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Yield Efficiency of the X-Ray Mutant Sval6fs 'Pallas barley'* 
(A biometrical analysis of some Danish data) 

AKE GUSTAFSSON and GUNNAR FaKMAN ~ Stockholm 

Summary. Sval6f's Pallas barley is an X-ray mutant 
of the high-yielding Bonus barley variety. Both varieties 
were released by the Swedish Seed Association, Sval6f, 
and have gained wide distribution. Pallas barley arose 
as an erectoides mutant in 1947. After careful testing it 
was approved in 1958 as an original Swedish variety. I t  
soon became widespread over great parts of western 
Europe owing to its high productivity, pronounced lod- 
ging resistance and high nitrogen utilization. 

Danish tests of barley varieties are recorded and pu- 
blished yearly. From 1958 when Pallas entered the Danish 
trials, and up to and including 1964 , its parent Bonus 
barley was the official Danish standard variety. In x965 
it was replaced by Pallas barley. A careful biometrical 
comparison of the two varieties has been made with regard 
to grain yield, lodging resistance, straw height and 
strawproduction. In addition, the influence of increased 
lodging resistance on yield as well as the variance of 
yield and lodging have been analysed. 

Background 

Erectoides-32 is an X-ray mutant  from Sval6f's 
Bonus barley (GusTAFSSON, 1954), isolated 1947 in the 
X 2 generation and later on referred to the gene locus 
ert-k (HAGBERG, 1954). From 1951/52 and onwards 
it  was included in yield trials (FR6IER, 1954), first 
under the provisional name of "Sval6f 04032". In 
1958 it was officially approved as an "original varie- 
t y "  and given the name "Sval6f's original Pallas bar- 
ley" (BoRG et al., 1958; BORG, 1959; GUSTAFSSON, 
1963). I t  soon became widespread in South Sweden, 
Denmark, England, Scotland and Ireland. Under 
certain conditions it has yielded extremely well. In 
fact, it was advertised in Great Britain 1962 under 
the slogan: ,,The three ton barley. All records bro- 
ken". 

Bonus barley, from which erectoides-32 (ert-k 82) 
arose, was a result of NILSSON-EHLE'S breeding work 
at  Sval6f (Maja × Seger × Opal, FR6IER, 1954). 
Consequently, both varieties, parent  and mutant ,  
were isolated in Sval6f soils. The mutant  was detect-  
ed by  its typical erectoides ear, although the erectoid 
character was not specially extreme. From the be- 
ginning it  was found to be high-yielding and in addi- 
t ion superior to its parent  variety in lodging resistance 
(analysed in the articles quoted above). In other 
characteristics, practically important ,  for instance 
straw breakage at  matur i ty  and susceptibility to 
mildew, it reacts like its parent.  In early Swedish 
experiments its yielding ability was shown to be sim- 
ilar, if not  identical to tha t  of Bonus. As numerous 
other erectoid mutants  Pallas barley has a property 
most impor tant  in modern agriculture: its "nitrogen 
preference". The mutant  prospers, relatively seen, 
under increasing nitrogen dressings and in fertile 
soils. I t  was denoted a "nitrogen ecotype"  by 
GUSTAFSSON (1954, pp. 620--622). HAGBERG, in a 
paper of 1963 , classified Pallas "as the best var ie ty  

* This paper is cordially dedicated to Professor HANS 
STUBBE in appreciation of his pioneer research on indu- 
ced mutations in cultivated plants. 

in South Sweden" and emphasized its high yielding 
ability and lodging resistance, also its high protein 
quali ty and its resistance to loose smut. 

Pallas barley in Danish trials 
In 1958, under the name of Sv. 04032, Pallas barley 

entered the Danish yield trials. Fortunately,  from 
1957 to 1964 , its parent  Bonus was used as s tandard 
var ie ty  in Danish barley trials. In 1965 Pallas re- 
placed Bonus as the official standard. According 
to information published by  TH6GERSE~ (1965 b) 
Pallas had up to and including 1964 been tes ted in 
363 comparative Danish yield trials and on an average 
yielded 2 per cent more grain than Bonus. I t  was 
definitely less lodging. Twenty-one varieties were 
included in his list of tes ted varieties (1. c., pp. 
lO8--1o9). The var ie ty  order with regard to grain 
yields, using Bonus as s tandard ( =  lOO), was up to 
1964 the following: 

Pallas = Deba lo2% 
Swallow = Amsel lO1% 
Vada ---- Bonus loo% 
Carlsberg I I  -- Proctor 
--- Dana = Minerva = Impala 99% 
Sejet 1732 = Hafnia ---- Ingrid 98% 
Her ta  97% 
Mentor = Maja = Drost A = Freja 96% 
Rika 95% 
Marl 92%.  

