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Summary 

Progeny families of 4x -2x hybrids between Group Tuberosum and Group Phureja-haploid Group 
Tuberosum hybrids were evaluated under simulated commercial agricultural practices in 1974 and 
1975. The range of the observed values for the 4x-2x hybrids exceeded the range of the 4x parents 
for nearly all measured traits. The mean for total yield of the 4x-2x hybrids was equal to ( 1974 ex- 
periment) or significantly higher (1975 experiment) than the mean of the 4x parents. In the 1975 
experirnent 17.8"o of the 4x-2x hybrids produced a higher total yield than the highest yielding 4x 
parents. The 4x 2x hybrids exhibited a significantly lower mean than the 4x parents for marketable 
yield and tuber weight but transgressive segregants were found for these traits in both experiments. 
The heterosis and variability of the hybrids indicates that this breeding method is a potentially 
powerful tool in potato improvement. 

Introduction 

The cult ivated diploid (2n = 2x -- 24) G r o u p s  Phureja  and S t eno tomum represent 
a valuable reservoir o f  genetic diversity which can be used to broaden  the genetic 
base o f  tetraploid (2n = 4x = 48) G r o u p  T u b e r o s u m  cultivars and breeding stocks. 
This germ plasm can now readily be transferred to 4x Tube rosum by means o f  2n 
gametes f rom 2x parents ( H a n n e m a n  & Peloquin,  1969: Mendiburu ,  1971). 

Several workers  have reported heterotic effects when tetraploid G r o u p  Tuberosuln  
cultivars are crossed with G r o u p  Phureja  - haploid G r o u p  Tube rosum hybrids 
( H a n n e m a n  & Peloquin,  1969: Mendiburu ,  1971: Mok  & Peloquin,  1975a: Quinn 
& Peloquin,  1973). Progenies f iom 4x - 2x mat ings  are especially high yielding if the 
diploid parents produce  2n gametes by a mechanism which is equivalent to first 
division resti tution (Mendiburu ,  1971 : M o k  & Peloquin,  1975a). A breeding scheme 
similar to the approach  proposed  by Mendiburu  et al. (1974) is currently being eval- 
uated in the Canad ian  Nat iona l  Po ta to  Breeding Project, with headquarters  at 
Fredericton,  N.B. The  purpose  o f  this research was to assess the 4x - 2x breeding 
method,  utilizing well-adapted T u b e r o s u m  cultiwlrs and breeding stocks and eval- 
uat ing the progenies under  simulated commercia l  agricultural practices in Canada .  
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Materials and methods 

H. I)E J O N G  A N D  G. C. C. T A I  

Two 2x G r o u p  Phure ja  - haploid  G r o u p  T u b e r o s u m  hybrids,  W5295.7 and  W5337.3, 
both  of  which are k n o w n  to form d ip l and rous  gametes by the parallel  spindle mech- 
an i sm (Mok & Peloquin ,  1975b) were used as male parents  with several 4x G r o u p  
T u b e r o s u m  female parents .  In the 1974 exper iment  14 4x - 2x hybr id  families were 
investigated. This exper iment  included 12 4x parents  of  which ten were crossed to 
one of  the 2x parents  and  two were crossed to bo th  2x parents .  In the 1975 exper iment  
progenies from each of eight 4x parents  , both 2x parents  were studied (Table 1). 

Seedlings were raised in the greenhouse.  One tuber  was saved from each genotype 
and  p lanted  in the field the fol lowing season in a single hill p lant ing.  At harvest  t ime 
ten genotypes  were r a n d o m l y  selected from each l:amily for the field exper iment  in 
the fol lowing season. 

In both  exper iments  the clones under  observa t ion  were p lanted  ill two replicates 
of five hills. The 4x parents  were treated in the same m a n n e r  as their progeny.  In 

Table I. Families of4x 2x hybrids. 

