
BIOLOGIA PLAI~ITARUM (PRAHA) 

8 (3) : 187--196, 1966 

Protein Characters and Relationship between Phaseolus 
vulgaris ssp. aborigineus BURK. and Related Taxons o f  the 

Genus Phaseolus 

JOSEF KLOZ, EVA KLOZOV~ and V~RA TURKOVJ~ 

Insti tute of Experimental Botany, Czechoslovak Academy of Sciences, Praha* 

Received April 25, 1965 

Abstract. Both quantitative and qualitative immunochcmieal methods were used for studying 
the mutual relationships of several species and the subspecies of the genus Phaseolus: Ph. vulga- 
ris L. ssp. vulgaris, Ph. vulgaris L. ssp. aborigineus BURK., Ph. coccineus L., Ph. acutifolius 
A. GRAY, Ph. lunatus L. (American endemites) and Ph. aureus L. (a typical Asian bean). Protein 
characters of cotyledons (i.e. ,,storage" proteins)of the above species were compared with the aid 
of antisera prepared against seed (cotyledon) proteins of Ph. vulgaris L. ssp. vulgaris, cv. Vel- 
truskg~ Saxa, using 

(a) the whole complex of cotyledon protein, 
(b) the albumin fraction of this complex, 
(e) the globulin fraction, 
(d) crystaline phaseolin. 
Our results are in agreement with the morphological and genetic data of'BuRKART and BRid- 

CgE~ on the close relationship between Ph. vulgaris L. ssp. vulgaris and Ph. vulgaris L. ssp. 
aborigineus (both contain a character designated as Ph. vulgaris protein 1 which is lacking in the 
others, both contain an identical phaseolin and exhibit only negligible differences in the specificity 
of proteins). The closest to these two species is Ph. coccineus (ahnost identical phaseolin, small 
differences in the albumin and globulin fractions, a greater quantitative difference in protein spe- 
cificity). Ph. acutifolius contains a somewhat different phaseolin, exhibits greater deviations in 
the albumin and globulin fractions and a greater quantitative difference in protein specificity. 
Ph. lunatus and Ph. aureus are quite different in all the above respects. These data are in good 
agreement with genetic data  (crossability). 

At present there is no doubt  that  the most important cultivated species of 
the genus Phaseolus originated in the present Central American countries and 
in Southern and South-East  Asia (IvA~ov 1937, 1961). Among the more 
important American species one should mention above all Phaseolus vulgaris L., 
Ph. coccineus L., Ph. acuti/olius A. G ~ Y ,  Ph. lunatus L., whereas the more 
important Asian species comprise Ph. aureus L. With the possible exception 
of Ph. acuti/olius, these species have been cultivated for several thousands of 
years. 

PreE~ (1926) classifies Ph. vulgaris in the section Euphaseolus PIP., while 
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Ph. coccineus, Ph. lunatus and Ph. acuti/olius to Leptospron PIP. At tha t  time 
he still did not know Ph. aborigineus. 

The American species lPh. coccineus, Ph. acuti/olius, Ph. lunatus still have 
wild-grewing counterparts in the overgrown higher levels of Central America 
(PIrE~ 1926, IVA~OV 1937, 1961). The wild original species ofPh. vulgari8 was 
not known, similarly as in the case of the maize Zea mays L. PIPE~ (1926) 
considered Ph. macrolepis PIP. from Guatemala as very close to the species 
Ph. vulgaris but did not claim tha t  it was the original species for Ph. vulgaris. 
Only in 1941 and 1943 some reports appeared on the wild forms ofPh. vulgaris 
in northern Argentine and these findings were described by the Argentinian 
botanist Art. BURKART in 1952 as Ph. aborigineus, nov. spee. vel subspecies 
BURKAI~T (BunKAICT 1952). In further work carried out in cooperation with 
another independent discoverer of the new plant (BuicKART, BICffCtIER 1953) 
some habitual and genetic evidence was supplied for the view tha t  Ph. abori- 
gineus and Ph. vulgaris are subspecies of a single species (crossability with Ph. 
vulgaris). I t  appeared that  Ph. aborigineus is the long-sought ancestor of Ph. 
vulgaris. Ph. aborigineus and Ph. vulgaris were described by BUICKAICT and 
BRffCttEIC (1953) as Ph. vulgaris L. sensu amplissimo, subsp, aborigineus BUICK. 
and subsp, cultigenus BuicK.*) 

Facts on the crossability between Ph. aborigineus and Ph. vulgaris were 
confirmed by RUDORF (1958) and we also obtained normal fertile hybrids 
between Ph. vulgaris L. ssp. vulgaris and Ph. vulgaris L. ssp. aborigineus BUICK. 

