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Tm~ present investigation was suggested to the author by the study 
of a remarkable form of potato plant (discovered in 1920 by P. S. Gussev 
on one of the plots of the Kostroma Experiment. Field), which had 
evidently arisen through bud mutation. 

The most characteristic [eature of tliis "Kostroma nltt[~ant" is the 
peculiar a.nd strongly marked dissection of the leaf blade (Fig. 1). The 
flowers under natural conditions are abortive and drop in the bud stage. 
]3ut by awdling ore'selves of the method devised by E. Uspensky, 
research assistant at the Korenevo Experiment Station, we were able 
in 1926 to obtain two perfectly developed flowers. As distinct from the 
normal rotate corolla, these flowers had their corolla dissected up to 
the base of the stamens (Fig. 1 a). The tubers differed in no w~y from 
normal o n e s .  

The "Kostroma mutant"  was propagated by means of tubers during 
six consecutive years and proved perfectly constant, all of its vegetative 
offspring being distinguished by the same characteristic peculiarities as 
the original plant. 

From time to time, ]mwever, on different individuals of the mutant, 
clone leaves were observed bearing one or two perfectly normal leaflets 
(Fig. 2). Sometimes one of the longitudinal halves of the leaf showed 
a normal division into major and minor leaflets, while the other half 
preserved its peculiar abnormal struetm'e. Leaves with normal leaflets 
may occur on separate plants in greater or smaller lmmber---usually 
not more than two to three per plant--but most frequently they are 
entirely absetfl;. Attempts to select; types within the mutant clone 
showing a greater tendency to form normal leaflets failed. 

The appearance el normal leaflets on the abnormal form suggested 
l~hat this form might be an instance of the natural formation of a chimaera. 
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It was supposed that the mutation process which had given rise to this 
form, and had evidently originated in the growing point of bite sprout, 
had affected only the cells composing tim outer layers of the plant 
tissues. As to the inner t,issues, the process had no~ affected them, and 
they were perfectly normal. In the process of growth, the normal 
internal tissue may in some cases break through the external abnormal 
one, thus causing the deformed leaves to bear normal leaflets. 

Fig. 2. Normal leaflets on lc,~ves of tile Kostroma mutant; a, normal leafle~s. 

It  thus seemed reasonable to suppose that by cutting away the 
external layers of cells changed through mutation, and causing the bud 
~o form entirely from the internal normal tissues of the plant, it might 
be possible to induce the format,ion of normal shoots from the "KostrmmL 
mutant . "  For this purpose 20 ~ubers of the mutant were selected, and 
,~11 of their eyes removed a month before being planted in the field. 
It was supposed t,hat they would form new buds from the deeper cell 
layers which had remained ttntouchcd by the mutation process, and 
that these buds would give rise to perfectly normal plants. 

The results bore out mu' expectations. Out of 20 tubers with eyes 
removed, 10 gave rise to perfectly normal plant,s. The remainder either 
produced no sprouts whatever and perished (2 tubers), or g~Lve rise to 
plants showing tlie former abnorma,li~ies (this may evidently be explained 
by the fac~ that t,]m eyes had not been cut out deeply enough, or tha~, 
by chance some lateral buds had not been removed in the operation). 

1-2 
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Twenty-four control tubers whoso eyes had not been cut produced, 
as might have been expected, only plants of the original abnormal form. 

The experiment may be claimed as confirming the supposed chime- 
rieal nature of the "Kos t rom' t  mutan t . "  

The question then 'u:ose whether the other bud mutations of ~he 
pota%o may not be of the same chimerical charact;er, and whether n:any 
common potato wlrieties may  not actually be chimaeras. To elucidate 
this question experiments were carried out in the following year, 1926, 
with a series of potato varieties tha t  for one reason or another might be 
regarded as possible chimaeras. 

In order to remove certain sources of error the experiments were 
carried out on ~ somewhat modified method. The tubers of each given 
variety were cut into two longitudinal halves, from one of which all 
eyes were removed, while the other half remained intact. After this 
the halves were tied together, and so kept until the moment  of planting. 
The plot, intended for the experiment was marked out by furrows 'tt 
r ight angles to each other, and at the points of intersection holes were 
made. At the moment of planting the thread holding ~he tuber together 
was cut, and the halves with their eyes removed were planted in the 
furrow to the right, while the intact halves were placed in that  to the 
left. Thus, the scheme of the planting may he represented as follows: 

Variety A Variety B Variety C 

Eyes Eyes no~ Eyes Eyes not  Eyes Eyes not 
removed removed removcd removed removed removed 

l-lalf of l-lalf of I ta l f  of IIalf  of Half  of Half of 
tuber  No. ] tuber No. 1 tuber  No. 1 tmber No. 1 tuber  No. i tuber No. 1 

,, No. 2 ,, No. 2 ,, No. 2 ,, No. 2 ,, No. 2 ,, No. 2 
No. 3 No. 3 No. 3 No. 3 No. 3 No. 3 

a;:,: ~o o,, ,,;:d ,~o o,, .~;:a .~o o,, a;:d .~o o,, 2,:a ~o o,, 2,,d so o,, 

Ill cutting the eyes, as well as in planting, the condition was strictly 
observed that  at any given moment only the two halves of the same 
tuber should be in an untied condition. Owing to this precaution the 
possibility of mixing up the halves of different tubers was entirely 
excluded. From fear that  the marked dessieation of the tuber halves 
might cheek the formation of new buds, several whole tubers of each 
variety,  with their eyes removed, were also planted. 

The eyes were cut with a, sharp scalpel to a, depth of 0.5-1 ram. 
With shallow eyes the author  confined herself to slightly scraping off 
the outer tissues. The remowfl of the eyes was performed on March 6th, 
while pbmting took place on May 25th. Until the moment  of planting, 
all tubers were kept in a cellar under the usual conditions of storage. 
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The cutting of the eyes, as well as the planting, was carried out by 
the author of the 1)resent 1)apcr in person, and the harves~ el; the crop 
was superintended by her. 

As above stated, the experiment of removing the eyes was carried 
ou~ on "L number of wl.rieties in 1926. All our investigations have been 
conducted at the Korenevo Potato Section of the Moscow Agricultural 
Experiment Station. The results obtained ~u:e set ror~h below. 

1. "KOSTI tOMA MUTANT. '~ 

The "Kostroma mutant"  behaved as follows: 

S halves, eyes nob removed, gave rise $o 8 ~bnorma.l plants 
{1 normal phmt  8 halves, eyes removed, gave rise Lo (lied 

'i abnormal pllml)s 
6 tubers, eyes renloved, gave rise to normal ones 

of intermediate t, ype 

Fig. 3. Le~d wi~h ~raees of abnormal dissect, ion, obgained from ~L ~uber of l,he 
"Kos t roma  rout, eriC' wit, h the eyes removed. 