1974 experiment 1975 experiment ~ 

family 2 number of fami l y  2 number of 
genotypes genotypes 
analysed 3 analysed 3 

Bake King 
Green Mountain 
Hunter 
Katahdin 
Kennebec 
Raritan 
Raritan 
Red Pontiac 
Superior 
F56047 
F58050 
F62008 
F62008 
F64068 

W 5337.3 8 Belleisle 
W 5337.3 9 Bclleisle 
W 5337.3 8 Dorim 
W 5337.3 7 Dorita 
W 5295.7 10 RU-18 
W 5295.7 9 RU-18 
W 5337.3 9 F61008 
W 5295.7 10 F61008 
W 5337.3 10 F61019 
W 5295.7 8 F61019 
W 5295.7 8 F61025 
W 5295.7 9 F61025 
W 5337.3 9 F66076 
W 5337.3 10 F66076 

F67114 
124 F67114 Total 4 

W 5295.7 l0 
W 5337.3 9 
W 5295.7 8 
W 5337.3 9 
W 5295.7 l0 
W 5337.3 9 
W 5295.7 10 
W 5337.3 10 
W 5295.7 10 
W 5337.3 10 
W 5295.7 9 
W 5337.3 10 
W 5295.7 10 
W 5337.3 10 
W 5295.7 10 
W 5337.3 10 

TotaH 154 

i Versuch - E x p & m w n t a t i o n ,  2Familie - Fwnille," "~ Zahl  der untersuchten Genotypen Nomhre  de 
g&7ot.vpes & u d i &  4 Insgesamt Total. 

Tabelle 1. Familien von 4x 2x Hybriden. 
Tableau 1. Families d'hybrides 4x-2x. 
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T E T R A P I . O I D - I ) I P L O 1 D  H Y B R I D S  IN C U L T I V A T I - I )  P O T A T O r S  

both experiments one plot of  each 4x parent was planted along with its respective 
progeny family in each replicate. In the 1974 experiment each replicate was planted 
with 140 progeny plots (14 families: 10 genotypes per family) and 14 4x parent plots 
(12 parents, two of which had duplicate plots). In the 1975 experiment 160 progeny 
plots (16 families: 10 genotypes per family) and 16 parent plots (8 parents, each of 
which had duplicate plots) were planted in each replicate. 
Seed pieces were cut to approximately 35 g and spaced 25.4 cm within rows and 91.4 
cm between rows. The 1974 experiment was planted at the Potato Breeding Sub- 
station at Alma. N.B. on 28 May and harvested on 2 October (127 days). The 1975 
experiment was planted at the Potato Breeding Substation at Benton Ridge, N.B. 
on 22 May and harvested on 2 October (133 days). Due to the necessity of maintain- 
ing a high standard of plant hygiene, certain plots were rogued out during the growing 
season because they showed some symptoms of virus infection. In 1974 and 1975, 
respectively, 7.8 ~ ,, and 0.9" ; of  the plots had to be discarded as a result of this proce- 
dure. The number of genotypes per family which could be analysed ranged from 7 
to I0 in the 1974 experiment and from 8 to 10 in the 1975 experiment (Table 1). 
Data of  13 and 14 4x parent plots per replicate in the 1974 and 1975 experiments, 
respectively, were used in the analysis. 
The following traits were measured: 
1. Early rig, our measured when approximately 90",, of  the plants had ejnerged. 
Clones were rated on a scale from 0 (no emergence) to 5 (very vigorous). 
2. Top v~gour- based on total amount  of foliage - measured approximately two weeks 
before harvest on a scale from 1 (very weak) to 5 (very vigorous). 
3. Matur i l v  .- measured approximately two weeks before harvest on a scale from 1 
(very mature) to 5 (very immature). 
4. Number  q / m a i n  s tems - number of separable main stems per 5-hill plot counted at 
harvest. 
5. Marke tab le  H e M -  weight of all tubers >/ 5.7 cm in kg per plot. 
6. Total Held weight of all tubers in kg per plot. 
7. Numher  o[ tubers per plot. 
8. Tuber weight total yield per plot in g/number of tubers per plot. 
9. Spec(/i'c gravi ty  - weight in air,'(weight in air-weight in water). 

The analysis of variance was computed according to the mixed design by Myers 
(1966). The test of significance was determined by treating |'amilies as fixed effects 
and hybrids within families as random effects. Data of 4x parents were first analysed 
independently and then jointly with the progeny data to compare the overall dif- 
ference between 4x 2x hybrids and their 4x parents. The factorial type of  crossing 
plan of  the 1975 experiment (Table 1 ) enabled us to investigate the family effects due 
to 4x parents, 2x parents as well as the interaction between 4x and 2x parents. These 
variations were treated as fixed effects. 

