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Summary Zusammc'#l~lsstm,~, Rdsttmcs. Resumen, p. 184 

1. I N T R O D U C T I O N  

Breeding for early maturity in potato varieties is important in Spain (ODRIOZOLA, 

1955; ZUBELDIA, 1961 a, b), 
Breeding for earliness is carried out at the <'Estaci6n de Mejora de la Patata" 

(Station for Potato Breeding) at Vitoria (Spain). It was realized when this work 
started, that some method of distinguishing the unwanted late-maturing seedlings 
at an early stage of growth would be helpi'ul. 

During the period 1956-1958, the following correlations were found (ZUBELDIA, 
1960): seedlings showilg erect tq?l?er leaves (closed top) gave rise to late.lotto,v, tko.ve 
with ,w;'eacfing upper leaves (open top) usually <gave earlv Jbrms (FIe;. 1). 

Seedlings with closed tops are discarded in the glasshouse. Such types may be 
distinguished approximately two months after sowing the seed (normally sown about 
the middle of Marcia), and about one month after transplanting the seedlings into 
small pots (only this transplantation is done). The actual selection is carried out in 
June, when tke seedlings are well developed and the shape of the top is best seen. 

In addition to the above method of detecting late maturing types, the correlation 
reported by STHNECK (1958) has also proved useful. It permits the elimination of 
seedlings with short-day requirements (that would become late forms), because their 
stolons grow horizontally and then upwards during longer photoperiods. 

By applying STHYECK'S criterion, we discard not only all seedlings with closed tops, 
but also those with senti-open tops which have stolons growing upwards (rIG, 4). 
This enables us to discard a higher proportion of late maturing types at an early stage 
of growth, 

Selected seedlings were allowed to complete their growth in the glasshouse, and 
when mature, one tuber per seedling was kept for planting in the field the following 
year. 

During the period 1960-1962, both STI-:iNECK'S and ZUB~LDIA'S criteria were em- 
ployed. ZUBELDIA'S criterion probably permits of an earlier diagnosis: for example, 
some seedlings showing semi-open tops in June did not develop lhe upward growing 
stolons until July. 

By using both criteria it was observed that the proportion of seedlings with open 
tops and showing stolons growing upwards was practically negligible (FIG. 4). 
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SELECTION OF Y O U N G  POTATO SEEDLINGS FOR EARLINESS 

FI(;. 1. First-year seedlings of  the cross Sas~ia - Oberarnbacher Friihe 

I. Open t o p -  ~g~'ner II'ip]],]- sommet  o,rert .  
2. Closed top ueschlo~.~ener II'ip]i'/ .umm1'.,t ]~,rmd. 

Of pot dcr TBpJ'e (tu pot." I0 cm. 

Ami. I. Einj~7t,'t]s S[#nlin<c,e dur KreHzm~g Saskia Oborarnbachcr Fri.ihe 
Fi(i. I. Planmlc.~ zle prelniOre atlHdt' du croi.~(,llleHl Saskia Oberarnbachcr  Fri.ihc 

An interesting criterion has been reported by ENGI-L and MOLLEI{ (1959). They 
found that 80'."o of seedlings showing long stolons when ready to transplant from 
boxes to pots (second transplantation) had either early or medium-early maturity. 
They used this method of detecting earlies in crosses of earIy late forms, which 
were expected to give a high proportion of lates. 

Maturity of first-year seedlings in the glasshouse was found to be correlated with 
maturity as subsequently observed in the field (KrANTZ, 19313: M6LLEr, 1956), no 
criteria for the early diagnosis of maturity were, however, given. 

2. M A T I : R I A L  A N D  METIIODS 

In 1956, first-year seedlings belonging to two crosses were observed - 150 seedlings 
of Sax/cia Oberarnbacher FHi/w (early varieties) and 15S seedlings of .4c/cer.s'egen 

/ller/~m" (late varieties) - in order to determine the differences between the two 
progenies during the long days of the year and to record any sharp morphological 
difference occtHring between late and early seedlings. These experiments led to an 
appreciation of a relationship between closed tops and late seedlings (VtG. 2, TABLE). 

