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I~T~IODUCTIO N 

Sm,~-sr~miTY is widely distributed in the angiosperms, and there can 
be no doub~ that it h~s arisen independently i~ many different families. 
~rhere are many genera whose species are all self-fertile, but hardly any 
whose species are uniformly self-s~erile. It is of in~erest that caltivated 
species ~re very often ecmpletely or partially self-fertile while their wild 
relatives are self-sterile (Brieger, t935). 

The present study is an analysis of the occurrence and inheritance of 
seLf-fertility in two cultivated plants, Antirr]zinum and Petunia, whose 
wild ancestors are largely self-sterib. 

P ~ T  ][. ANrZRRHCNO'M 

Many wild species of A'nti~~'hinun~ are fotmd in the 3{editerranean, 
notablyin Spaln, Portugal and southern France. Nearly every i~dividuaI 
found wild is self-sterile (@ruber, 1930). MI the cultivated varieties, 
however, are self-fertile. It is impossible to say how long A~ti'~'~'hinum 
has been i~ cultivation, but it is supposed to 5ave been w~dely distributed 
b?7 mediaeval monasteries. 

The plants of A~irWz,inum studied were largely F~ plants of crosses 
between cultivated .m@(s and several wild species, e.g..4, his2)anicu~n 
and A. gati]b~ium (of. Brieger, 1935). They were diploids, 2n = 16. 

Bri%er (1935) has showE that in A,nti~',rhin~m self-sterility is due to 
single dominant factor. The inheritance of self-sterility h~s recently 

been studied by Brieger (1930, 19-35), @ru.ber (1930) and Gruber & Kith1 
(1932). There is a large series of multiple factors (S) controlling pollen- 
%be gro~vth. Pollen tubes carrying an S allelomorph which, is ~lso present 
in. the stigma pollinated are ±tot able tic develop normalIy or fertilize any 
egg. The fertility factor' of re@us overcomes the inhibiting action of the 
allelomcrphs of re@s, S~, but not that of alleldmorphs of wild species, 
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s~.  Selfing an F~ plant from the cross m@~s × w~ld t, ype we should 
expect the following behaviour: 

P:  pla::~s: F Sm earaches F S~  f:meMoning aRer  selfing. 
f S~ F S~ ac t  functionhlg after selling, 

:~ Nm fune~io~ng o, fter selfing. 
f S~ not  functioning after selfing. 

~'~ pIants: 6 plm.~ts F -  - ~  All selLfergile. 
1 plant ff SmSm ) Bo~,h sMLsgerfle. 
1 ,, ff S~,S~[ 

The genetic formuG givml shows that  we should expect t, hree-quarters 
of the F z plants to be self-fertile and the remaining quarter ~o be self- 
sterile. This proportion had been ob~M~ed by M1 previous workers. I~ is 
trtte, as Brieger (1935) points out, that there is a shortage of reeessives, 
but this is a phenomenon apparently common to all recessive factors 
segregating in the ,re@us wild species crosses and is not necessarily 
comleeted with self-sterility. 

The self-sterile offspring i n / ~  should always consist of two classes of 
genotype, members of each class being cross-s~erile with one another 
while members of the different classes are inter-fertile. This point has 
not yet been verified, and one of the original objects of this study was 
to test i~. 

If  the self-steriles in Fz fall into two classes we should confirm 
Brieger's assumption that  self-sterile mc@zs carries alIelomorphs of S 
which are kypost~tic to F. There is an alternative possibility, however, 
that  m@~s carries an indifferent Mlelomorph which has ~o effect on 
polisn-tube development, whether the plants carry F or ff. The presence 
of one or of two self-s~erile classes in F z would fumfish a final proof of 
one or other genetic constitution. I n  the latter case the percentage of 
self-sterile offspring in F z weald be lowered to 12.5%. Itowever, the 
exact percentage of recessives obtained in these JY~'s is not critical 
evidence, there being always, as mentioned above, a signi.ficant deficiency 
of recessives. 