The upper leaves of the last plant showed the usual normal structure, 
while on the lower leaves the unpaired segment exhibited traces of 
abnornml dissection (Fig. 3). Ill this ease, the extern,~l mutated layers 
had evidently not been completely removed, and a few remaining cells 
had induced the phenomenon o1! monsbrosity. On the whole, the 
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"chimerical" s~ructure of the "Kostroma mutant"  may be considered 
as established. The normal plants which in 1926 grew from the tubers 
of the "Kostroma mutant"  developed so well that  they could be easily 
identified as belonging to the variety Imperator (Richter), one of the 
most widely spread in U.S.S.R. 

Fig. 4. Two plants grown from two halves of one and the same tuber of the "Kostrmm~ 
mutant ."  A, normal form grown from the h,~lf wiLh removed eyes. B, monstrous 
form grown h'om the half with eyes nat  removed. 

Fig. 4 shows the normal and monstrous forms produced by the two 
halves of the same tuber. 

The causes which brought about this peculiar bud mutation in the 
variety Imperator are up to the present unknown to us. 

~. ~ VORONESH MUTANT,' ~ 

This form was found by Miss M. Bogoslovskaja on the fields of the 
Voronesh Agricultural Institute, among sowings of the variety l'Vohlt- 
mann and was afterwards ldndly placed at the author's disposal. The 
mutant plant was distinguished by a complete absence of bristle-hairs 
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on ,dl its organs (Fig. 5a).  Glandular hairs were observed in normal 
number. The vegetative progeny of this mutant  repeated, on the whole, 
the original form, beinglikewise devoid of bristle-hairs. From time to time, 
however, individual leaflets on sonic plants showed a. normal pubescence. 
In single cases the appearance of whole shoots and even plants with 
norm'd pubescence was observed. 

Another peculiarity of the "Voronesh m u t a n t "  was the structure o[ 
its flowers. In the majori ty of plants the corollas were normally roLate 
and of purple colour, similar to those of l, he variety ]'Vohltma,m~, but in 
some plants the l lowers were white and the corollas dissected up f~o the 
base o1~ the stamens, as in the "Kos t roma  mutan t . "  F,'om the general 

Fig. 5. P,~rb of le,~f surface of "Voronesh mntanL," a; tLlld of nornud forln, b. 

habit of the plant, the structure of the lea[ blade, the eolour and shape 
of the tubers, the "Voronesh m u t a n t "  is strongly suggestive of the 
v~riety Wohltmann, and is, in all probability, a bud mutat ion of the latter. 

From analogy with the "Kos t roma  mutan t , "  i6 might be assumed 
that  in this ease also the structure of the mutant  phmt was of 
"chimer ica l"  character. 

The results obtained by removing the eyes provided confirmation of 
this view: 

8 halves, eyes nola removed, produced { ~ gI,~brous pla.nts 
�9 lm, besccnt 1 pla.n t 

pubescent  pia.nts 8 halves, eyes removed, produced {,35 died 

3 tubers, eyes removed, produced {l pubescent pla.nts 
of inte, rmedialc  type 

In the last case the stems from some eyes were pubescent, and from 
others were smooth. 

The corolla of one of the glabrous phmts was dissected and white 
in colour, while in all other plants, no mat ter  whether glabrous or 
pubescent, only normal rotate  corollas of purple colom' were observed. 

i As menbioned ~Lbove, i~l bile progeny of the "Yoronesh muL,mb" from l lmc lo l ime 
nortm~| pubescence of bhc plall~ is observed. 
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In the ~wo instances described above the modifications were ob- 
served in t&e aerial portions of the plants, while in the instances given 
below nlutal;iou shows itself chiefly in the colotu: of the tubers. 

3. Bov~m* (Plate I, fig. 1). 

This variety is fairly common in U.S.S.R. ; it possesses white tubers 
wi~h la.rge red patches peculiar to the eyes, whi('h arc of deeper colour 
than the ground. Not unfrequently, however, on separate plants of 
this variety, tubers of an almost continuous white colour may be found. 
The red patches are then reduced to scarcely perceptible minute specldes; 
the eyes are colourless 1. 

Such tubers, when planted sparta, give rise to plants showing like- 
wise "~lmost entirely white ~ubers. ]~ut from time to time, among t~heir 
offpsring, mottled tubers with dark eyes are met with, which in their 
turn also produce plants with mottled tubers. Thus, either form---the 
mottled and the white one--being to :~ certain degree constant when 
propagated vegetatively, may occasionally give rise to the other. 

This phenomenon suggests the idea that one form is ~ chimerical 
sport h'om the other. 

The removal of the eyes led to the following results: 

A. Bovi~ia mottled-tubered. 

14 halves, eyes nol, renmved, pro(htced 14 plants with mot~led tubers 
i plants with ,helMed tuben's 

14 h~dves, eyes removed, produced plan~ wi~h mottled and -while tubers 
1 phmts died 
2 plants with mottled tubers 

6 ~uhm's, eyes removed, produced 2 plants wi~h mottled and white tubers 
2 plants died 

Thus, in three plants the occm'rence of white ~ tubers was ob- 
served, though not more than 1-2 tubers per plant. In this restricted 
number white tubers may be rather frequently met with in the 
progeny of the mottled Bovinia even 1ruder natural conditions; therefore 
their appearance can be scarcely attributed to the removal of the eyes. 

B. Bovinia " ~ohite "-tubered. 

Tile author had at her disposal only four tubm's of this form, which 
produced the following results: 

1 From tile author's investigt~timl (Asseyev,~ (1 and 2)) blm eolour of the eyes is ,~ 
vm3r constan~ s3,stcmatic feM,ure, and in the case given the transition from coloured eyes 
to col(mrless ones indubitably be~rs the cha.raoter of mutation. 

Like the origina.l white-tubcred Bovbda, ~he white ~ubers obtained ahv~Lys exhibited 
small red splashes. 
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1 plant  with white t, nbcrs 
3 ha.Ires, eyes not, removed, gave rise to { 2 plants died 

3 halves, eyes removed, gave rise tO :l l)lanLs with mottled and  white fblllJe/'s 
1 Luber, eyes relnove{I, gave rise I,o 1 p lan t  with white, tul)ers 

The three plants which produced both mottled and white tubers 
gave them in the following proportions: 

lsl, p l a n t - - 2 0  white and 3 mott led tubers  
2rid ,, - - 2 6  ,, (i . . . .  
3rd ,, - -  6 ,, 8 ,, ,, 

In this case, the appearance of mottled tubers must probably be 
ascribed to the rcmowd of the eyes, as under naturM conditions only 
a snlall percentage of the plants belonging to the progeny of the white- 
tubered Bovinia produce mottled tubers, the uumber of the latter not 
exceeding 1 or 2 per plant. 

The scantiness of the materiM at our disposal allows of no definite 
conclusions, though the following supposition appears probable. 

Bovinia with mottled tubers is the original form showing the 
faculty of repented mutation to the white-tubered form. The white- 
tubered sport is of a chimerieM eh~raeter, and when propagated vege- 
tatively often sports the inner component with mottled tubers. The 
removM of the eyes facilitates the process of such sporting. 

g. MERVEILLE D'AMs (Plate I, fig. 2). 