In 195:8, again four crosses were investigated (256 first-year seedlings each): 
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A. ZUBELDIA 

Saskia "., Oberarnhacher l:)iihe / Early varieties 
AllerJi'iiheste Gelbe Oberarnbacher Friihe j 
Ackersegen :; Merkur ] Late varieties 
Victor. Roh(/n t 

The cross between the very late varieties Victor and Rohi/n gave 95.5 % of  seedlings 
with closed tops (FIG. 3). 

As an example of  the application o f  both S-rV:INECK'S and ZUBELD~A'S criteria, data 
obtained f iom the cross Erntedank ",; Katahdin (535 first-year seedlings) in 1962, are 
given in FIG. 4. 

3. E X P E R I M E N T A L  DATA AND R E S U L T S  

FIG. 2 shows that earliness is correlated with open tops, as lateness is with closed tops. 
First-year seedlings in 1956. from the crosses Saskia Oberarnbacher Fr#he and 
Ackersegen " Merkur, were multiplied in 1957. In 1958 the seedlings were again 
multiplied and their maturity dates observed, in order to see if maturities were related 
to the type of  top. 

O/o 
100 

80 

Flo.  2 
Percentages of seedlings according to type of top 
(observation date 13.6.56) 

S. O.F.  

A. M. 

y. / /~  

6O 

40 

ABB. 2 
Prozenl Si iml inge entsprcc/wnd dec l l ' i ld~'/ur/ 

20 ~ ~ (Beobachlungsdarum 13.6.56) 

. Pom'c ' en lages  cl~" p/~lllltl/c'.~' (l~" C/laCltll des types de 
, somme/ (daze d'ohservation 13-6-56) 

S. "O.F. ..1. AI. 

S a s / < i a  �9 O / ~ r  F r l i / l e  ( c r o s s  o " e ~." Y v a r i e t i e s  - Kl '4,11Zl l l lg ~lllS j ) ' l ' i / l r  SO l ' lC l l  - 
( ' l o i ,~ ' r  El(" var id f ( ;~ '  p l 'dCoce,~ ).  
.4Fktq' ,~(~g( ' l l  �9 A[s (cross of  late varieties - KI'CIIZIIII.k" (IliA' 3"p~il( 't! ,~'(H'[('II L'I'O[3"CIII('II[ 
de i'aridtds tal'dive.~'). 

o p e n  t o p s  - o~]~,11(, l l  i p ] [ , I  .$'Oll lnlc*fs O l lVe l ' l s ,  

,~ ' ( ' l l l i -Opr IOHS - ] l a [ I ) [ l f f [ ' l l e  I I ' i p f e ]  - AOI I In lL ' IX  n l i -O l l l ' ( ' l ' l ~ .  

closed t O p S  - k,e.~'chlo.~sene I V i p J [ , / -  .~'Onl lH(' fs f r  
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Fit; .  3. P e r c e n t a g e s  o f  s e e d l i n g s  a c c o r d i n g  to  t ype  o f  t o p  ( o b s e r v a t i o n  d a t e  18.6.58)  

o/o 
100 

e0 

60 

40 

20 

,4.- M. 

Crosses of  late varieties-' 

A. Z U B E L D I A  

The results are shown in the TABLE. It is interesting that seedlings with closed tops 
are not found in the earlier groups A and B, and only one of them is found in group C. 

The number of seedlings was reduced from 1956 to 1958, as elimination due to 
weakness and virus infection took place. 

In FIG. 3 as in WG. 2, earliness is correlated with open tops, and lateness with closed 
tops. The cross between the very late varieties l"ictor and Robi/n did not give any 
seedling with open tops, those with closed tops amounted to 95,5 Y'o. 

FIG. 4 shows that the proportion of seedlings with open tops together with stolons 
growing upwards is very small (there were only two seedlings of this kind, and their 
upward growing stolons were few and thin). 

S.- O.F. .4.G. O.F. 