Another point arises in this conne~on. As Brieger pointed oat (1930) 
the abnormal segregation, of the factor for pelorie flowers (Rad/ra4) in 
these crosses can best be explained by a very close or even. domplete 
linkage between this geue and the series of S allelomorphs. The data 
compiled 5y Gruber & Ktihl (1932) and Brieger (1935) support glds 
hypothesis. Unfortunately the factors always go into the cross in the 
repulsion phase, the selgfertile pelorie ,nc@~,.~ being crossed with self- 
sterile normal-flowered plants. Cross-over pl~,nts were not available at 
the beginning of these experiments. 
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Below are the genetic formulae of F 1 and F.~ including F/f, R a d / r a d  
gad ~he two Mlelomorphs S~/S~ : 

F S=rad " SeK-fertile wi~h normal flowers F, ~ S~ iaact 
F S~l~ad , F Smracl 

2. 3 plan~s - ~  3 ptau~s - S ~  

f SwRad f Smrad 
I planl~ g Smrad I p!an~ i Smrad 

The fact that  the peIorio .flowers are shared in equal proportions between 
the self-fertile and the self-s~erile p~ants has been aseertMned by previous 
authors. From this we may conclude that  thereis Mmost no Grossing-over 
between the S allelomorphs and the Ra d / r a d  factor in the male. I f  no 
crossing-over occurs in the female either, the data would be in complete 
agreement, and the division of the se15sterites into two classes for 
s~erility and for flower-shape should be identical. On the other hand, 
crossing-over in the female would produoe, among the self-sterile 
offspring, two addi$ionM types: 

f S w r a d  and f S~Rad  
f S=rad  f Smrad " 

The analysis of the self-sterile offspring in F~ should therefore answer 
both ~hese questions: (1) whether s~@Ls contains indifferent or a t t i re  
allelomorphs in the S locus, and (2) whether there is an appreciable 
amount of crossing-over between the Ra d / r a d  genes and the S Mleto- 
morphs in the female. 

The experiment gs a whole was handicapped by very bad attacks of 
Autir.r]dn~r~ rust (Po.~,cg~gs c~.-~t~rrIg~) both in I934 ~nd 1935, gad the 
numbers obtained were very- small. The first self-sterility test was easily 
carried ou~. Four flowers on every individuM were selfed, the results 

being as a rule quite consistent, i.e. all fertile or all sterile. The test for 
sterility groups had to be star~ed afterwards and necessitated a large 
number of test pollinations between brothers and sisters. Before these 
could be completed and. the results scored the plants showed strong signs 
of the disease and a,li tended to become sterile. Thus several points co uId 
not be fo'tlowed tqx Ifo was, for instance, impossible to deterexine exactly 
the crossing-over percentage. I t  was Mso impossible to decide whether all 
~he majus plants contained the same alld.omorph of S or several different 
alldomorphs. 

In the 'statis~icM analysis the standard error has bee~. determi~lcd, 
Using the usual formuk~. For each family d/s has been determined, and 
for groups of :families fhe X ~ sums ha, ve been calculated by adding M.I 

aeurn, of Genetics xxxw 9 
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t h e  (d/c~) 2 of e v e r y  f a m i l y ,  s i nce  fo r  m o n o f a o t o r i a l  s e g r e g a t i o n s  g iv ing 

two c lasses  o n l y  X is e q u a l  to  d/~. VMues  e x p e c t e d  w i t h  a f r e q u e n c y  of 

less t h a n  1 i n  100 were  c o n s i d e r e d  s t a t i s t i c a l l y  s i g n i f i c a n t .  Th i s  l imit  

c o r r e s p o n d s  c lose ly  to  a d e v i a t i o n  w h i c h  is 2~- t i m e s  Rs s t a n d a r d  error.  

T A B L E  I 

Segregation.for pelog'ic 
F~m~ily ~¥ , No. of t a d  % dim X ~ 

44"4 115 57 49,6 - 0"(08 0 '006 
i48 118 52 45-6 - 0-96 0'92 
498 74 32 43.2 - 1.17 1-37 
499 I07 62 58.0 +1-63 2.66 
502 115 56 ~[8'7 - 0-28 0'08 
503 118 53 -t4-9 - I'ii 1"23 
504 112 50 "45.4 - 0.,q6 0-92 
505 115 58 50'4 + 0-08 0-006 
506 65 38 58.4 .'-I.37 1-88 