I t  is interesting to note that  Pallas was superior to 
19 of the 2o other varieties listed, inferior to none of 
them. Moreover it  was by  4 to 7 per cent superior 
to the well-known Swedish varieties Weibull 's 
Ingrid, Her ta  and Rika, which had then been com- 
pared to Bonus in 51o, 248 and 353 trials respectively. 
The English var ie ty  Proctor,  tes ted together with 
Bonus in 608 trials, yielded 1 per cent less than the 
s tandard and 3 per cent less than Pallas. Sval6f's 
Foma barley (p. 89), in 1964 compared to Bonus in 
7 ° trials, was inferior to this var ie ty  by  4 per cent 
and consequently to Pallas by  some 6 per cent. 

Yield efficiency of Pallas and Bonus barley 
in Zealand 

The Danish island of Zealand (Fig. 1) is character- 
ized by  a type of climate and soil, ra ther  similar to 
the most fertile region of South Sweden (in the pro- 
vince of Scania). TH6GERSEN (1959--1965) has 
yearly since 1958, when Pallas entered the Danish 
trials, reported about its Zealand behaviour. These 
data  are continually being printed and quickly made 
available to interested farmers, breeders and gene- 
ticists. Owing to these circumstances we have con- 
sidered it appropriate to select just the Zealand data  
for a detailed biometrical study. 

The yield evaluation of the two varieties covers a 
period of eight years (1958--1965). In all years the 
grain yields were determined, chiefly in varying loca- 
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lities of the island. Each trial is built on replications. 
In his publications TH6GERSEN presents individual 
trial means and these are considered here. Additional 
information is available for important  characteristics 
like lodging, straw height, straw production, to some 
extent  also for mildew and nematode resistance, grain 
weights (lOOO kernel weight, hectolitre weight) etc. 
For our analysis the grain yields, absolutely and 
relatively, alone and in connection with the lodging 
properties, have been in the foreground. 

The following computations were carried out: 

1--3: A one-sided analysis of variance with regard to 
yield ability. 
(1) The variable was the d i f f e r e n c e  in yield 

of Pallas and Bonus in the respective year 
and locality. 

(2) The variable was the q u o t i e n t  in yield of 
the two varieties. 

(3) In this case the variable was the q u o t i e n t  
of the Pallas-Bonus differences related to 
the yield level of the corresponding year. 
The yield level was measured as the mean 
value of Pallas-Bonus yields over all locali- 
ties within years. 

4: A one-sided analysis of variance with regard 
to the lodging properties of Pallas and Bonus. 

5--7: A regression-variance analysis of the connection 
between yield and lodging. 
(5) As (1) above -- d i f f e r e n c e s  are considered. 
(6) As (2) -- q u o t i e n t s .  
(7) As (3) -- q u o t i e n t s  in relation to the yearly 

yield level. 
8: A one-sided analysis of the variance of straw 

height. 
9: An analysis of the components of variance 

(within years, between localities, between years) 
considering yield performance and lodging 
resistance. 

lo: Some data  on straw yield and to ta l  yield (grain 
p l u s  straw) are discussed. 

(1) There are 117 values of differences in yield be- 
tween Pallas and Bonus. The mean values, for all 
years and all localities, amount  to 49.55 and 48.57 
decitons of grain per hectare for Pallas and Bonus 
respectively (one deciton equal to lOO kilograms), 
giving a difference between the varieties of 98 kilo- 
grams]hectare, or 2 per cent. 

The t-test has been applied in the statist ical  ana- 
lysis: t = [/N. (~ -- re)/s, where N denotes degrees 
of freedom (number of observations minus number of 
years), ~ is the to ta l  mean difference, m is a hypothe-  
tical value and s is the s tandard deviation. Applying 
the value m = o in this function, we can test  whether 
there exists a significant yield difference between the 
varieties or not. 