Crosses  of early variet ies  ~ 

, I / / / ~  

- . - . - . . . - .  

r 
~///~ 
~HH, 
I/H/, 

~//~ 

V .  R .  

S. . O.F.  Saskia  . Oher~rnbacher Friihe. 
A.G.  O.F. Allerfriiheste Gelbe �9 Oberarnbacher FJtihe. 
A. /tI. - .4c],erxe.uen - A4erk,r.  
V. R. Victor Rotfijn. 
I K l ' e l t S t t l l g e l l  tlllA" f r l i h ( ' t l  S o l ' ( q l l  -- ( r o i s e l t l e l l [ ~  d e  Vtll'i(;lr p/'(;coc(,s. 
~" Kl 'el tT,  ttll.ffr e l l is  Spr S o r l e l l  - ( r o i s e m e l t l . ~ '  dc' VCll'it;lt;s [C l l ' d i res .  

I I open  tops  - o/]~,,e lt 'ipfel - sonlmets  ouverls. 

semi -open  tops  - ll't'p]~,l - sommets  mi-ottre,'ts. / lalbo/ le ,e  

closed tops  - .k, escltlo.~'.setle H'ip]~,l s O m n l e t s  fcrmt;.s'. 

ABU. 3. P r o z e n t  S i iml inge  en t sprechend  der  WipJelart  ( B e o h a c h t u n g s d a t u m  18.6.5~') 

FIG. 3. Pom'cen lages  de p h m t u l e s  de  chacun des  t.vpes tie .s'ommet (da te  d'ob.s'ervation 18-6-56') 
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SELECTION OF YOUNG POTATO SEEDLINGS FOR EARLINESS 

FIG. 4 
Numbcrs  o f  seedlings according 
to typc of  top and typc o f  stolon 
(observation date I4.6.62) 

A B B .  4 

.4n=ahl Sffmlinge enlsprcchelld 
~h'r WipJel- trod der Stohmenart  
( Beo/~ac/tttt#t,~sck#tttot 14.6.62) 

Fl(i. 4 
Nomhre ~& pkmtu/es ~& chactm 
dL'S [)'DES ~1~' SOIIIlIIC[.C[ g/C" SIO[OII 

(&#re d'ohservation 14-6-62) 

I (III.%.t4C/('S('II(' .~t;]s 
I'['I'WO#']~'IIC 6/imin&'s. 

:' SEm/ i #me  p k l l l l l t l ( ' ~ .  

',~ithout stolons growing u F ~ ' , ' , a r d s  ohllL" tlll/'lt'~i'l'f.~ WtlC/I.%('IIdr ~'ll)]Oll('ll -- 
[ I .S'(IIIA .%'[0101t%' plSIISSaIt[ I'L',"5 1(' htlllf. O['lttl'l t O P S  

o[fene llip/~,/ 
~ i t h  stolons growillg Ul',',,',,:.lrcls - rail ~lll]'lfr It'glchsz'llJL'll SI0/OIIelI A'OIHIIIL'[S Olll'L'l'[3 

I 1  ll,L,c .~[o/olls [H)IL%.~(III[ I'('/'S /L" h[lll[. 

xs i t h o u t  stolons grov,'illg upwards 
semi-open tops /ta[bo]J~,#le ll'ip]~,l - .soml#lelv mi-ourc#'Ls. 

with . . . . . .  

~Jthout . . . . . .  

closed t ops  - tlW.~'L'h[OS,~'IIL ~ I I ' ip/~,l - SOItltltL'L~" J~'r l t l ( ;s.  
\~ith . . . . . .  

4. C O N C L U S I O N S  

Data given in the figures and table show the value of  the closed or open top as a 
criterion in distinguishing late potato seedlings from early ones. 