Tot.al 939 458 U= 49"4 -0.01 9.072 

T A B L E  II 

Segregation ,for ,~df -fertility 
% of tad % of tad 
in self- in setf- 

F~mily N % of - d/m X e fertfles s~erites 
F, a 443 71 9"9 -1"2 I'44: - -  -- 

444 I17 12'3 - 0"6 0-36 48"5 57"t 
445 55 20"0 + 1-8 3"24 - -  - -  
448 112 9"8 - 1'6 2-56 45'5 ¢5"4 
502 115 24-3 + @2 I7"64 ¢4-8 60"7 
504 111 5"4 - 3-4 11-56 46-2 66"6 
505 11.5 13.0 -0'3 0"09 48-4 60"0 
506 63 15-8 +0,6 0-36 57-'~ 68-6 

To~M 759 V=13-8 

]3~ok-eross 4~:6 95 50.5 + 1-0 t.00 
447 68 39'9 - 0-9 0.81 

Total 163 ~=45.2 

Results 

Th.e percentage of se]f~stsri[es obtained im eight families is givm~ im 
T a b l e  I I .  A].[ v M u e s  a re  o b v i o u s l y  s m a l l e r  t h a n  t h e  e x p e c t e d  25 % ,  ~nd  

t h e  m a j o r i t y  a r e  s i g n i f i c a n t l y  d i f f e r en t .  W i t h  t h e  e x c e p t i o n  of  t w o  vMues  

t ] le  p e r c e n t a g e  va r i e s  z 'ound t h e  c o m m o n  m e a n  of  ].3.8 °/o in  a n o r m M  

w a y ,  as  i n d i c a t e d  b y  t h e  X s f, o taI .  T h e  t w o  e x c e p t i o n a l  fa~t i l ies  wi th  

24-3 a n d  5.4 G/o give  c [ s v i a t i e n s  w h i c h  axe W r y  s i g n i g m a n t  b t t t  w h i c h  are 

in o p p o s i t e  d i r ec t i ons .  

I n  s ix  f a m i l i e s  t h e  f l o w e r  s h a p e  Mso s e g r e g a t e d ,  a u d  t h e r e  we re  equa l  

n u m b e r s  o f  pe].orie a n d  n o n - p e l o r i e  p l a n t s  as e x p e c t e d .  

One  of  t h e  t w o  bs,elc~cross f~mi l i e s  g a v e  n e a r l y  5 0 %  se.lf~steriie 
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plants, the other only 39%.  Neither differed significantly :from the 
commo~ mean of 45-2 %. 

In nine F~ families for F/f the segregation of the B a d / t a d  factor 
pair has been studied ~s a back-cross. None of the fa.milies differed 
significantly fl'om the expected v-alas of 50}/0 pdoric, a~d the general 
moan amounted to 49-4}/0 with X~= 9.1 for 9 degrees of freedom: 

Thus the results agree with expectation on a basis of the results 
previously obtained by others. The deficiency of recessives common to 
these hybrids has, according to Bringer, been fotmd only in regard to 
~]~e F/f segregation and not the Rad/rad segregation. 

TABLE III 

The se~f-steriZity ,qro.ul)s ~:.n f~tm.ify 444- 
# 

5 25 68 9=[ 
15 4 - 3 - 3 . -  9. _ 1 + R a d ~  
2,5 1 - 4 - 2 - 1 Ilad| 

~4, 2, - 2 - 2 - 2 - Bad] 
81 ~ -  1 - 2 - "2 - B a d ' , -  5 Flad- 
68 2 - 3 +  3 - I +  4 4 -  r a d  j 2 r o d -  
94 4 -  3 -  6 4 -  r a d  ] 

i00 2 - 2 - 3 - 2 - RadJ 

~' 3 +  2 +  4 +  4 +  rad~ 

9 3+Z- 4-+ -5+ 4q- tad  ~ 4  
47 {}+ 2+ 3+ 3+ rad~ tad+ 
56 2 + 1 -  3 + 1 -  3 + 1 -  4 + 1 -  t t a d / 1  B a d +  

I14 3 +  4 +  :3+  3 + 1  - t a d  ) 

We tt~rn now to the test for group sterility. Ea.eh family which gave 
self, sterile offspring was subjected to such a test, but  o~vlng to the rust 
infedtion only one, 444, gave definite results. The pollen of four indl- 
• v~dugls, selected at random as test plants, was used on ten others. 
Emasoulated flowers were used exclusively, to avoid an), complication 
due to losendo_fertJ]/~v. 