Potato Res. 20 (1977) 113 

Aardevo Exhibit 1019 
Page 0003



Results 

H. DE J O N G  A N D  G. C. ( ' .  T A [  

T h e  r a n g e  o f  the  o b s e r v e d  v a l u e s  for  the  4x - 2x h y b r i d s  e x c e e d e d  the  range,  o f  the 

4x p a r e n t s  for  n e a r l y  all m e a s u r e d  t ra i t s  in b o t h  e x p e r i m e n t s  ( T a b l e  2). T h e  4x 2x 

h y b r i d s  e x h i b i t e d  a s i gn i f i can t ly  h i g h e r  m e a n  t h a n  the  4x p a r e n t s  fo r  t op  v igour ,  

m a t u r i t y ,  n u m b e r  o f  m a i n  s t ems  a n d  n u m b e r  o f  t ube r s  in b o t h  e x p e r i m e n t s .  T h e  

h y b r i d s  w e r e  f o u n d  to  h a v e  a s i gn i f i can t ly  l o w e r  m e a n  t h a n  the  4x p a r e n t s  for  m a r k e t -  

ab le  yield and  t u b e r  we igh t  in b o t h  e x p e r i m e n t s .  N o  s ign i f i can t  d i f fe rences  c o u l d  

Table 2. Means and ranges of 4x-2x hybrids and 4x parents. 

4x-2x hybrids ~ 4x parents-" Significant 

differenceS-I 
mean -~ rallge 4 mean 3 range 4 

1974 exper iment  6 
Early vigour 7 (0-5) 3.75 0.5-5 3.46 2-5 n.s. 
Top vigour ~ (0-5) 4.66 2-5 4.27 3 5 ** 
Maturity 9 (1-5) 4.19 2.5-5 4.01 2.7-5 * 
Main stems per plot ~~ 17.99 9-38 14.08 7- 21 ** 
Marketable yield (kg/plot) ~t 2.66 0-7.28 4.16 2.32-6.47 ** 
Total yield (kg/plot) ~-" 5.42 2.75 8.18 5.46 3.90-6.92 n.s. 
Number of tubers per plot 13 68.54 24-136 40.96 25-64 ** 
Tuber weight (g/tuber) TM 86.04 30.40 310.90 140.55 89.4-216.3 ** 
Specific gravity ~s 1.085 1.059-1.139 1.082 1.069-1.104 n.s. 

1975 experhnent  
Early vigour 2.04 0-5 2.14 I-4 n.s. 
Top vigour 4.66 3 5 4.28 3.5 5 ** 
Maturity 4.43 2-5 4.02 3 5 ** 
Main stems per plot 20.74 5 50 13.43 7-24 ** 
Marketable yield 2.64 0 6.35 3.63 0.54-5.31 ** 
Total yield 4.99 1.99-10.57 4.56 2.63-5.80 ** 
Number of tubers per plot 69.45 26-173 35.11 17 69 ** 
Tuber weight 78.32 22.53-340.90 148.92 47.80 277.47 ** 
Specific gravity 1.083 1.060-1.104 1.090 1.077 1.103 ** 

? n.s. non-significant - Nicht signifikant - Non-significative: * P - 0.05: ** P -: 0.01. 

t H y b r i d -  Hyhride:  Z Eltern - G&titetow; 3Durchschnit t  - Moyennes:  4Schwankungshere ich  
Classement  ; s Signo'~kante Unterschiede DiJf~;rence sign(/~cative," 6 Versuch E.vp~rimentathm; 
V Aullat{/honitur - l ' igueur 71 la levOe: s Bonitur 2ltlH optimalen Wachs tumsze i t lmnkt  Vigtteur en 
vt;gOtation, 0 Re([O'- MaturitO, J o Zah l  der Haupts tengel  pro Parzel& - Nomhre  de tiges principales 
pat" parcelle : ~ j Mark([dh~r Ertrag ( kg /  Par-elle ) - Rendement  commercialisahle ( kg/parcelle ) : 
12Gesamtertrag (kg /Parze l le )  Rendement  total (kg/parcel le) :  13Zah] der Knollett pro Parze//e 
Nombre  de tuhercules pat" parcelle; ~4 Knollengewicht (g/Knol /e)  Poids Nit tuhercltle (g/ tubercule)  ," 
i s Spez(f isches Gewicht  - Poids spdc([~que. 