This criterion probably offers an earlier diagnosis than that of  SIEINECK. STI:.INECK'S 
criterion has also been used from 1960 on~valds, and has been very useful in com- 
plementing the criterion described in the present paper. 
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SUM 

In the "'Estaci6n de Mejora de la Patata'" (Station 
for Potato Breeding) at Vitoria (Spain), a crite- 
rion has been found which enables late types of 
potato seedlings to be discarded at an early 
stage of growth. This criterion has been used 
during the period 1959-1962 in the breeding of 
early varieties, and has proved very useful. 
Seedlings with closed tops are eliminated, be- 
cause they become late forms. Those with open 
tops, generally mature early. 

A. ZUBELI)IA 

MARY 

Selection is carried out in the glasshouse. Closed 
tops begin to become apparent approximately 
two months after sowing true seed (normally 
sown about the middle of March), when seed- 
lings have been growing for about one month in 
small pots. 
The actual discarding is usually done in June, 
when the seedlings are well dcveloped and the 
shape of tops can be readily distinguished. 

ZUSAMMENFASSUNG 

AUSLESE JUNGER KARTOFFELSAMLINGE AUF FR{_]HREIFE 

Das lnstitut fi_ir KartoffelzLichtung in Vitoria 
(Spanien) hat ein Kriterium erarbeitet, das das 
Verwerfen sp~itreifender Typen von Kartoffel- 
s~imlingen in einem frtihen Wachstumsstadium 
erm0glicht. Die Methode wurde yon 1959 1962 
bei der Zfichtung von frtihen Soften angewandt 
und als sehr niitzlich befunden. 
S/-imlinge mit geschlossenem Wipfel (d.h. oberste 
Bffitter aufw~irts gerichtet) werden ausgeschieden, 
well sie zu spfitreifenden Formen heranwachsen; 
jene mit offenem Wipfel reifen im allgemeinen 
friJh (ABB. 1, 2 und 3; TABCLLE). 
Die Auslese wird im Glashaus vorgenommen. 
Geschlossene Wipfel sind ungeffihr zwei Monate 
nach der Aussaat der Samen (Saatzeit normaler- 
weise um Mitte M/irz) zu erkennen, d.h. unge- 
f~ihr einen Monat nachdem die S~.mlinge in 
kleine T6pfe pikiert worden sind. 
Die Auslese der Sfimlinge wird jeduch gewi3hn- 

lich im Juni vorgenommen, wenn dic Ptt~inzchcn 
gut entwickelt sind und die Form des Wipfels 
klar unterschieden werden kann. 
Neben der obenerw/ihnten Methode, sp:~itreifen- 
de Sortentypen zu entdecken, hat sich die \,tin 
STE1NECK (1958) beschriebene Korrelation als 
n0tzlich erwiesen. Sie gestattet die Ausscheidung 
von S~.mlingen mit Kurztag-Ansprbchen (sprit- 
reifende Typen), well ihre Stolonen horizontal 
und dann bei lfingerer Belichtung aufw~.irts 
wachsen. 
Bei Anwendung yon STEINECK'S Kriterium ver- 
werfen wit nicht nur alle S~,mlinge mit geschlosse- 
nero Wipfel, sondern auch jene mit halboffenem 
Wipfel, deren Stolonen aufwLirts wachsen 
(ABB. 4). Dies erm6glicht die Ausscheidung eines 
gr6sseren Anteils von sp~itreifenden Typen in 
einem fri.ihen Wacllstumsstadium. 

RI~SUME 

SI~LECTION DE JEUNES PLANTULES DE 

A la Station d'Am61ioration de la Pomme de 
terre 'a Vitoria (Espagne) un crit6re a 6t~ trouv8 
qui permet d'd:liminer les types tardifs 'a un stade 
prdcoce de d6veloppement. Ce critere a ~t6 utilise 
durant la p~riode 1959-1962 dans l'obtention de 
vari~tes pr~coces et s'est r~:v616 etre pleinement 
utile. 
Les plantules avec un sommet ferm,,! ~.taient ~limi- 
n6es parce qu'elles devenaient des types tardifs; 