The plants clearly consist of two groups, M1 four test plants beIongin.g 
¢o:on~ group. Which. is the Sins ~ an.d which the S~S m group cannot yet  
be: cIedded (Table III). 

The last column of Table t l I  indicates the type of flower of each 
plant Both £terility groups con.tMa plants with peIoric and with normal 
:fibwef% thus indicating that crossing-over has ocdurred in the females 
bet;~een Sw/sj~ a,nd Rad/ rad ,  hi.it the numbers of ptant:s are too small 

permit of any defiirite statement. If however we cal.eulate the crossing- 
~ver ~ercentage in the usual way, with three cross-overs to nine non- 
eraSe-OVers, we obtMn a, 25 % recombin orion (.standard error ] 9,~ o/ 

9-B 
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i. 8eK'-fertils lines of h'r~t{'rrhi'm~'n~ ~@.,s contain., in addition to the 
epistatie fertility factor F, self-steritiby atlelomorphs Sm which cause 
self-sterility ancl cross-stsrili~y in the usual way in If homozygotem 

2. While the linkage between the factor for pslorie flower (Rad/rad) 
and the selLsterility alldomorphs is very close if not complete in the male, 
crossing-over certainly oec~rs in the female. The actual recombination 
vahe  could not be determined with. accuracy; 25 + 12-5°/o was found. 

In. Pea~,~ia l~?]bddc~ the present eulivated types are supposedly the 
offspring of two wild species, P. ~{oZc~oec~ and P, ~Vcac~ybrdfio,~'¢. The forme~ 
is completely self-sterile ~nd the latter self-fertile, at least as far as the 
types at present grown in botanical gardens are concerned (Briegeg 
unpublished). The first seeds are known to hays been imported about 
century ago, The plants I have used came from commercial seed obtained 
from several sources; their genetics hays been studied in part by Dr 
Brieger. They were diploids, 2~ = i t .  

Terse (199,3) crossed s self-fertile and a selLsterile plant of Periods. 
Ks concluded from his results that the ss]f-fertile plan~ was probably 
heterozygous for a dominant fertility factor. The self-sterile offspring of 
the cross segregated into two sterility groups. Later the same author 
(Terse and U, 1929) met with more complicated[ behaviour which 
he was not able fully ~o resolve. Wergin (t93§) found that in one case 
a dominant fertility factor was present, and believed this to be allele- 
morphic to the self-sterility genes. In addition he fo and a factor for 
pseudo-fertility comparable ~dth the gene P described by Brieger (1926, 
19.30). The nature of this pseudo-fertility depended upon the particular 
seihstsrility genes present. 

The inheritance of cross-ste•ity of self-sterile p].anbs is, according to 
Terse and U (1929), Karland & Afresh (I.93.3) and Wergin (1936), controlled 
by a series of oppositions1 factors $1, S~. These multiple allelomorphs 
are supposed be control pollen-tube growth as originally posti~atsd by 
East & Mangelsdorf (1926) for Nieotie~ze Sc~,~defae and by Filzer (1926): 
for Vero'J*icc~ sgric~sc< Kowsvsr, Brieger (unpubffiked) has recently found 
that this factorial scheme is much too simple. While certain peam.i~ 
p].ants gave %he simpl.e behavionr expected on ~he S :[actor scheme, 
others gave complicated results which cannot be explained by it. 
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Matsria~ 

Dr ]~rieger in I93¢ selected one plant of the variety "~Britliattt ~ose"  
and %we plants of ;'.Bhte Bedder °' (from Sntton of l%eading) and four 
plants 9f "Himmelsrgschen" (from l-laage and Schmidt, Erfart). 
"Brilliant 1Rose" was found rio be fltlly setSfertile. The other varieties 
appeared more or less pseud,o-fertKe or even self-fertile; but this is not 

certain, as ~he size of the capsules varied, so mttcli that  a defmRe cow 
elusion was impossible. These plants were all salted in the bled and 
severM crosses made in addition. The experiments were them carried on 
jointly by Dr Bringer and myself, t shall deal here with the inheritan.ce 
of self-fertilRy and self-sterility; Dr Bringer elsewhere reporfis upon the 
relations between self- agd cross-s%rility in the same material. 