This wwiety was obtMned under this name fi'om Vilmorin. Its be- 
haviour is very similar to that  just described in the case of Bovinia. 
Here also two forms may be observed: (A) tubers red, self-colmu'ed, 
with eyes darker than the ground; (B) tubers red with yellow patches 
round the eyes; eyes eolourless. When vegetatively reproduced both 
forms are, on the whole, fairly constant, but, from time to time, on 
the plants of the mottled form, self-colourecl tubm's may oecm., and 
conversely self-colom'ed forms occasionally give mottled tubers. 

The author had only self-coloured tubers at her disposal. The re- 
movM of the eyes gave the following results: 

4 hah,es,  eyes nol, removed,  produced 4 plants  with self-coloured tul)ers 

4 halves, eyes removed, 1)reduced 12 plan~sl )lants wiLhwith ~nottledself'e~176 
4 tubers,  eyes removed, 1)reduced 4 plants with self-eoloured l~ubers 

It  is probable that the appearance of mottled tubers is due to the 
removal o[ the eyes. In this case, as in that  of Bovinia, it must be 
assumed that the mottled form is the original one, while the seif-colmtred 
is its chimericM mutation. The materiM at our disposal, however, is 
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very scanty and requires further testing. Besides, it must be borne in 
mind that Merveille d'A,mdrique belongs to the li~l~le investigated group 
of the so-c~flled SouthAmerican 1)otatoes, d istingttished from our common 
varieties by many characters. 

The changes induced by ~he removal of the eyes in Bovinia and 
Merveille d'Amdrique may also be ol)served in these varieties under 
natural conditions, and the influence of the removal of the eyes shows 
itself only in the greater h'equency of these changes. Thm'efore the experi- 
mental results from the two last varieties are not altogether convincing. 

Much better evidence was obtained in the l!ollowing cases. 

5. MINm~LNV (AL~'m~D) (Plate I, fig. 3). 

The variety known under this name is grown on a l,~rge scale in 
tile region of Moseowh i t  has white tubers slightly tinged with pink 
near the eyes. Not infrequently however, on individuals of this variety, 
tubers with blue-purple patches are found. If tile patch does not extend 
over the eye, the offspring of the tuber will give rise to the usual white- 
tubered plant. But if the patch extends over the eye, the shoots de- 
veloping from it will })ear tubers that are either purple-eololu'ed with 
dark eyes and small white splashes, or white with purple eyes and minute 
purple speckles. Eyes not touched by tile purple patch will produce 
the usual whi~e tubers with pink eyes. When further propagated vege- 
tatively all three forms prove constant. 

Tile phenomenon evidently bears the character of bud mutation. 
It  is worth noting that the tendency to mutation in Mindalny is very 
strongly developed, though less than in Bovinia and Merveille d'Am&ique. 
Approximately, 2-3 plants out of 100 show single tubers with purple 
patches, but in the majority of eases these patches do not extend over 
the eyes. 

In order ~o elucidate the interrelation of the white-tubered and the 
pm'ple-tubered forms of Mindalny, the eyes in both cases were removed. 
The white Mindalny remained uuchanged, while the purple one reverted 
to the form with white tubers. Thus, the chimerical nature of the latter 
was revealed. 

A. Mindalny, normal (with white tubers). 
14 lmlves, eyes nol, rmnovod, produced 14 plants wii, h white l, ubcrs 

9 plants with white tubers 
14 halves, eyes removed, produced 5 died 

~8 phmts wi~h white Lubcrs 
10 l,u])ers, eyes removed, produced {2 died 

[u foreign collections this varicl,y has no~ been met with. 



T.  ASSEYEVA l l  

B. Minda, lny, m'ulant (with purple tubers).  
4 halves, eyes nol, removed, produced ,I phmts wi~h imrple ~ bubers 
4 hMves, eyes. removed, produced {2 phmtSdied with 'w/dle tubm's 
2 tubers, eyes removed, produced 2 plants wi~h purple bubers 

6. WO UL'rMANN (Plate I, fig. '1). 

The w~ricty l,l/ohltmann normMly shows red tubers  and purple 
flowers. In ]922, in addition to normal red tubers, one plant  bore 
2 white tubers with red splashes. The vegetat ive offspring of these 
mott led tubers was constant  in exhibiting mott led tubers and white 
flowers. In  1926 the same muta t ion  was met  with in another  clone el! 
the w, riety Wohlt,mann. Evident ly ,  in this var ie ty  also, muta t ion  shows 
,~ tendency to repeat  itself, bu t  its percentage is much lower than  in 
the preceding w~rieties. 

Here also removM of the eyes revealed the chimerical nature of 
the sport.  

A. Wohl tmann,  normal (with red tubers).  
2 halves, eyes not removed, produccd 2 plants with red tubers 
2 halves, eyes removed, produced 2 plants with red tubcrs 
2 tubers, eyes removed, produced 2 plants with red talbcrs 

B. Wohl tmann,  mutant  (with mot t led tubers). 
2 halves, eyes not rcmoved, produced 2 plants with mottled tubci's 
o halves, eyes removed, produced { 11 pla.ntdied with red a.nd with mottled tubers 

J 2 plants with red and with mo~led tubers 
3 Lubers, eyes removcd, 1)reduced { 1 plant with red and 'with while tubers 

The appearance of normal  red tubers in the progeny of the mott led 
Wohl tmann  is evidently the result  of the removal  of the eyes. But  thc 
appearance  of the pure white tubers  was, in the au thor ' s  opil~ion, not  
connected with the operat ion of removing the eyes. I t  is more probable 
t ha t  the shoot on which they were formed arose from another  eye having 
accidently remained and tha t  this shoot was either of the  nature  of a 
fresh mutat ion,  or else was due to some rea r rangement  of the tissues 
involving the sub-epidermal  as well as the epidermal layer. Fur ther  
iuvestigations of the white- tubered muta t ion  of Wohlt 'mann will prob- 
ably enable us to solve the question with more certainty.  The stem 
carrying white tubers (lifters sharply from all the others by  a complete 
absence of anthocyanin,  thongh similar to them in all other characters. 

More exael,ly, ~wo planl, s showed purple I, ubers with white patches, while two had 
white tubers witch purple patches and eyes. These eolour disbribuLions were merely reI)e- 
ti~ions of l, hose obtaining in I, he plants from which t,hey were ra.ised. 



12 Bud  M"~tations in the Potato 

7. SwtTJ~Z (Plate I, fig. 5). 

The normal eolour shown by tile tubers of this variety is white. In 
1921, a plant was observed which, a.long with white tubers, produced 
two red ones with small white splashes. When planted out apart, these 
tubers gave rise to a constant offspring with red mottled tubers. 

The removal of the eyes in the normal form led to no change, while 
in the mutant the same operation induced reversion to the original 
form. Consequently, in this ease also the sport is of a chimerical nature. 