We find tha t  

= 0.984 , s = 3.15, t = 3.20**. 
There is no indication of any variation in yield 

differences between localities and years. The varietal  
difference is significant on the 1 per cent level. 

(2) In this analysis the yield quotient  of the varie- 
ties is tes ted against the value 1.o. We find that  

= 1.o215, s = 0.0663, r = 3.38***. 

• 

Fig, 1. The Danish island of Zealand. 

No differences between localities and years. A highly 
significant difference in yield (on the o.1% level). 

(3) In this case the varying yield levels of the years 
are taken into account. As in (1) the quotients of yield 
performance are tested against a value o. 

= o.o198, s = o.0632, t = 3.27**. 

No significant differences between localities or years. 
The varietal  difference is on the 1 per cent level. 

According to analysis (1) Pallas is superior to Bonus 
by  2.03 per cent, according to (2) and (3) by  2.15 and 
1.98 per cent. In consequence, independently of the 
computat ion method, Pallas significantly differs from 
Bonus by almost exactly 2 per cent. 

(4) The average lodging, in all localities and years, 
is for Pallas 4.506, for Bonus 6.092 (lo denotes com- 
plete lodging, 1 complete erectness). The negative 
difference (--1.586) indicates tha t  Pallas is less sus- 
cept_ible to lodging than Bonus. 

x ~ -- 1.59, s ----- 1.23, t = 13.61"**.  

The difference is highly significant. In addition, there 
is a significant difference b e t w e e n  y e a r s  (o.o84"*). 
Below, under (9), it will be shown that  Pallas as well 
as Bonus show conspicuous annual variations in lodg- 
ing, but  also the d i f f e r e n c e  in lodging of the two 
varieties varies from year to year. There is no con- 
sistent parallel variation in this respect. 

With regard to yielding ability (1--3) three diffe- 
rent  methods of evaluation were used. The preceding 
analysis of lodging resistance corresponds to method 
(1). Applying the quotient  relationship of (2), we 
find that  

= 0.724 , s -- 0.230, deviation between years 
= 0,084**, t = 12.54"**. 

Similarly, applying method (3) relating to the yield 
level of the year, we find tha t  

= -- 0.327 , s -- 0.266, 
deviation between years = o.13o*** t = 12.82"**. 

Generally, the increase in lodging resistance amounts 
to circa 30 per cent for Pallas as compared to Bonus 
(41 = 26%, 4~ = 28%, 4a = 33%). 

(5) The results under (4) prove tha t  the lodging 
resistance is higher in Pallas than in Bonus (a well- 
known fact) and, in addition, tha t  the difference in 
lodging between the varieties varies with the annual 
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conditions. There exists then a possibility tha t  the 
difference in yielding ability, described under (1--3), 
is c a u s a l l y  connected with the difference in lodging 
resistance, described under (41--43). This problem 
has been analysed by determining the correlation of 
lodging resistance and yield. Similar methods of 
calculation as under (1--3) can be applied. I t  is 
immediate ly  apparent  tha t  the difference in yield of 
Pallas and Bonus and their  corresponding difference 
in lodging are significantly and negatively correlated 
(correlation coefficient = --  0.235**). 

We find the following function of the connection of 
the two variables (2 = yield difference of Pallas and 
Bonus in decitons/hectare, and z = lodging difference 
between Pallas and Bonus) 

x -~ - -  0.0430 --  0.6458 • z .  

I f  z ---- o (i.e. the lodging of the varieties is exact ly  
alike), there is no difference in yielding abili ty 
(t = o.15°), nor is there any variat ion between years. 

F rom a biometrical  point of view the interpreta-  
t ion is quite simple: If, by  some means, the lodging 
resistance of Bonus could be raised to the level of 
Pallas, w i t h o u t  a n y  c h a n g e  in s p e c i f i c  p r o -  
d u c t i v i t y ,  the two varieties should yield exact ly  
alike. Pallas is a one-factor m u t an t  out of Bonus. 
There is no indication of any  unlinked background 
muta t ions  having occurred at  the t ime of the ert-  
mutat ion.  The erectoid muta t ion  (ert-k) has great ly  
changed the internode structure of the s t raw and 
increased the lodging resistance. Owing to less lodg- 
ing, the relative yield level of Pallas is increasing 
(at least under the soil and climate conditions of 
Zealand). 