Two of the original plants proved to be dominant self-fertile 
("Brilliant Rose" and ': gi.mmelsrdschen ", 12 i) 22/1934) while She others 
were either self-sterile or recessive self-fertile. These two types of plant will 
be discussed separately. One family, the offspring of :' rIimmelsrhschen", 
i F 22/1934, was found to be true-breeding for self~s%rility. Another 
true-breeding self-sterile plant of the same variety, F 22/3~, was not 
used to any extent because even fertile crosses gave only- small eapsnles 
and the distinction between fnll fertility and pseudo-fer~ility was 
impossible; sometimes even the difference between self-fertility and s~lf- 
sterility was uncertain. 

A very simple technique was employed. Several flowers, at least ~wo 
but oRe~i four, were pollinated after they had been open for at least one 
day and aRer the anthers had clearly bnrs~. Pollen was ttsed from the 
same flower or other flowers of the same plant. The result of the pollina~ 
tion could generally be seen aRer about a week or at the moat ten days. 
][% was found unnecessary to ooun~ ~he number of seeds. ]~y comparing 
the capsules obtained a res  selfing with those from successful crosses it. 
Was always possible to classify a capsttle as "steriIe" or " fer t i le ' .  In  
scoring, two degrees of fertility were distinguished, but  these have not 
been lcept separate [n our discussion. 

In a few ~nstances m.ale~sterile plants with no good. pollen were found. 
The geneics of this character have not been studied and families eo ntaiaing 
Such plants were used as little a,s possible. 

Do~£n<~nt /erti~'ty 
One individuM of "Brilliat.xt _gose" was selfed in 1934~ an.d gave a 

family of eixty~five plants ~hs following year~ all being/:idly self-fertile 



134- ,qelf.S~te~'ility ,in A n t i r r h i n n m  a,,~d Pe~un:ia  

with larg'e and well-filled capsules. A plant was sstfed again and the 
twelve planfis grown in ].935 were all fully fertile. 

F iRy plan$s were obtained from " HimmsIsrhschen. ", 12 I) 22/34. Of 
~hese nearly ~hree-quarters (thirty-nine) were self-fertile and one-claa~ter 
(eleven pi~¢nts) were self-sterile. One of the self-fertile plants 1 p 1¢1/35 
was solied and its offspring, forty-five pla,nts, were again hilly self-fertile. 

The plant 1 p 1~1/35 was crossed with a partially fertile plant 
1 2) 135/55. All forty-five plants were fully fertile. 

This seems to justify our conclusion %hal we ~re here dealing VClth 
a simple dominant gene F for fertility. Whether its 3:ecessive allelomorph 
for self~sterilifiy is identical with any of the S allelomorphs, or whether 
these occupy another locus canno~ be cliscussed here. 

Recessive fe-rt,i~-ity 
i shall firs~ give the resttl~s from seifing in the bud as far as concerns 

plants which gave more or less fertile offspring. Some of the 1935 plan~s 
were not scored in fl~ll detail, since the relations of self-fertility to pseudo- 
fertility and self-sterility were not sufficiently ~Iear. This point was 
s tu~ed  in more detail in 1936 and R was possible to draw a sharp line 
between self-fertiies on the one hand and pseudo~fertiles and self-steriles 
on the other. Special care was taken to use only fully developed flowers 
for the test pollinations, and never flowers which had just opened. 

"B~ue Nodder', 3 BB/34, se~j%d gave 120 plants, of which one. was 
ftdly selLfer~ile. The self-sterile plants occasionally showed a slight 
tendency to pseudo-fertility. The self-f6.rtile plant I is 133/34 was aga.in 
selfed in the bud and gave twenty-five self-fertile plants and two self- 
sterile. Five per cent more plants proved to be completely male-sterile. 

"BZue Betide~', 11 BB/34, se!/:ed gave approximately ~hree self t 
fertiles to one self-sterile in adcEtioa to a very large number of male- 
s~eriles. A self-fertile plant selfed gays very weak offspring consistk~g of 
twenty self fertiles and two self-steriles. 

"Himmels,rdsche.~z", I0 2 22/3~, ,sdfed gave ~wo self, fer~iles and eight 
self-steriles, in addition to a number of wealdings and male-s~erib plan~s. 
This family was used on]y iJa the initial crosses, and was discarded owing 
~o weakness and male~sterility. 