A. Switez, normal (with white tubers). 
3 ha.lves, eyes noL removed, produced 3 phmts wil, h white tubers 
3 halves, eyes removed, produced 3 plan~s with white tubers 
3 tuhers, eyes removed, In'educed 3 plants wifh white tubers 

B. Switez, mutant (with red tubers). 
4 hMves, eyes not removed, ])reduced 4 phmts with red tubers 
4 halves, eyes removed, produced 4 phmts with red tubers 

1 pla.nts wi~h red ~ubers 
3 tubers, eyes removed, produced pla.nt with red and with white, bubevs 

In all the instances described above (1-7) we were dealing with forms 
which arose by mutation, hi  the following two cases (8 and 9) the 
origin by mutation can only be suggested as a probability. 

8. T~tUMI"H AND Nor~OTON BEAUTY (Plate I, fig. 6). 

Both varieties are of American origin and identical in their foliage, 
but differ sharply in the colour of the tubers: in Tq'iumph they are red 
with dark eyes, while Noroton Beauty shows tubers of a light pink colour 
with red eyes and minute sparse red splashes. This led us to suppose 
that  one variety is a bud mutation of the other, and possibly of chime- 
rical nature. The removal of the eyes caused no change in T~'iumph, 
while No,retort Beauty produced self-colom'ed red tubers, in other words, 
turned into T~'iumph. 

A. T~'iumph (with red tubers). 
8 halves, eyes no~ removed, I)rodueed 8 plants with red bubers 
8 halves, eyes removed, produced {5 diedPhUttS wit, h red tubers 

3 tubers, eyes removed, produced 3 plants wil~h red fttbers 

B. No,retort Beauty (with mottled tubers). 
8 halves, eyes nol~ removed, 1)roduccd 8 planLs wi~h mottled tubers 

12 plants wi~h mo~gled lathers 
8 halves, eyes l'enloved, produced ~3 pl~uts wi~h red t, ttbet's 

(3 died 
(2 phmts with mot~led tubers 

4 tubers, eyes removed, produced ~ 1 pin.rig wi~h mo~led trod with red ~ubers 
( 1 died 
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Hence, T,riu'mph must be recogmscd as the original form, and Noroton 
Beauty as its chimerical bud sport. 

9. L'INsTrrUT DE BEAUVAIS AND TCHUGUNKA ((~AST ]IRON) 

(Plate I, fig. 7). 

The variety L'Institut de Beauvais I is grown on a l'~rge scale ill 
U.S.S.R., and in some provinces Mmost the whole aere~ge under potatoes 
is occupied by this crop. Wherever grown, it is followed by its iuwmable 
at tendant  Tchugunka ~ Both varieties differ sharply from one another 
in the colom' of flowers and tubers. L'Instikut de Beauvais has white 
flowers and white tubers with pink eyes. The flowers of Tehugunka are 
bhte, its tubers being of purple colour with dark eyes and white splashes. 
In all other characters, however, the varieties are exactly similar. This 
once more suggests that  one o1~ the varieties is a bud sport, of the other, 
and may possibly be of a chimerical nature. Remowfl of the eyes once 
more confirms this supposition--Tch,,:qunka turns into L'Institut de 
Beauvais. The latter variety is evidently the original one, and Tchugunka 
its chimerical bud sport. 

A. L'Institut de Beauvais (with w]lite tubers). 
10 hMves, eyes nob removed, produced 10 plants wit, h white LUbel'S 

1 1)laut with white tubers 
l0 hMves, eyes removed, produced 9 died 

18 tubers, eyes removed, produced {i~ diedPlants with white tadJcrs 

B. Tchugunka (with purple tubers). 
6 lmlves, eyes not) removcd, produced 6 plants with purple lafl~ers 

{ 2 plant, s with purple tubers 
6 halves, eyes relnovcd, produced ~ 2 lflants wit, h while tubers 

(2  died 
i plant, s wil~h imrple tubers 

9 tmbers, eyes removed, produced pla.nl, s with while, tntbers 
died 

10. QUArCA~TAI~E WOLETTE (Plate I, fig. 8). 

This variety was so named in tl|e collection received from Vilmorin. 
I t  has blue-pro'pie tubers with splashes of a dirty pink, and red-pro'pie 
sprouts, thus showing the simultaneous presence of blue and red pigment, 
a fact never before observed in potatoes a. All varieties with purple, or 
with mottled purple tubers ha.ve blue-purple sprouts. The only known 

1 I t  was obtained raider this name from Vilmoriu. 
u "Tchugunl~tC' is ~L loca.l ha.me. This varicl,y was not met wibh iu foreign eolleel.ions. 
'~ Except ions are I, he eases o[ bud mul.a.tion, as for insl,anec the appca.rance of purple- 

blue slJlashes on white t~ubers wi~h pink ()yes observed in the variet~y Mind(duy (see Mmve). 
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exception to this rule is the variety Quaranlaine violette whose chimerical 
nature is revealed by the results given below. 

,I ha.lvcs, eyes no~ removed, produced ,I plan~s wiOL mo~blcd tubers (i,e. 
lmrple witl~ pink splashes) 

J" 1 lflanb with pl)H,: i, ubers 4 hMves, eyes removed, produced { 3 died 
2 tubers, eyes removed, produced 2 l)lants with pink tubers 

The pink-tubered w~.riety el)rained through the removM of the eyes 
in Qua,rantaine violette was evidently identical with the variety Rose of 
Vihnorin's collection. 

The chimerical nature oli Quara,,~taine violetta does not explain, 
however, the contradiction between the colour of the tubers and that 
oli the sprouts. It may be assumed, of course, that the outer nmdified 
cell layers carrying the factor for blue-purple eolour do not extend over 
the whole surface of the tuber, being as it were, interrupted in the place 
where the eye is situated; indeed, the eyes of the variety Quarantaine 
violette are always observed in the pink patches of the tuber, and not in 
the purple ones. But if this assumption is true it is unlikely that such 
sprouts, of which all cells lack the factor for blue-pro:pie colour, should 
again give rise to tubers with blue-purple splashes. 

Another instance of the disturbance of absolute correlation is the 
chimaera of Bovinia described above. All potato varieties t!all into two 
groups: those with coloured eyes and those with colourless ones. In 
the former case, the pedicel always exhibits a strongly marked ring of 
pigment at the point of articulation, while in the latter no such riug is 
to be seen. But chimaeras form exceptions to this rule. When Bovinia 
with mottled tttbers and dark eolom'ed eyes mutates to a form with 
white tubers and colom'less eyes, the newly arisen form retains the 
pigment ring on the pedicel peculiar to the original form. 