Tabelle 2. Durchschnitt und Schwankungsbereich der 4x 2x Hybriden und 4x Eltern. 
Tableau 2. Moyennes et classements des hybrides 4x-2x et des grniteurs 4x. 
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T E T R A P L O I D - D I P L O 1 D  H Y B R I D S  IN C U L T I V A T E D  P O T A T O E S  

be detected between the means of the 4x 2x hybrids and the 4x parents for early 
vigour in both experiments and for total yield and specific gravity in the 1974 study. In 
the 1975 trial the mean for total yield of the 4x 2x hybrids was significantly higher at 
P < 0.01 than the mean of the parental 4x clones (Table 2). In this experiment 17.8" ,, 
of  the 4x - 2x hybrids produced a higher total yield than the best 4x parents (Fig. 1 ). 

Families of4x  2x hybrids were significantly different in both experiments for num- 
ber of  main stems, number of tubers, tuber weight and specific gravity. In the 1975 
experiment families also differed significantly in early vigour and both marketable 
and total yield. Significant differences at P .:~ 0.01 were observed between 4x - 2x 
hybrids within families for all traits in both experiments (Table 3: the analysis of 
variance of the 1974 experiment is omitted to save space). 

Highly significant differences were observed in 1975 between families from different 
4x parents for all measured traits except top vigour and maturity (Table 3). A com- 
parison of the families derived from the two 2x parents in the 1975 experiment showed 
significant differences between these two parents for all traits except number of main 
stems and total yield (Tables 3 and 4). Families obtained from W5295.7 were more 

F i g .  l .  Frequency distribution for total yield in the 1975 experiment. 

# ' J J J J J  4x parents 

30 ~ 4x-2x hybrids 

20 

10 

1 2 3 4 5 6 7 8 9 10 11 

Total yield, kg 

Frequency Hch(/~kei t  - Fr~quence, Total yield Gesamtertr~L~ - Rendement  total,  P a r e n t s  - 

EItern - Gdniteurs,  H y b r i d s  - Hybriden - Hybrides  

Abb. 1. Hdufigkeitsverteihmg.f i ir  den Gesamtertrag des Versuches yon 1975, 
Fig. 1. Dis tr ibutkm des fr~;quences pour le rendement total de Fexperimentation de 1975. 
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TETRAPLOID-DIPLOID HYBRIDS IN CULTIVATED POTATOES 

Table 4. Means of 4x-2x hybrid families derived from diploid parents in 1975 experiment. 

Diploid parent ~ Significant 
difference z 

W5295.7 W5337.3 

Early vigour 7 (0-5) 1.89 2.19 * 
Top vigour s (1-5) 4.58 4.74 ** 
Maturity ~ (1-5) 4.34 4.51 * 
Main stems per plot ~~ 20.30 21.25 n.s. 
Marketable yield (kg/plot) ~t 2.81 2.48 * 
Total yield (kg/plot) ~2 5.00 4.99 n,s. 
N umber of tubers per plot ~3 65.11 73.79 ** 
Tuber weight (g/tuber) ~ "~ 82.38 74.24 * 
Specific gravity 15 1,086 1.079 ** 

* P  �9 0.05:**P - 0.0l. 
i Diploide  El tern  GOniteurs diploides:  "- S(,~ni/~h,nte Untersch iede  - D([]~;rence s~n i /~ca t i ve .  

i ~ S iehe  Tahel le  2 - l"oir tab leau  2. 

Tabelle 4. Mittelwerte des Versuches yon 1975 der 4x 2x Hybridfanailien, die yon diploiden Eltcrn 
abstammen. 
Tableau 4. Moyennes des families d'hybrides 4x- 2x issues des gdniteurs diploides dans I'expdrimcn- 
tation de 1975. 

mature ,  p roduced  a higher yield o f  marketable  tubers, a higher tuber weight and a 
higher specific gravity than families derived f rom W5337.3 (Table 4). N o  significant 
interact ions could be detected between the 4x and 2x parents  (Table 3). 