The following regressions (6 and 7) confirm the 
analysis under (5)- 

(6) Correlation coefficient = - -  0.098 
x = quotient  between Pallas and Bonus yields. 
z ---- quotient  between Pallas and Bonus in lodg- 

ing resistance. 
x ---- 1.o494 --  0.386 • z .  

If  z = 1, x = 1.OLO8. No yield difference between 
Pallas and Bonus, when lodging is identical  (t = 
a.69°), no difference between years. 

(7) Correlation coefficient --~ --  o.158 
x = -quo t i en t  between the yield difference of 

Pallas and Bonus and the product iv i ty level  
of the year.  

z ---- the corresponding quotient  of lodging resi- 
stance. 

x ---- 1.ooo9 --  0.0579 • z. 

I f  z = o, x = 1.ooo9. No yield difference between 
Pallas and Bonus in the case of identical  lodging 
(t ---- o.15°), no difference between years. 

(8) The variable is the difference in s t raw height 
between Pallas and Bonus. Measurements are pub- 
lished for four years (1962--1965). 

= --  2.4 cm (Pallas is shorter) 

s = 4.2 
t = 4.80***.  

The difference between Pallas and Bonus is highly 
significant. Cf. further  under (lO). No indication of 
a var ia t ion between years. 

(9) The analysis of variance gives the following 
results : 

Y ie ld  Standard deviations 
(decitons/hectare) Between localities Between years 

within years 

Pallas x = 49.55 7 .o1° 6.18"** 
Bonus ~ = 48.57 6.720 5.99*** 

L o d g i n g  r e s i s t a n c e  
Pallas ~ = 4.506 2.28 ° 1.3o*** 
Bonus ~ = 6 . 0 9 2  2.35 ° 1.O1"** 

There is no indication of a d i f f e r e n c e  in the nu- 
merical values of variance (standard deviation) of 
Pallas and Bonus with regard to yield. The two 
sets of s tandard  deviations are of the same magni tude 
both  within and between years. The small excess of 
the Pallas values lacks significance and entirely disap- 
pears when the s tandard  deviations are corrected to 
identical  yield levels. 

In  the case of lodging resistance, on the other hand, 
Pallas shows a higher variance than  Bonus b e t w e e n  
y e a r s ,  even when disregarding the different mean 
values of lodging. There is no difference between the 
varieties w i t h i n  y e a r s .  Correcting, however, for 
the different mean values of lodging, the variance 
values of Pallas will be great ly  accentuated and then 
become significant bo th  between and within years. 
The in terpre ta t ion is simple. The average lodging 
figure of Bonus (6.092) is definitely displaced to the 
lodging side, whereas the figure of Pallas (4.506) lies 
almost in the middle of complete erectness and com- 
plete lodging. Under the prevail ing conditions on 
Zealand, therefore, Pallas will automat ica l ly  have a 
greater  potent ia l  of varying bo th  to the extreme posi- 
t ive and the extreme negat ive side, whereas Bonus is 
more apt  to vary  to the negative side only. Under 
other climatic conditions, for instance with lodging 
figures displaced to the erect side, the variance will 
automat ica l ly  turn higher for Bonus than  for Pallas. 

(lO) In  his computa t ions  of the land-wide compari-  
sons of Pallas and Bonus TH(SGERSEN has also record- 
ed s traw production. In the years of 1959 to 1963 (to 
select representat ive  trials) he reported of grain yields 
in 3Ol trials and of corresponding s t raw yields in 194 
trials. Pallas was superior in grain yield by  1.1 per  
cent, inferior in s t raw yield by  1.3 per cent. This 
means tha t  the , ,generative efficiency" (DORMLING 
et al., 1966 ) is greater  in Pallas than  in Bonus, a fact 
also evidenced by  the proper ty  of lower s t raw height 
in the case of Pallas (analysis 8 above). For every 
deciton of s t raw Bonus has produced lO2 kilograms of 
grain. The corresponding product iv i ty  of Pallas 
amounts  to lO5 kilograms, i.e. three kilograms more. 

The to ta l  yield (grain p l u s  straw) is almost  enti- 
rely similar for the two variet ies (Pallas is inferior by  
less than 0.3 per cent;  the difference is insignificant). 
This fur ther  elucidates the displacement of Pallas 
product iv i ty  towards the generat ive side. 

The Zealand da ta  favour the same conclusion. 