In others of the chimaeras described, a disturbance of the correlation 
between the colom' of the steins and that of the tubers is to be observed. 
Varieties with dark-colom'ed tubers have, as a rule, stems strongly 
suffused with pigment. In the cases described above, however, when 
the white-tubered form turns into one with eolourcd tubers, the colour 
of the stems does not change, remaining either pure green (Switez) or 
fMutly coloured (Miudalny, Tchugunlca, etc.). In the c~se now under 
discussion the disturbance of correlation, which is not oE an absolute 
character, is not so striking. We have not, been able so far to Iind a 
reliable explam~tion of the disturbance of the usual correb~tion in 
chimaeras. One circumstance, however, is worth noting. While the 
pigmentation of the stein depends on the cells o17 the sub-epidermal 
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layer and not on those of the epidermis, the eolour of the tuber is con- 
ditioned by both, epidermis as well as sub-epidermal layer taldng 
part in the formation of the tuber periderm with its anth.ocyan cells 
(Esmareh(s)). 1,'ur~her anatomical investigations will probably lead to 
a definite solution of the question. 

1l. ];oca~, PUIIP1,E VARIETY (Plate I, lig. 9). 

This variety has been found in the local potato crops and has purple 
tubers with light-coloured eyes and white splashes. As it possesses 
fertile pollen it readily produces seeds when self-pollinated. All seedlings 
obtained from these seeds have white tubers. This striking contradiction 
between ~he colour of the parent and that of its progeny can be explained 
only by the chimerical nature of the plant. In other words, it must 
be supposed that the outer cell layers contain the total of factors 
necessary for the appearance of pm'ple eolour, while the inner tissues-- 
those forming the sexual elements included--lack one or several of these 
factors. This view is supported by the fact that some plants produced 
from the adventitious buds (artificially induced by removing the eyes), 
had white tubers. 

2 halves, oyes nob removed, 1)roduecd 2 phml,s wi~h purple tubers 
l l)lang wit, h 1)urple and with while ~ubers '2 halves, eyes rmnoved, produced died 

5 plants wit, h purple tubers 
7 t.ubors, eyes ronlove(I, produced I 1 phmb wi~,h wMte Lubcrs 

I. 1 died 

Besides Local Purple, several of the o~her w~rieties described above 
were genetically investigated in 1926. But before stating the results of 
the investigation, we think it necessary to give a short~ sm'vey of our 
modern knowledge in regard to the genetieal nature of the potato. 

According to Salaman(19,"o), the red colour of the tubm:s depends 
on two factors D and R, and appears only when both are present;, i.e. 
in the presence of the combination DR. The pm'ple (blue) colour 
depends on the factor P and appears only when the latter is brought 
together with DR, i.e. in the presence ot! the combination PDR. 
The author of the present paper (Asseyeva(1)) also distinguishes the 
factor 1Rx, closely related to the factor R. 1R~ with D--combinaf, ion 
DiRt--gives only a faint pink colour *, while with PD--combinabion 
PDRj- - i t  produces an intense purple colour. 

Besides the factors for "general" colour~tion of the tubers, the 

i Furbhm, on, in dcscrihing segrcgal,ion, Litters wil, h such col(mr will hc ranked wil, h 
the white ones. 
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author(t) considers I~hat there is a factor for the colour of the eye, A, whi'ch 
is active only in the presence of D. The combination DA develops white 
tubers with pink eyes, while the combinations DRA and PDRA produce 
red or purl)le tubers respectively, both with da.rk eyes. In the absence 
el! A, the eyes will l)e el a light oolour or altogether oolom'less'. 

The varieties in which the above-mentioned combinations :rre not 
contained, produce white tubers. The sprouts of wu'ieties from which 
P is absent are ,red-purple, while varieties with P exhibit blue-purple 
sprouts (Asseyeva(1)). 

Of tlte varieties described above those genetically investigated were: 
Local Purple, Noroton Beauty, Switez (normal and mutant form), L'In- 
stitut de Beauvais and l'chugunka. For the majority of them the genetical 
[ormula could be established. An exception is formed by the two last 
varieties for which only the formula of the "general" colour was ascer- 
tained, that  of the eolour of the eyes remaining unknown. 

The segregation results are given in the table A. 
From this table (p. 17) it is clear that in spite of the sharp difference 

in the colour of such wu'ieties as Switez--the normal and the mutant--  
on the one hand, and L'I,nstitut de Beauvais and Tehugu,Mca, on the other, 
segregation proceeds in a precisely similar way. The mutation, though 
changing the colour of the tuber, does not affect the sexual cells. In 
other words, the genetical analysis is one more proof of the chimerical 
nature of the w~rieties investigated. 

I t  must be noted, that in many eases the mutation shows a tendency 
towards the appearance of a dominant character. The varieties Quaraq~- 
taine violelte, Local Purl)le, and the mutants of Mi~uZalny and Switez, 
are plus-mutations, but since the mutation is confined[ to the epidermal 
cell layers its dominant character cannot directly be tested by genetical 
methods. 

One cix'cumstance is worth nothing. All seedlings obtained as the 
result of segregation, invariably bore self-coloured tubers, while all 
chimerical parental forms had mottled tubers. I t  is only with the 
help of one of the following hypotheses that  this mottIing may be 
explained. 

(1) The unequal peeling off of the periderm cells of the tuber may 
expose the internal tissues unaffected by the mutation process, and 
consequently possessing another complex o1! colom' factors. 

(2) Owing to the fact that  the cells of the epidermis, as well as those 
of the sub-epidermal tissue, take part in the formation el! the tuber 

Bctwccn factors A and t t  linkage relations were observed. 
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TABLE A. 

Segregation for Uolour of Tubers. 

Nanlcs all(l eonst,itul, ions of 15he Absolute 
t)iu'enLld vlu'ioties lll l l l l l)et' AcLua[ and l~heorcLiea{ 

A -~ of  ~tll rM,io of secdlings w i th  
r ? d* s e e d l i n g s  d i l l ' t r e n t  l, i lbor  c o h m r  

Local ]Jlue (Self-polllnl~ted) 318 Al l  white-tubcred 
PpDd ,, -- ,, 

L o c a l  l~Jlue Ahn,~ 97 3 '  l-I p : 12 '86  wh. 
PpDdrtr , ppDdRir i i 3 : 1 3  

I/,eina.rks 

Av. for (l flunilics 

Av. f o r  2 f a lu i l i e s  

NoroLon Beauty i~'iirst,enkrone 8,D 5-,17 r*  : 1-52 wh* : 8.81 wh Av. for 2 families 
DdRrAA d d R r a a  - -  6 : 2 : 8 - -  

S w i t e z  norn l~d  (Se l f  l lo l l im~tcd)  124 All  w h i t c - t , u b e r e d  A v .  f o r  2 f a n i i l i e s  
S w i t c z  m n l , a n b  ,, 258  ,, A v .  f o r  3 f a m i l i e s  

R r  l:l,r - - -  

S w i t c z  nornl~tl  ]~'iil'M.cnl~ronc 252  Al l  w h i t e - t u l l e r e d  A v .  f o r  2 r i ch ) l i e s  
S w i t c z  mu ta .n~  ,, 8-1 ,, 