D i s c u s s i o n  

The experiments reported here were designed to measure  the potential usefulness 
o f  the 4x 2x breeding method,  by testing the hybrids under  presently accepted com-  
mercial agricultural  practices in Canada .  This applies part icularly to plant spacing 
which in these experiments  were 91.4 cm between rows and 25.4 cm within rows. 
The  reports  by previous authors  (Mendiburu ,  1971: M o k  & Peloquin,  1975a) o f  
heterosis for yield in 4x - 2x hybrids were based on plant  spacings of  91.4 cm be- 
tween rows and,  depending on location,  45.7 cm or 81.3 cm within rows. We have 
found that  the per formance  o f  individual clones at such wide spacings is not  neces- 
sarily indicative o f  their per formance  under the closer spacings which are at present 
s tandard  commercia l  practice. The 4x parents  used in these experiments were origi- 
nally selected for their per formance  under  the same commercia l ly  practiced spacings. 
A compar i son  between these breeding stocks and other  genetic material  under  a 
considerably different spacing could penalize the 4x parents. Since the mean num-  
ber o f  tubers per plot  f rom the 4x hybrids  is nearly twice as high as the mean  number  
f rom the 4x parents  (Table 2), a wider spacing will favour  the hybrids more  than the 
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H. DE J O N G  A N D  G. C. C. T A I  

4X parents. The experiments reported here have, therefore, exposed the 4x -  2x 
hybrids to greater stresses than the previously reported studies with similar genetic 
material (Mendiburu, 1971: Mok & Peloquin, 1975a). 

The mean for total yield of the 4x 2x hybrids was equal to (1974) or 9('~i higher 
(1975) than the mean of the 4x parents (Table 2). This represents an improvement 
over yields of families from 4x - 4x (intra Tuberosum) crosses. Mok & Peloquin 
(1975a) and Tai (1974) indicated that the family mean for total yield of such matings 
is frequently below the yield of the parents. Mok & Peloquin (1975a)reported a 35~ 
yield increase in their 4 x - 2 x  hybrids (derived from diploids which produce 2n 
gametes via first division restitution) above the yield of their 4x parents over two 
locations. The above-mentioned stresses to which the material was exposed in our 
experiments is probably the principal cause of the reduction in heterosis when our 
means for total yield are compared with those of Mok & Peloquin (1975a). 

In an asexually propagated crop such as the potato, where a single superior geno- 
type can immediately be multiplied, the range is also a very meaningful measure. A 
genetic advance can be made with a mating if the upper end of the range of the progeny 
exceeds the best parent, regardless of the mean. In both experiments the 4x-2x hybrids 
produced a mean marketable yield which was considerably below the mean of the 
4x parents. However, the best hybrids exceeded the best parents in marketable yield 
in both experiments (Table 2). The fact that certain hybrids produced no marketable 
yield at all is no serious disadvantage since such genotypes can quickly be eliminated 
from a breeding program. The range of the hybrids also exceeded the range of the 4x 
parents in nearly all other measured traits (Table 2). 

The highly significant differences for nearly all measured traits between families 
derived from different 4x parents (Table 3) suggest considerable differences in 
general combining ability for these traits among the 4x parents when they are mated 
with the two 2x parents. No s~gnificant differences could be detected among the 4x 
parents themselves for total yield. This indicates that the value of these clones as 
parents for total yield cannot be determined from their own performance but must 
be assessed by progeny analysis. 

Differences in general combining ability also exist between the two 2x parents 
(Tables 3 and 4). The absence of significant differences among the 4x parents .... 2x 
parents interaction shows that specific combining ability did not play a significant 
role in these experiments. This contradicts the results of Mok & Peloquin (1975a) 
who found that general combining abilities of both 4x and 2x parents were not 
significant and that only specific combining ability contributed to the differences 
between families of 4 x -  2x hybrids. If a broader spectrum of 2x parents had been 
available, we might also have been able to detect a significant specific combining 
ability. 