D i s c u s s i o n  and conc lus ions  
I t  has frequently been argued tha t  the value of 

the so-called muta t ion  method in plant  breeding has 
been overra ted as a source of improved varieties.  
However,  at the present  time, some early evalua- 
tions of the method,  for instance by  GUSTAFSSON 
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(1942, p. 64; 1946, p. 341; 1947, PP. 87--92),  and 
then in a more precise wording by  GUSTAFSSON and 
TEDIN (1954, p. 636), seem to be valid, viz. t ha t  " the  
major i ty  of high-productive mu tan t s  would not  be 
suited for direct marke t ing  . . . .  The basic use of 
induced muta t ions  would t h e r e f o r e . . ,  consist in the 
accumulat ion of new materials  for the continued 
recombinat ion work along t radi t ional  lines". I t  is 
with this restriction the more interesting tha t  induced 
mutan t s  have in fact  been released and tha t  they 
const i tute  top-variet ies  on the market ,  also in species 
like bar ley with a very high breeding s tandard  in 
Scandinavia.  Mistakes and misunderstandings,  put  
forward for instance by  HUTCHINSON (1958) and 
DAVIES (196o), have been analysed and rejected in 
a publicat ion by  GUSTAFSSON (1963), to which the 
reader is referred. 

The yield efficiency and agricultural behaviour  of 
Pallas bar ley fur ther  clears some doubts  of the use- 
fulness of the muta t ion  method.  Pallas is a one- 
factor  m u t a n t  in the locus ert-k. I t  implies a direct 
and definite improvement  of its parent  s train Bonus 
with regard to lodging resistance. In  "specific yield- 
ing abi l i ty" (GuSTAFSSON, 1963, p. 221) it is, at  least, 
equal to tha t  of Bonus under conditions opt imal  to 
bo th  parent  and mutan t .  In  fact, owing to its be t t e r  
lodging resistance, Pallas becomes higher yielding 
than  Bonus in fertile soils, applying high nitrogen 
dressings. The biometrical  t r ea tment  of Danish da ta  
has shown tha t  there  is in these two varieties a nega- 
t ive correlation between yield and lodging: the higher 
the lodging, the less the yield, and vice versa.  Since 
Pallas is lodging resistant,  this automatical ly  causes 
a rise in its yield above the level of the more lodging 
susceptible Bonus. The over-all Zealand difference 
in yield by  2 per cent is s tat is t ical ly significant. 

Another  interest ing fact  deals with the yield varia-  
t ion of Pallas and Bonus within and between years. 
Contrary to a view put  forward by  ALLARD (1960, 
P. 445), misquoting FR6IER (1954, p. 542), there is no 
indication of a higher degree of yield var ia t ion in 
Pallas than  in Bonus. The s tandard  deviat ions 
(variances) are almost  exact ly  alike. With  regard to 
lodging Pallas is more variable than  Bonus but  this 
does not  depend on any  agricultural short-coming 
of Pallas, ra ther  on a displacement to the lodging 
side of the Bonus var ie ty  in the fertile Zealand soils. 

Pallas has a lower s t raw height than  Bonus, as well 
as a changed internode number  and s t ructure  
(EHRENBERG et al., 1956, Fig. 8). I t s  s t raw yield per 
hectare is less than  t ha t  of Bonus. Since its grain yield 
is higher, this implies tha t  per  unit  harves ted  s traw 
of Pallas there is a surplus of grain as compared to 
Bonus, in fact  per lOO kilograms of s t raw 205 kilo- 
grams of grain instead of lO2 kilograms. This is an 
indication of a be t te r  "generat ive efficiency"; the 
waste of vegeta t ive  ma t t e r  in grain production has 
become less than  in the parent  strain. In  addition, 
Pallas has gained a be t te r  resistance to lodging and 
a higher absolute grain yield. 

All in all: Pallas barley implies a definite improve-  
ment  to its high-yielding parent  s train Bonus. This 
does not imply tha t  Pallas is a unique va r ie ty  in all 
characters.  In fact, since it is formed on the genetic 
"backbone"  of Bonus, it has also received some weak 
features of the parent  variety,  i n t e r  a l ia  a certain sus- 

ceptibit i ty to mildew, virus and nematode  diseases, 
as well as to s t raw breakage at matur i ty ,  although, 
according to THOGEgSE~ (1965, p. 98), " this  con- 
dition has been of no importance for the yield of 
grain".  