184 

POMME DE TERRE POUR LA PRECOCII-E 

les plantules avec un sommet ouvert mfirissaient 
g~naralement t6t (FIo.  I, 2 et 3, "IAI~LEAU). 
La s~]ection est effectu6e en serre. Les types fer- 
m~s conlmencent ~I se nlanifester environ deux 
mois apr6s le semis (qui se fair normalement fi la 
mi-mars) alors clue les pkmtules ont v6g6t6 
environ un mois en petits pots. 
La v~ritable elimination a lieu habituellement en 
juin; ~. ce moment ies plantules sont bien dove- 
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SELECTION OF YOUNG POTATO SEEDLINGS 

loppdes et la forme des sommet s  se dist ingue 
net tement .  
C o m p l e m e n t a i r e m e n t  it la m,Sthode ci-dessus 
ddcrite de ddtection de types de matur i td  tardive, 
l 'appl icat ion de la corrdlat ion de STEIN~CK (1958) 
s'est dgalement  rdvelde pleine d'utilit6. Elle per- 
met l 'dl imination de plantules ayant  des exi- 
gences de jours  cour ts  (qui deviendraient  des 
formes  tardives),  qui sont  celles dont  les s tolons  
poussen t  hor izon ta lement  et ensui te  vers le haut  

FOR EARLINESS 

duran t  les photopdr iodes  plus longues.  
En appl iquant  le crit+re tic STEINEC'K, notls dear- 
tons  non seulenlent  routes les plantules avec 
sonlnlet  fernld, mais  aussi celles avec le sommet  
nli-ouvcrt  qui ont  des s tolons  se ddveloppan! vers 
le hat.t (Flr 4). Cette faqon dc faire notls permet 
d 'dl iminer  une propor t ion  piLlS dlevde de types 
de matur i td  tardive it un stade prdcoce de ddve- 
Ioppement .  

RI-SUMEN 

SELECCION PARA PRECOCIDAD EN PLANTULAS DE PATATA 

En la "Es tac idn  de Mejora  de Ia Patata '" de 
Vitoria (Espafla), se descubri6 un criterio para  
e l iminar  tipos tardios en plfintulas de patata.  
Dicho criterio se ha  venido apl icando duran te  el 
periodo 1959 1962, most r l indose  rnuy rail en el 
proceso de obtenci6n de nuevas  vltriedades ten> 
pranas  (o de ciclo corto). 
Las pl imtulas que presenten su fipice erecto de- 
ben el iminarse,  porque  dar ian  lugar a clones 
tardios;  las de iipice p6ndulo responden  normal-  
mente  a clones t empranos  (Flc;s. 1,2 y 3 : Tabla).  
Las e l iminaciones  t ienen lugar  en invernadero.  
Los fipices erectos empiezan  a expresarse  hacia 
los dos  meses de s embradas  las semillas (la 
s i embra  tiene lugar  hacia mediados  de Marzo),  
cuando  las plfintulas Ilevan a p r o x i m a d a m e n t e  
un rues desarrollf indose en macet i tas  (so efecttia 
t rasplante  /mico de semillero a macetitas).  

Hab i tua lmente  las el iminaciones se realizan en 
Jtmio,  ya que entonces  [as pl(mtulas se encuen-  
tran bien desarrol ladas  y mues t ran  mejor la 
forma de sus /tpices. 
De 1960 a 1962, el criterio descrito se ha venido 
c o m p l e m e n t a n d o  con el enunc iado  por S IEINt-('K 
(1958), que permite  ]a e l iminacion de ]its p lantu-  
las con adaptac ion  al dia corto Ilas ctla[es resul- 
tarian en clones tardios),  debido a que sus estolo- 
nes crecen pr imero horizontalnlentc, y despuds 
hacia arriba,  duran te  los ttias mlis largos del 
afio. Apl icando este filtimo criterio, se el iminan 
no solamente  las plfintulas de iipice erecto, sino 
tambi~,n aquel las  de fipice intermedio entre 
erecto y pdndulo,  que presenten el crecimiento 
de estolones indicado (Fit;. 4), inc rementando  llt 
proporci6n de plfintulas e l iminadas ,  y a u m c n -  
tando,  por tanto,  la eficacia de la seleccion. 
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