R r  R r  - -  ,, -~- 

S w i l e z  inul,ant Ahmt 85 4 . 9 0 r  : l l ' 1 0 w h  - -  
d d R r  D d . v r  (RWI) -- �9 4 : 12 - - 

L lns i , i t a t t  de  l ~ i i r s t c n k r o n c  l,l,I 3.,15 r*  : 4-22 wh*  : 8 .33 wh A v .  f o r  2 fanfi[ie.~ 
Boa  u v a i s  

T c h u g u  nk.~ ,, 107 4 .04  : 4 .33 : 7.6"1 - -  
%- ~ - _ _ J  

D d r r . . .  ? d d R r  - -  4 : 12  - -  

L ' I n s t . i t u t  de  A l m a  66 6 .70  wh* : 9.'10 wD - - -  
:Be tu lva i s  

Tchugmd<t~  ,, 86 6.{16 : 9 . 9 4  - -  
k i 

Dd,.. ? Dd -- 1'6 -- 

N.B. Convcntionld dcsignations of ~ubcr coleur: p=purple; r=rcd; wh=whitc; 
* = e y e s  c o l o u r e d .  

periderm, ~he latter may partly consist of cells not modified by the 
mutation process, i.e. showing another complex of colour factors. 

It can readily be understood that neither in the one nor in the other 
ease will this mottling be transmitted ~hrough f, he seeds. 

As f~r as we can judge, the eolom" of the tubers that is of a 
e]fimerieaI character is, as a rule, always mottled. An exception is 
formed by Merveille d'Amd,rique (form A-red, self-eoloured tubers) l. 

The chimerical mottling of the tubers must not be confused with 
{he mottling conditioned by hereditary characters. The latter case may 
be illustrated by Bovinia, with mottled tubers, and the mottled Merveille 
d'Amd,rique. In  f, hese two varieties the arra, ngcment of the patches is 

1 I t  m u s t  17o pc)nixed o u t  o n c e  m o v e  tha . t  M e t r e ) l i e  d ' A m & i q u c  b e l o n g s  I,o t h e  g r o u p  

of  Sou~h  A n m r i c a n  po{.i%oes, d i f f e r i n g  i n  l l la l ly  r e s p e c t s  f r o m  o u r  t r u n n i o n  va.riel , ics.  

J o u r n .  o f  G e m  x l x  2 
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in close connection with ~he eyes. In the first variety the eyes arc 
situated in t;he colom'ed areas of the sldn, in the second, on the contr'try, 
in ~he colourless ones 1. In cases where mottling indicates the chimerical 
nature of a variety, the patches show a tendency to be situated on the 
"eye-brows." As far as one may judge, the colour of the eyebrows 
corresponds to the geneticM formula of the colom' of the sub-epidermal 
layer. This question, h.owever, requires htrther investigation. 

Fig. 6. Leaf of bud  muta t ion  of variety Alma; a, normal  leaflet. 

Besides the varieties described above, whose chimerical character 
might have been suspected for one reason or another, and which indeed 
proved to be chimaeras, controls were made in several cases where no 
such idea suggested il~self. Removal of the eyes, indeed, caused no 
changes in the plants produced by tubers of ~hesc varieties which were 
as follows: 

' . I t  mus t  be kep t  in m ind  t, ha, t i l l  our  conmmn po~at.o vzu'ioties the so]fed colmtr  of  
the tuber  is dmninan t  1,o {.he mo(,tled one, while' in l)lm South Anleriean w~rieties the 
selfcd eolmlr is, on the contrary,  recessive to mott l ing (Asseyeva (1)). 
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B l a u e  R i e sen  (Paulsen) --purple hfl)ers with dark eyes 
Perlcun (Dolkowsld) - -  ,,  , ,  l i g ] f l ;  , ,  

Granat --red , ,  d a r k  ,, 

The Daughter of Early Rose-- ,, ,, l i g h l ~  ,, 

Fiirslenl~:rone ( R i c h t e r )  - - w h i t e  ,, p i n k - p m ' l ) l e  sprouts 
Maercli:er ( R i c h t e r )  - -  ,, ,, b l u c - l m r l ) l c  ,, 

All these va.rietics have self-coloured tubers. 

Fig. 7. :Bud mutation of tim v,~riety Impcralor. 

In 1927 we propose to carry out the experiment of removing the eyes 
on a larger scale, and to amplify it by including an anatomical investi- 
gation of the chimaeras. In nil probability, we shall be a.ble to reveal 
the chimerical nature of at lea.st 30 va.rieties. The ma.jority of them 
belong to the commonly cultivated potato varicl;ics 1, t, bough or;hers, 

I Among I.heir number arc, bhc varieties of Thielc--.G'ehcimral Aplwl  aim 2lagdeburgcr 
Bhtuc--which he assorts arc gra[I,-hybrids, bug which prolmbly origim~tcd by bud mnt~Lbion. 

2 2  
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fmmd as single plants in crops of potatoes, bear the character of mon- 
strous mutation, as for instance, plants of the w~rieties Alma (Cimbal) 
,~nd I,ml)eralor (Richter) free from pubescence. TIle former of these two 
varieties is also distinguished by an irregular structure of the leaf blade 
(Fig. 6). Of great interest is another monstrous form of Iml)erator found 
in 1927 in different parts of the province of Moscow. As distinct from 
the "Kostroma nlutallt,," which also belongs to the w~riety Imperator, 
this l:orm is distinguished by a leaf blade which is only slightly dissected 
(Fig. 7). 

It  is very interesting to coral?are the results of the present investi- 
gation wi~h other recorded eases of bud imitation in potatoes. 

Many instances of mutation in the potato plant are mentioned in 
the literature, but unfortunately most of the d'~ta come from practical 
crop-growers and the descriptions are, therefore, not always sufficiently 
clear and detailed. 

The most diverse characters of the potato plant are subject to 
mutation. 

Colou,r of the t~tber. The transition of purple and of red into mottled 
and into white; the appea.rance of pm'ple patches on red tubers; the 
change of white and of mottled into purple and into red were observed. 
Very often the mottled character oli the mutation eolom' is recorded. 

St'ruetu,re of the tuber skin. The modification of t,he smooth skin into 
a "russet," one, and the reverse change that of russet into smooth are 
recorded. 

Shape of the tubers. Since this character is much subject to fluctuating 
variation under the influence of environment,el conditions, it is difficult 
to single out the real mutational changes in the shape of the tuber. 
However, undoubted cases of transition from a round (recessive) shape 
t,o an elongated (dominant) one have been recorded. 

Colour of the flowers. The change of purple into white has been 
recorded, and this is not infrequently correlated with t,he change of the 
self-eoloured t,ubers into mort,led ones. 

Shape of the corolla. The occurrence of a star-shaped corolla instead 
of the normal rotate one has been observed. 