This is then where the second phase of the muta -  
t ion method in plant  breeding comes into action, 
tha t  of gene recombinat ion:  implying an accentua- 
tion of good characters and a removal  of inferior 
ones. The muta t ion  giving rise to Pallas is simple in 
behaviour  --  in fact it acts like a one-factor change. 
Consequently, it is easy to handle in hybridization. 
Recent  work at  the Swedish Seed Association de- 
monst ra tes  tha t  yielding ability and lodging resis- 
tance can be further accentuated,  and tha t  these 
impor tant  characters can be combined with mildew 
and nematode resistance, as well as a superior resis- 
tance to s t raw breakage and a high malt ing quality. 

I t  is interesting to note tha t  Pallas up to 1965 has 
surpassed every Swedish var ie ty  tes ted under Danish 
conditions. The conclusion is close at  hand tha t  it 
would even surpass these val iet ies  in appropriate  
Swedish environments  if tes ted and t ruly evaluated 
under  adequate  conditions. 

Z u s a m m e n f a s s u n g  

Die Gerstensorte Sval6fs Pallas geht auf eine im 
Jahre  1947 ents tandene rSntgeninduzierte erectoides- 
Mutante der ertragreichen Sorte Bonus zurtick. Beide 
Sorten wurden yon dem Schwedischen Saatzucht-  
verein in SvalSf geztichtet. Nach eingehender Prtifung 
wurde sie 1958 als schwedische Zuchtsorte zugelassen 
und erlangte durch ihre gute Ertragsf/ihigkeit,  die 
wesentlich verbesserte StandfestJgkeit und gnte Stick- 
s toffverwertung weite Verbrei tung in groBen Teilen 
Westeuropas.  

Die Ergebnisse der diinischen Gersten-Sortenprti- 
fungen werden allj/ihrlich ver6ffentlicht.  1958 wurde 
Pallas erstmalig in diese Versuche einbezogen, bei 
denen bis einschlielBlich 1964 ihre Ausgangssorte Bo- 
nus als offizielle Standardsorte  diente. Sie wurde 1965 
durch Pallas ersetzt .  Beide Sorten wurden in bezug 
auf Ertragsf/ihigkeit,  Standfestigkeit ,  Strohliinge 
und Strohertrag sorgf/iltigen biometrischen Priifun- 
gen unterzogen, weiterhin wurden der Einflug er- 
h6hter Standfestigkeit  auf die Ertragsf/ihigkeit unter-  
sucht sowie Er t rags-  und Standfestigkeitsvarianzen 
gesch/itzt. 
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Comparative investigations on autotetraploid 
forms of the tomato 

Summary. In experiments over some years observations 
were made on autotet raploid tomato lines involving 
Lycopersicon peruvianum, L. pimpinelli/olium, five varie- 
ties of L. esculentum vat.  cerasi/orme and vat .  piri/orme, 
and six cul t ivated varieties, Resista, Aranyalma (Golden 
Apple), Bonny Best, Mikado, Bounty  and San Marzano. 
The tetraploids of the self-incompatible L. peruvianum 
were not isogenic with the corresponding diploids and 
behaved inconsistently with the general t rend of the 
autotetraploid lines in some instances. 

The effect of te t raploidy on the cotyledons was to 
increase their  width in all cases, their  length in lines with 
re la t ively small cotyledons, but  to reduce their  length 
in lines with larger cotyledons. In  agreement with the 
general features of the autotetraploids,  however, the 
organs are wider and thicker than  those of normal di- 
ploid plants.  The width to length rat io was in all cases 
considerably higher in autotet raploid tomatoes than in 
diploids. 

The fruit  shape tended to be globular in all autote t ra-  
ploid lines, their  width-length index was higher than tha t  
of the diploid varieties with sl ightly elongated spherical 
or with elongated fruit  and was lower than tha t  of the 
corresponding diploids with f lat tened or oblate  fruit. 
In  neither case of the contrast ing t rends did i t  pass the 
value 1.oo. 

Tetraploidy was associated with increased pollen size 
and seed weight, and with reduced pollen v iabi l i ty  (i.e. 
percentage of the stainable pollen grains), fruit  weight 
and relat ive fert i l i ty (i.e. number of seeds per fruit) ; this 
agrees with da ta  from publications on tomatoes. 