"Him~eZsfdsche)~,', 2/) 22/34, sea.fed gave s,pproxi.mateJy one setf~fertib 
plant to t]xree self-steriles, but  it was diffiouR to distinguish between the 
different grades of fertility. A. eel.f-fertile pla.ut selfed had[ ttzkrteen self- 
fertiles and nine setf-s~eriles. The polle~ was good in all plant, s. 

"Him,mels.rgxdze,~", ,1 F 22/3,1, has been men.~ioned. R was tested 
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ti~ough tSx'ee generations and no soil-fertile plants were found. The 
.eal~Sulss after crossing are clmte large. 

.~he most strild~g results from these soltings ~re: 
(i) Self&:'tiles segregate apparenSly as reeessives in small numbers, 

sometimes about a cluarter but in the case of ,3 BB/34 less than 1%.  

4 p 22/3~ lI BB/a~ 2 ? 22/3~ 
(100 % s~e~ile) (25 % ~ier/le) (7~ % s~erile) 

\ / 
o \  # 

:p I37/35, 37 sterile p 136/35, 31 fertile 
Se ;ed  ] 36 sterile 

t 
1~ 335/36, 21 s~erfle fertile selfed, p 331/36 

6 fertile all fertile 
fertile x sterile, p 332/36 

9 fertile, 18 s~eriIe 
s~erile .~elfed, P 334/36 

13 fertile, 2 sterile 

1 p 13o/35 x 1 p 38135 
fertile from fertile from 

220 22/84 (75 % sterile) 3 NN/34- (99 % sterile) 

p 326/36 
(34 fertile, i[3 sterile) 

3 Bt]/34 x 101o :22]34 
(99 % sterile) (76 % sterile) 

p 140/35 113 fertil~ 
2.5 s~eri/e 

fcem tJm sterile pianos: 
p 337/36 7 fertile 

:?1 s~erile 
p 3:38/36 I sterile 
p 339/36 9 fertile 

5 sterile 

Fig. 1. 

The. family from 11 BB/34~ was the only exception, giving mor~ self- 
fer~ffes than self-steriles. 

(9,) The ext:cacted reeesshre hypostatfc self-fertile plants wlle~ selfed 
~hrow self-steJ:iles iu addition to seIfofertile individuals. 

8ueJa behavioer in.dicates, tJa~,t self-fer~ilRy carl~.ot be tontrolled .by 
a~e. recessive gone onty, lm{ must depend on several fee{ors, and. ~that 
the balar~ce ef theme s{eritity modifiers, as we may  call gt~em, determines 
~tie behaviear ef the plan3s aRerselfing. 
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In eli cases mentior~ecl above the self-sterile offspring coexisted of at 
least two self-sterile groups which were intra-stecile and inter-fertile. 

t now ~,)roceed to the results obtained from crossing plants of the 
:five families mentioned. The types of cross and their resatts are sum- 
ma~:ized in Fig. 1.. In the case of e.aeh o±' the original plants the percentage 
el' self-fertile plants obtained after se~.ng has been added in parentheses. 

The plant 11 BB/34, which gave .q~,o/ self-sterile o:ffsprin~, when 
crossed with the ~rue-breeding setf-steriles gave only self-steriles in £~ 
and segregated into self-sterfles and selhfertiles in F~,. When crossed 
with a plant which segregated, after se[ffng, only 25 °/o seIf-fertiles it g~ve 
a monohybrid back-cross ratio. The results of the F~ can best be explained 
by assuming that  all the.selhfertiles were homozygous while the self- 

- O" steriles were heuerozy~otes. Seli:fertiies selfed thus gave only seif- 
ferti[es. Seif-steriles selfed gave three self-steriles to o~e selhfertile, while 
the cross betweeza the two gave a 1 • l. back-cross ratio. 

The following factorial scheme would explain the results quite weE: 

4. 2~ f i 2 / 3 , t  
A . - k  

Y~ A a  

I 
I l Y~ 3 A -  F / a a  

aa ( + mod2f.) Aa 
x 

Aa[aa ',, . 

f . . . . .  ~ \ 
se l f ed  : 3 A -  + l e a  M[ f e r t i l e  
x a a :  l A a  + l e a  

The pIant 3 IdB/34, which was almost completely tree breeding for 
soil-sterility, when crossed wdth a plant which segregated about 25~  
self-fertiles M'ter selling, gave a ratio which may represent either a i : 1 
or a 3 : I. The self-steriies when selfed or interorossed segregated into 
about three set.f-steriles to one self-tel ale. The foEowing formula would 
explain these results: 