Shalw o]'the leaf The variations of the leaf blade are frequently more 
oli the nature of monstrosities. Such are the mutations: "raspberry-leaf," 
"tomato-leaf" described by Dorst(% "simple leaved" and other l!orms 
mentioned by Folsom(!)). Bot)h ant,hers record the oc(-nrrence of normal 
leallets on these abnormal le:tves. 

Variations of 1,116 leaf blade showing no character of monstrosity 
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have also been observed, such as the change of a broad-leaved [orxn 
into a narrow-leaved one. 

6'clout of' the leaves. Various types of albinism have beeu described, 
e.g. w~ricgated leaves, f'Lding of the leaf-margin, general p,~ler eolour. 

6'olov,,r of the stem. Decrease of stem pigmentation has been recorded, 
the colour of the tuber diminishing simultaneouslyL 

Besides the morphological muta.tions eumnerated above, bud muta- 
tions affecting the physiological character of the potato have been 
observed: productivity, degree of immunity, faculty of sexual repro- 
duction, etc. 0haracters such as these are of little use for the study of 
mutations, as they are strongly influenced by environmental conditions. 

The morphological mutations described have much in common with 
the material investigated by the author. The tendency of the vegetative 
offspring to revert to the original form, observed in nttmy of these muta- 
tions, strengthens our right to assume that these sports, at least in the 
majority of cases, if not always, are of a chimerical nature. 'l?heories 
as to the chimerical character of bud w~riations in the potato have 
been advanced by Dorst(a), ].{udno 07) and Bukassov0). 

A singular theory is set forth by Salaman (is). His material, thoroughly 
worked up from every point of view, is of great interest and worth 
dwelling upon. 

The initial variety, A~'~'an Victory, has purple tubers with dark (?) 
eyes. In 1919 MeKelvie discovered three, tubers of this variety showing 
a variation in colour: 

(1) half white, half purple; 
(2) light pink, with dark purple eyes and tip; 
(3) white with pm'ple splashes at tip and base. 
The vegetative ofspring of all three tubers was reared through five 

generations under strict control of McKelvie and afterwards of Salaman. 
The progeny of mutations 1 and 2 consisted of plants carrying 

mottled tubers whose ground was white in the fn'st ease, being in the 
second of a light purplish pink. But from time to time, in the progeny 
of mutation 1 tubers oecm'red suggestive of mutation 2, and reversely, 
in ~he progeny of mutation 2, tubers were met with recalling niutation 1. 
In all other characters both clones were perfectly similar to one another, 
as well as to the original normal type of A~'.ran Victory. 

Mutation 3 gave rise to an offspring partly with mottled and partly 
with pro'ely white tubers. The white-tubered plants differed from the 

t The decrease of colour in the tul)ors, however, lna.y be frequently not accompanied 
by D, diminished pigment[tt.ion of the hauhns (see p. 14). 
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normal A'rran Victory also in many oidmr ch~mmt~ers: shape of tubers, 
shn, pe and eolom" of te'~ves, pigmentai~iou of stem. 

The original 1101'11l, aS  well as its mutai~ions, were crossed with a whii~e- 
tnbered seedling. Segregation in regard to tuber eolour showed the 
following figures : 

N u n t h c r  of seed l ings  of 
dill'crcnt~ t u b e r  colouc 

l'~[otltm: plauI) witl~ N = l( i* AI)soIutu 
ok_ "~ C _ _ A  -~ l l l l l n  ])0['  Of 

~ n l e  (Jolom' of Ltll~ors Plu 'ple l~ed Whi t e  seedl ings 

Ar ran  Vic to ry  Pu rp l e  s c lLeo lou rcd  ,5.92 3.30 6.72 38 
M u t a t i o n  2 - A  Purl)lish-1)inIr g round  wild~ ,5.60 8.00 2.40 20 

dal 'k pu rp le  pa t ches  
,, 2 . . . .  ,5,92 ,1..[6 5.92 27 
,, 2 -A  . . . .  4.48 4.32 7.20 ,19 
,, 1 W h i t e  g round  w i t h  da.rk 1-28 2.40 I2.32 13 

purp le  p~ tches  
,, 3 -A  P u r e l y  wh i t e  - -  - -  I(i.00 13 

* I n  the or ig ina l  work  the  nun le r ie td  relM~ions are  g i v e n  w i t h  N = I00 :  here ti le v a h m  
of N is ~aken as l , h~  of the  numl )e r  of eombinM~ions ill d i l lybrk[  sogregal~iml = 16. 

The patches in the parental form of lnugations 2-A and 1-A occupied 
50-70 per cent. of the tuber surface, ~hose in mutat ion 1, 15 per cent. 
The eolour of mutation 2 was not~ exactly described; ,%]aman supposes 
tha t  in this case the size of the pa~ehes was somewhat less than in 
mut~ation 2-A. 

All seedlings obtained as the result of segregat)ion, carrying pm'ple 
and red tubers, were self-eolou~'ed. 

I~ Salama~'s opit~ion the figm'es mentio~led above support the view 
tha t  in this case we are nol) dealing with a simple l~{[endelian segregat~ion. 
l i e  supposes that  the pigmentation of the mu~ationally changed tubers 
and of their vegetative offspring is of a "mosa ic"  charact~er, and t~hat~ 
the ovules of these plants show a corresponding character. In o~her 
words, Salaman holds that ,  irt each of these plants, the somatic as well 
as the sexual cells carry different colom' factors, and in a different per- 
eentage, which shows itself in the size of the patches. 

The author of the present paper t, hinks, however, tha t  iu f, he given 
ease we are in ~he presence no~ of a "mosaic"  bu~ of a periclinal arrange- 
meat  of ~he cells with different heredii)ary facl:ors. In mutations 2-3_, 
2, I -A  ~he sexmil cells are situated in layers not yet  ~tffected by l, lle 
mutat ion process and the sexual generation is similar go the progeny 
of ~he initial Arran Victory. The deviations observed may be suflleiently 
explained by the scantiness ot! the material. In tile mutation 3-A the 
sexual cells arc evidently deprived of the nccessary complex of colour 
factors. I t  is possible that  this mutation is uo longer of a. chimerical 
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structure, i.e. that it has originated exclusively [rom modified calls, 
devoid ol! factors [or pur]?le colom'. Tile s however, that in this 
,,lone tubers occasionally show small purple Sl?lashes "usually slightly 
ilollowed," makes one suppose that  the deeper layers are still formed by 
cells containing htctors for pm'ple colour. In any c'~se the sexu-fl cells 
alre-~dy lie in the modified layer. 

As regards mutation 1, the mutation probably embraces deeper cell 
layers than in the three preceding mttgations, though less deep than in 
mutation 3-A. Ig is possible th'~t the germ cells arise on the margin 
between type and mutant tissue, -rod g]tat some are of one kind and 
some of the other. It is lnore probable, however, eha~ here also all sexual 
cells are affected by the mutation, but that the latter is o[ a somewhat 
different character than in mutatiolt 3-A. 

It  would be very interesting to observe the influence o1~ the removal 
of the eyes on the mutations described. 