Vor  5o J a h r e n  h a t  H. WINKLER die ers te  exper i -  
men te l l  e rzeugte  a u t o t e t r a p l o i d e  Pf lanze  in seinen 
klass ischen A r t - P f r o p f u n g e n  zwischen Lycopersicon 
und  Solanum nigrum erha l ten .  Se i t dem s ind  von  
vie len  Sei ten  a u t o t e t r a p l o i d e  F o r m e n  sehr  verschie-  
dener  T o m a t e n s o r t e n  und  auch -a r ten ,  zuers t  mi t  
der  ve rbesse r t en  D e k a p i t i e r u n g s m e t h o d e  von C. A. 
JORGENSEN u n d  sp~iter fas t  ausschliel31ich mi t  der  

* Herrn Professor Dr. HANS STUBBE zum 65. Geburts-  
tag gewidmet. 

Colch ic inmethode ,  he rges te l l t  worden  (RICK und  
BUTLER, 1956 ). Die  U n t e r s u c h u n g e n  e r s t r eck ten  sich 
in den meis ten  F~illen auf  Vergleiche weniger  E igen-  
schaf ten  in a u t o t e t r a p l o i d e n  F o r m e n  von K u l t u r -  
sor ten .  Gr613ere verg le ichende  U n t e r s u c h u n g e n  von 
p r i m i t i v e n  F o r m e n  und  K u l t u r s o r t e n  der  T o m a t e  
m i t  s t a t i s t i s ch  b e a r b e i t e t e n  R e s u l t a t e n  s ind uns 
n ich t  b e k a n n t .  Diese T a t s a c h e  h a t  den  AnlaB ge- 
geben,  die  Ergebn i s se  unserer  t iber  mehre re  J a h r e  
durchgef t ih r ten  Versuche  mi t  K u l t u r s o r t e n  und  Pr i -  
m i t i v f o r m e n  sowie W i l d a r t e n  zusammenfas send  da r -  
zulegen.  Es  is t  b e k a n n t ,  dab  in der  Regel  die t e t r a -  
p lo iden  F o r m e n  von den d ip lo iden  m i t  groBer Sicher-  
he i t  un te r sch ieden  werden  k6nnen,  abe t  wegen der  
po lygenen  Bed ing the i t  der  p h a e n o t y p i s c h e n  Merkmale ,  
die auch die s t a t i s t i sche  B e a r b e i t u n g  der  D a t e n  er- 
forder te ,  lassen sich die Unte r sch iede  n ich t  le icht  
def in ieren  (FABERG]~, 1936 ). 

Material und Methode 
Ft i r  d ie  U n t e r s u c h u n g e n  wurden  13 S ippen  mi t  

ve r sch iedener  H e r k u n f t  ve rwende t ,  de ren  Cha rak -  
t e r i s i e rung  in de r  A r b e i t  von  LEHMANN (1955) ZU 
f inden ist.  L-21 is t  eine Linie  de r  W i l d a r t  Lyco- 
persicon peruvianum (L.) Miller und  L - 4  eine Linie  
de r  p r i m i t i v e n  A r t  L. pimpinelli/olium (Jusl .)  Miller. 
Von den  4 p r i m i t i v e n  F o r m e n  von L. esculentum 
Miller convar ,  parvibaccatum L e h m a n n  geh6r t  die 
ro t f r t ich t ige  Sippe  C-6 zu var .  cerasi/orme (Dunal)  
Alefeld,  die ro t f r t ich t ige  Lin ie  P - 2  und  die ge lb-  
f r t icht ige P-11  sowie unsere  ge lbf r t ich t ige  Se lek t ion  
mi t  fa rb loser  F r u c h t h a u t  (E-A)  zu var .  piri/orme 
(Dunal)  Alefe ld;  die f t infte p r i m i t i v e  F o r m  C-11 mi t  
sehr  s t a r k  gegabe l t em Wicke l  is t  eine Sippe  aus der  
convar ,  scopigerum Lehmann .  Die ve rwende t en  
6 K u l t u r s o r t e n  von L. esculentum v e r t r e t e n  5 ver-  
schiedene Provar ie t~i ten  der  convar ,  in/iniens Leh-  
mann ,  und  zwar  ' A r a n y a l m a '  (Goldener  Apfel ,  E-13)  
die P rovar .  flammatum Lehmann ,  'Res i s t a '  (E-12) 


