 
appropri6e (no;. 4). 

R E F E R E N C E S  

BERKNER, F. (1935): Dec Einfluss van  SpStpflanzen im Kartoffe lbau auf  den Pflanzgutwert  des 
Erntegutes .  Landw. Jahrb. 82, 1-17. 

BROADBENT, L., G. D. HFATHCOrE, N. MCDERMO-Vr and  C. E. TAYLOR (1957): The  effect of  date of  
p lant ing and of  harves t ing  pota toes  on virus infection and  on yield. Amt. Appl. Biol. 45, 603-622. 

48 Eur. Potato J., Vol. 5 (1962) No. I (March) 



THE PHYSIOLOGICAL DE GE NE R AT ION OF POTATO SEED TUBERS AND ITS CONTROL 

Chc~sen Agr. Exp. Sta. (1931): Exper iments  oi1 fall pota to  crops.  25th year Mere. Publ. I, 146-148 
( in Japanese).  

HATTA, H., and T. TAKASAKI (1926): Invest igat ion into pota to  degenerat ion.  Join. of  Chasen Agr. 
Exp. Sta. I, 12-19 (in Japanese) .  

HE',', A. (19381: Versuche zun~ Kartofl 'elspfitbau. Arb. aus der Biol. Reiehsanst. fiir Lamt- uml Forst- 
wirt. XXII ,  259-270. 

KAWAKAM k K. (1936): Improv ing  pota to  seed tubers  for spr ing  crops.  Nogyo-Keizai. 3, 399--405 
(m Japanese) .  

- - - - - -  (1950): Physiological aspects  of  runn ing-ou t  by potato.  Agr. aml Hort. 25, 97%984 (in Japa-  
nese). 

- - - - -  (1952): Physiological  aspects  of  po ta to  seed tubers.  Mere. Hyogo Agri. Coll. 2, I-I  14. 
- - - -  (1956): Types  of  pota to  cult ivation in Japan  in view of its growing season.  Proe. Crop Sei. 

Soc. Japan. 24, 262 263. 
KIMBROtOC;H, W. D. (1939): The  effect of  length of  dorm~mt period of  seed Irish potatoes  on yield. 

Allt. So('. Horl. Sci. 36, 590-592. 
KRJJTHL N. (1958): Changes  in the germina t ing  power of  pota toes  f rom the time of  lifting onwards .  

Eur. Polato J. 1, 3: 69-72, 
MADI~C, P. (1958): Le r61e du tubercule-m+re dans  l 'dvolution des germes de p o m m e  de terre. Amr  

Am. des PI. 8, 5 30. 
MADEC, P., et P. PERENNEC (1955): Les possibilitds d 'dvolut ion des germes  et leurs cons6quences.  

Ann. ,4m. des PI. 5, 555-574. 
- -  (I956): Influence de "l 'origine'" sur  le c o m p o r t e m e n t  des plants de p o m m e  de ter re . .Ore .  

Am. des PI. 6, 5-26. 
MARTIN, W. H., W. PEACOCK and P. M. LOMBARD (1925): Nor the rn  vs. sou thern  grown pota toes  

as seed. Proc. Pot. Ass. Amer. 12, 23-32. 
PERENNEC, P., et P. MADEC (1960): Influence du tubercule sur la croissance et developpement  du 

germe de p o m m e  de terre. Amt. Physio. Vdg. 1, 29-67. 
ROSA, J. T. 11922): Irish pota to  seed tubers.  Missouri Agr. Exp. Sta. Bull. No. 191, 1-32. 
SIvoRI, E. M. (1951): La degeneracion de la papa.  Cieneia lm'es. VllI ,  89-302. 
THOMPSON, H. C. (1939): Vegetable crops.  M c G r a w  Hill Book Co.,  New York. 
T[zlo,  R. M. ( 1951 ) : Effect de las altas t empera tu ras  como factor de degeneracion de la papa. Ph.vton. 

2 ,  69-89. 
�9 E. R. MONTARm y O. A. GARA'," (1954): V6rificacion de [a degeneracion de la papa por  

efecto de Ias altas tempera turas .  Rev. Invest. Agr. Vll l ,  255-261. 
WENT, F. W. (1959): Effect of  env i ronment  of  parent  and  grandparen t  generat ions  on tuber  pro- 

duct ion by potatoes .  Amer. J. Bol. 46, 277-282. 

Eur. Potato J., Vol. 5 (1962) No. 1 (March) 49 