Mendiburu (1971) and Mok & Peloquin (1975b) have shown that the two diploid 
parents used in this study produce 2n gametes by the parallel spindle mechanism, 
which is genetically equivalent to first division restitution. Thus a large amount of 
heterozygosity can be transferred from the diploid parent to the 4x progeny. There 
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T E T R A P L O I D - D I P L O I D  H Y B R I D S  IN C U L T I V A T E D  P O T A T O E S  

is now considerable evidence for the hypothesis that the heterosis exhibited by the 
4x - 2x hybrids is related to the amount of heterozygosity which is transferred to the 
progeny via the 2n gamete from the (heterozygous) diploid parent (Kidane-Mariam 
& Peloquin, 1974; Mendiburu, 1971; Mok & Peloquin, 1975a). In their discussion 
on heterosis for yield in Tuberosum-Andigena and reciprocal hybrids, Tarn and 
Tai (in press) suggested that a judicious combination of yield components in the 
parents can also result in hybrid vigour for yield. If total yield is considered as the 
multiplicative interaction of tuber number and tuber weight then a proper com- 
bination of these factors can result in heterosis. The combination of the relatively 
high tuber weight of the 4x parents with the relatively high tuber number of the x 
parents could then lead to a high total yield in the progeny. The heterozygosity and 
yield component hypotheses are not necessarily mutually exclusive but can be con- 
sidered as complementing one another. Both hypotheses require a careful choice of 
parents for the exploitation of heterosis. 

Since the genetic variability of the Group Tuberosum material appears to be more 
limited than that of the cultivated diploid Groups Phureja and Stenotomum or of 
hybrids derived from them and haploids of Group Tuberosum. it is quite likely that 
intensive breeding and selection on the diploid level can produce 2x parents with a 
considerably greater combining ability in 4x - 2x hybridization than the 2x parents 
which were used in these experiments, This expectation is reinforced by the facts 
that (1) significant differences in general combining ability for all but two of the 
measured traits were found between the two diploid parents (Table 4). (2) the mech- 
anisms for 2n pollen formation which have been discovered thus far are all controlled 
by simple recessive mutations (Mok & Peloquin, 1975c) and (3) diplandroid forming 
clones occur relatively frequently in Groups Phureja and Stenotomum (Quinp et al., 
1974). 

Both diploid parents are hybrids between relatively unselected Phureja clones and 
Tuberosum haploids. Their progenies in these 4x - 2x matings have a considerably 
higher maturity reading than the 4x parents although earlier maturing transgressive 
segregants do occur (see Table 2). This late maturity can. no doubt, be traced back 
to the original Phureja clones. It. therefore, becomes imperative that selection for 
daylength response precedes the breeding utilization of primitive cultivated material 
such as Phureia or Stenotomum. In this "pre-breeding" period, selection should also 
be made for other horticultural traits such as tuber type and eye depth. Our general 
observations about tuber appearance agree with those of Quinn & Peloquin (1973) 
where they suggest a fairly high narrow sense heritability for tuber appearance. Many 
of the 4x 2x hybrids resembled the 2x parents in appearance they had deep eyes 
and a tuber type which was considerably less attractive than that of the 4x parents. 

The overall response of the 4x-2x hybrids has been very encouraging under the 
simulated commercial agricultural practices in Canada. A broader utilization of 
this breeding method must await the development of more adapted diploid parents. 
Since several potato breeding programs around the world are now including cul- 
tivated diploids in their breeding efforts, such clones will probably be developed in 
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the  n e a r  fu ture .  P o t a t o  b r e e d e r s  will  then  h a v e  an  even  m o r e  p o w e r f u l  tool  to p r o d u c e  

s u p e r i o r  h i g h - y i e l d i n g  b r e e d i n g  s tocks  a n d  cu l t iva rs .  
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Zusammenfassung 

Analyse tetraploid-diploider Hybriden h7 

Zwei Gruppen von Phureja-haploiden Tubero- 
sumhybriden, von denen bekannt ist, dass sie 
diplandroide Gameten durch den Parallel- 
spindelmechanismus bilden, wurden als m~inn- 
liche Elternteile ffir verschiedene weibliche 
Eltern der Gruppe Tuberosum benutzt (Tabelle 
1). Nachkommenschaften aus 4x-2x-Kreuzun- 
gen wurden 1974 und 1975 unter fihnlichen land- 
wirtschaftlichen Bedingungen geprO, ft. Der 
Schwankungsbereich der gemessenen Werte f/Jr 
die 4x-2x Hybriden fiberstieg den der 4x Ehern 
in nahezu allen gemessenen Merkmalen in bei- 
denVersuchen.Die 4x-2x Hybriden hatten einen 
signifikant niedrigeren Durchschnittswert ffir 
marktfZ, ihigen Ertrag und Knollengewicht. aber 
in beiden Versuchen wt, rden transgressive Ab- 
weichungen fiir diese Merkmale gefunden (Ta- 
belle 2). 1975 ergaben 17.8',,, der 4x 2x Hybri- 
den einen h6heren Gesamtertrag als die besten 
4x Eltern (Abb. 1 ). 