3 ]3~/34 .< 10 p J2/34 
Aa (~r.rmdif.) Aa 

.l~' l 1 . ~ : 2 A a  : ] a a  
' -------~---~ for ' t i le 

sher i le  

F a fl'o~q se.lhsterih," A a  so i l ed  :3 N o  : ] a a  ~' 

We. have seen that  all. data. from crosses can be expt~dne4 by assuming 
the existence of one rBcessive :fertility factor a. But  it must be remem- 
bered t)ag the numbers are ~matl, and no at tempt has been made to 
prove the correctl~_ess of the hypothesis by statistical means. While it 
is possible that  the data are in :['ai:r agreement even from the statistical 
point of view, it is eqaally clear that  they are l~o~) decisive. 
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We have seen, however, that  the results from selllng do no5 j~sgify 
s.~ch a simple hypothesis. There is one more cross to be discussed which 
ea~no~ be explained in a simple manner. The self-fertile ex~raeeed from 
3BB/3~ was crossed to a self-fertile extracted from 2p  22/Yi. Both 
these plants had bcsn extracted as rscesst~ es bu~ upon selfing gave 
again a small percentage of the presumed dominant self-sterile type. 
The two plants when crossed gave thirty-fotu • self-fertile and thirteen 
Setfxsterile plants. Their behaviour both on selling a~.d crossing may be 
due go segregation for another recessive gone, which in its turn shifts the 

recessive self-fertility to a ::double-recessive" self-sterility. 
We may propose as a preliminary working hypothesis the following 

f~c~orial scheme. There is probably one .main recessive fertilRy factor, 
]?rovisionalJy called a. I~s action is, however, dependent on other 
mediflers present. In the crosses these modifiers are randomized and 
Balanced against each other so that  the factor pair A/a  has a deciding 
influence. The lines obtained from coifing, however, contain a selected 
assor~men~ of modifiers which are physiologically unbalanced. Thus ~he 
pa~r A/a has not its full weight and modifier assortments may occur which 
aze s~ronger in theh • physiological determination than A or a. 

• Uondusions 
The experiment on the inheritance of self-fertility and self-sterility 

earned out in 1934-6 has given the following results. 
There are tlu~ee conditions in Pea~,nia hybridc~: 
(1) Do;ninant ~df-fe~'tilit:z/, probably based upon one factor pair F/f. 
(2) Reces~.ive fer~.iZi~y, due to at least one other factor pair (called. 

Pr0v~sionally A/a). The effect of A/a is dependen~ upon the assortment 
:of i~e.difiers present. 

(3) Se~f-sterility. Self-sterile plants must be if, bu.t may be AA, Aa 
Qr even aa, accordtag to ~he particular combination of modifiers present. 

R cannot he-decided wkether F at~d a are allelomorphs of the S series 
fox. setLsterilX%y present in at least pa,rt of the self-sterile families. 

All'~elf-sterile plants segregating out in addition to sclf-fer~ile plants 
in. the families described above fail into two or more sterility classes. 

UM~IA~Y 

An analysis of the genetics of self-fertility and se[f-sterilRy in 
zintl.rr)~.in~.~m and Pea~.n~c~ lass given results siroi]ar to those obtained in 
H~e analysis.of certain _Nico~ic£')za species. Iu. a.ll three species there :is 
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one dominan t  selttfertilRy factor;  in N,icotia'nc~ ~his is known to be 
allelomorphic with the sterility factors of the S series. In  : ~ t i r r h i n ~ m  

it is definitely nod allelomorphic, while in Pet,u~zia the question cannot  be 
settled o~ the presen~ e~fidenoe. 

i n  addit ion there  are one or more modifiers whTch may  change self- 
sterilRy into seli'~fertilRy, and this recessive type  of self-fertility may  be 
shifted again to a doubly  recessive self-sterility. Brieger found a modifier 
of this ldnd in Nieotianc~ S'c~.nderc~e, ~ruber  in Antir~'hinu,m, and data 
referring to Petwnic~ are given above. The action of this modifier depends 
upon  the  general physiological act ion of additional modifiers, which are 
responsible for ~he ap]?earance of the so-called double-recessive self- 
s~erility. 
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