In conclusion we wish ~o mention the investigations of Bateson on 
Bouva,~'dia and Pela~'goniu,m,. Some varieties of these plants when propa- 
ga0ed by means ot! root cuttings give rise to plants with a flower eolour 
dissimilar from that of the bop cuttings. Bateson supposes that such a 
plant is a perielinal chimaera. So[netimes on such plants shoots are 
formed in a natm'al way, exhibiting the character of the inner com- 
ponent. With sexual reproduction only the characters of this inner 
component are transmitted. 

These facts suggest that a chimerical structure in plants propagated 
vegetatively is by no means a rare oeem'rence, and that  probably 
many cultivated varieties of such plants are chimaeras. 'rite author 
supposes that  the overwhelming majority of bud mutations give rise to 
chimaeras. 

I~'or potatoes this supposition may be regarded as sufficiently proved 
experimentally, since in the author's investigations all bud mutations, 
taken at random, proved to be chimaeras. It would be interesting to 
carry out similar investigations in other plants ~. Theoretically, the 
supposition as to the chimerical natta'e of bud mutations is qttite 
plausible if we admit that the original mutation process takes place 
only in one of the cells of the growing point of tim shoot. As a rule such 
a 'cell gives rise not to the whole plant, but only to the one or to the 
other layer or group of cells 2, so that  a perielinal or scotorial chimaera 

1 Chibtcndcn's recently published p~per(5) contains many fuels simila.r t,o our own 
in regard to other plants. 

a An excep/~ion may be formed by buds t~riscn on Lhc roo~. 
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is formed. If the author 's  idea is true tha t  bud variations are as a rule 
of a chimerical natm'e, care is needed when studying in them the 
results of mutation. I t  must  be borne in mind ~hat the new character 
confined to 1-2 cell layers cannot always manifest itself in a perfectly 
normal way. And our conception of the actual state of such nmtations 
will be as imperfect and as relative as would be our idca of the tomato 
if we were to study i~s characters exclusively on Winlder's graft-hybrid 
Solarium tubing!lense. 

~UMMARY. 

Bud mutations iu potatoes are on the whole of not infrequent 
oecm'renee, though their frequency varies in different varieties. In 
some varieties these mutat ions occur constantly (Bovinia, Me,rveille 
d'A,md,riclue), in others they  are less frcquen~ (Mindal,ny), in the third 
they  are very rare (Wohltmann), or appear only in single cases 
(Swilez). 

The mutations are sometimes gain- and sometimes loss-mutations. 
In other instances they may  give rise to monstrous forms. 

All investigated bud mutations are of the character of periclinal 
chimaeras, i.e. only the outer cell layers are modified. 

Some of the common potato varieties have also proved to be 
chimaeras. This makes us suppose that  at some time they have ori- 
ginated by bud mutation. 

The chimerical structm'e of the mutations investigated has been 
proved in two ways: 

(1) when the eyes were removed from the tuber of the mutant,  the 
new buds tha t  had formed in deeper layers produced plants recalling 
not the mutationally modified parents, but  also the original form from 
which the mutant  had arisen; 

(2) the characters of the mutan t  are not t ransmit ted through seed, 
and its offspring are exactly similar to the progeny of the original 
var ie ty  1. 

The results of segregation are given on p. 17, the tabulated 
results of the renmval el the eyes are represented in the subjoined 
table:  

1 The existence of chinmrical murat, ions whose thou'actors a.rc transmil, ted through 
l, he seeds is, llowex,er, pm'fccgly admissible. This will take place when tile mul,~tien lJrOCCSs 
embraces the sub.cpiderlmd l~yer from which I, hc scxmd cells develop. 
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Name.~ of invesLigaled 
wu'ictics 

I. " Kostroma. mul,anb" 
O. r ~,:Ol 'Oll(~sh l l l I l t ,  l/,ll~ '~ 

3. F, ovini~ white 
�9 I. M(u'vcillc d'Amdriquc 

(red) 
5. Mindalny, mutanl, 
(i. Wohl6nmnn, IIIlllAIIIt, 
7. Switcz, mul.a.n~ 
S. Noroton I{caul,y 
9. Tch ugmdr.a 

10. (t).mu'a.ntaiac violcbtc 
[1. Loc~tt l hu'plc 

llalves with eyes 
l l ( )~  1'(~ IIIOVC([ 

Number  of 1)hmts 
( 
N o  b 

modi. Modi- 
lic([ lied 

8 
i 

1 
,I 

,I 
2 
,l 
8 
(i 
4 
2 

Died fled tled Died 
7 '2 4 
5 3 

i 
,I 

o 1 
:i ~ ~ i 
'2 4 3 2 
3 2 

Htflvcs wiLh eyes '.l'ubers wil,h eyes 
I'OA n ov(~ d 1'(~ n l  ()v~Jd 

Numl)cr of l)bmts Numl)(u' of ])lanl, s 
5 �9 

Nol, No~ 
modi- Modi- modi- M~di- 

l)icd lied lic(I 
1 
3 

' )  3 
o 2 

2 
1 ,i 

'2 2 
1 
1 

In chimaeras the dist, urb,~nce of I~he correlations usual in iflm pot,'~to 
- - a n d  often of al)solugc correh~tions--is observed�9 Chimerical tubers 
aye, a.s -~ rule, always motgled. Both p]mnomcna ma,y be exphdlmd to a. 
eerg~in degree by the peculiar a, natomieal strudsurc of chim~eras. 

In the descriptions of bud mutations of ghe po~sato to be found in 
the literagm:e there are many  indications which re'dee us suspeeg the 
chimerica.1 na.l~ure of these sporgs. I t  is very probable thai, l)ud mut-~- 
tions of ~l~e pogato, and possibly also those of ogher pla.nts, are, its :~ 
rule, o[ a elfimeric~l character.  
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E X P L A N A T I O N  OF P L A T E  I .  

Tr,~nsform~ion of a. mu~,~ion,~lly modilied form into ,~ nornml one, induced by tile rc- 
mova.l or tile eyes frmn bile socd tuber:  

1 a. Bovbda,  whito-tubcrcd ->- 1 b. Bovinia, mot~tlcd-lmbcred. 
2 a. Mervcille d'zl,m&iq'ue, sdf-colourcd --'.- 2 b. MerT~eille d'Amdrique, molMcd. 
3 eq and a~. Mutanl, of Mi~Maluy -> 3 b. Mi'ndaln.y, nonmd.  
4 a. IVohlhnann, muttmt~ -:- 4 b. lVohltmann, normal. 
5 a. Swilcz, muta.nt ~ 5 b. Swilez, n(lrmal. 
6 a. Norolo~ Beauty ..-:- 6 b. Trium]~h. 
7 a. ]'chugttnk'a -> 7 b. L ' lns t i tu t  dc Beauvais. 
8 a .  Qaarantai'ne violclle ~ 8 b. Rose. 
9 a. Local Purple -'* 9 b. (Nol~ n~mcd.) 
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