1975 wurden hoch signifikante Unterschiede 
bei fast allen gemessenen Merkmalen zwischen 

Kulturkartof['eh+ 

Familien gefunden, die yon verschiedenen 4x 
Eltern abstammen (Tabelle 3). Das deutet auf 
betr,ichtliche Unterschiede dieser Merkmale 
in der allgemeinen KombinationsP, ihigkeit in 
den 4x Eltern hin. Unterschiede in der allge- 
meinen Kombinationsf:,ihigkeit bestehen auch 
zwischen den zwei 2x Eltern (Tabellen 3 und 4). 
Z~vischen den 4x und 2x Eltern konnten keine 
signifikanten Wechselwirkt, ngen beobachtet 
werden (Tabelle 3). 

Das Gesamtergebnis der 4x-2x Hybriden war 
sehr ermutigend. Ein breiterer Gebrauch dieser 
Zfichtungsmethode h:,ingt vonder  Entwicklung 
kultivierter diploider Eltern ab, in denen das 
Merkmal diplandroider Bildung mit relativ 
friiher Reife und anderen Eigenschaften wie 
Knollenlbrm und Augentiefe kombiniert ist. 
Wenn solche Klone verffigbar werden, werden 
die Kartoffelzfichter ein noch mfichtigeres 
Werkzeug haben, um Zuchtstfimme und Soften 
mit hohen Ertrfigen zu z/.ichteq. 

R~sum~ 

Etude d'hybrides de potatoes de terre t~;traploMes-diploMes 

Deux hybrides issus du groupe Phureja haploide- 
groupe Tuberosum, connus pour leurs gam&es 
diplandres obtenus par le m6canisme du fuseau 
parall61e, ont 6t6 utilis6s comme g6niteurs m~?fles, 
avec plusieurs g6niteurs femelles du groupe 
Tuberosum (tableau 1). 

La descendance d'hybrides 4x-2x a 6t6 
6tudi~e darts des conditions similaires :~ celles 

de la pratique en 1974 et 1975. Le classement des 
valeurs observ6es pour les hybrides 4x-2x est 
sup6rieur '3+ celui des g6niteurs 4x pour presquc 
tous les crit6res 6valu6s dans les deux essais. 
Les hybrides 4x-2x ont en moyenne un rende- 
ment commercialisable et un poids par tuber- 
cule significativement inf6rieurs aux g6niteurs 
4x. mais une transgression est observ6e pour 
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ces caract~:res dans les deux essais (tableau 2). 
Dans I'essai de 1975, 17,8"o des hybrides 4x- 

2x ont donn~ un rendement total sup+rieur aux 
meilleurs g6niteurs 4x (fig. 1 ). 

Des diff6rences hautement significatives ont 
6t~: mises en ~vidence en 1974 pour presque tous 
les crit6res mesur~s, entre des families issues de 
diff~rents g6niteurs 4x (tableau 3). Ceci sugg6re 
qu'il existe en g~n~ral de grandes diff6rences 
dans l'aptitude a la recombinaison de ces cri- 
t6res parmi les g6niteurs I'aptitude 'fi la recom- 
binaison de ces crit~res parmi les g6niteurs 4x. 
Des diff6rences se retrouvent egalement entre 
les parents 2x (tableaux 3 et 4). Aucune int6rac- 

tion significative n'a pu ~tre d6tect6e entre les 
g6niteurs 4x et 2x (tableau 3). 

Les r6sultats obtenus avec les hybrides 4x 2x 
sont tr+s encourageants. Une plus large utilisa- 
tion de cette m6thode suppose l'obtention de 
g6niteurs diploides darts lesquels la formation 
du caract6re diplandre est associ6e 3. une 
maturit6 relativement plus pr6coce et '3, d'autres 
caract6ristiques agronomiques telles que le 
type de tubercule et la profondeur des yeux. 
Quand dc tels clones seront disponibles, les 
obteneurs auront un outil encore plus puissant 
pour produire du mat+riel g6n6tique de haut 
rendement et des vari6t6s, 
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