Ph. vulgaris L. ssp. aborigineus grows in the primeval forests and stands of 
the eastern slopes of the Andes and was found in a number of localities be- 
ginning with northern Argentine up to Honduras in Central America. I t  grows 
in rich moist soil, and as a vine may be as much as 3 m high. Seeds are relatively 
small (about 8 • 6 mm from our experience), of various dark shades, ranging 
to black. Ripe pods crack when dry, their halves roll up rapidly and spread 
the seeds around. I t  is a late, relatively short-day plant, relatively cold-resistant 
when mature. According to BURKAICT and BR~2CH~R it is a clearly wild-grow- 
ing plant and local inhabitants occasionally gather its seeds for food. Thus, 
the properties of wild-growing Ph. vulgaris ssp. aborigineus are still attractive 
and show how the plant became cultivated in the past. 

In the present work we concentrated our attention on the investigation of 
protein characters of Ph. vulgaris, ssp. aborigineus in relation to Ph. vulgaris 
ssp. vulgaris, Ph. coccineus, Ph. acuti/oliu8, Ph. lunatus and Ph. aureus. Immuno- 
chemical methods were used to express qualitatively as well as quanti tat ively 
the degree of compatibility between the seed proteins of the species mentioned. 

Materials and Methods 

Starting plant material 
(a) Ph. vulgaris L. ssp. vulgaris, cv. Veltrusks Saxa, (b) Ph. vulgaris L. ssp. 
aborigineus BUNK. (black seeds, All-Union Insti tute for Plant Production, 
U.S.S.R.), (c) Ph. vulgaris L. ssp. aborigineus BUNK. (dark-brown to black 

* Accord ing  to t he  new  rules  of  n o m e n c l a t u r e  (DosTXL 1958), t he  subspec ies  shou ld  be  de- 
s igna ted  as  follows: Ph. vulqaris L., ssp. aborigineus BUI~K. a n d  ssp. vulgaris. This  n o m e n c l a t u r e  
is u sed  here  t h r o u g h o u t .  
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seeds with light-brown streaks, School of Agriculture, Cambridge), (d) Ph. 
vulgaris L. ssp. aborigineus BUNK. (grey-brown seeds with dark streaks, Insti- 
rut ftir Kulturpflanzenforschung, Gatersleben), (e) Ph. coccineus L. (flore rubro, 
semine nigro), (f) Ph. acuti/olius A. GRAY (No. 9, brown seeds, Service de la 
recherche agronomique et de l 'expdrimentation agricole, Rabat, Maroc), 
(g) Ph. lunatus L. (dark-red seeds, Inst i tut  ftir Kulturpflanzenforschung, Ga- 
tersleben, G.D.R.), (h)Ph.  aureus L. (Academia Sinica, Peking, China). 

Seeds of all these plants were reproduced here. 

Immunochemical methods 
Of immunochemical methods we used the objective determination of the 
intensity of the overlaying precipitation reaction (quantitative overlaying 
precipitation, KLOZ 1960, 1961) and immunoelectrophoresis (GRABAR, WIL- 
LIAMS 1953) in SKVA~IL'S micromodiflcation (1961) with some smaller 
adaptations. 

Antisera. For testing proteins by the above methods we used antisera 
prepared by immu~fizing rabbits with proteins of the seeds (cotyledons) of Ph. 
vulgaris L. ssp. vuljaris cv. Veltrusks Saxa: 

(I) Antiserum against the whole complex of proteins extractable from ground 
seeds (cotyledons) with physiological saline: 

(II) antiserum against the albumin fraction isolated from cotyledons; the 
albumin fraction was prepared in the cold by eight-day dialysis of the extract 
from ground cotyledons against distilled and deionized water and by centrifuging 
the precipitated proteins; the supernatant was freeze-dried and used for 
immunization; 

(III) antiserum against the globulin fraction isolated from cotyledons; this 
fraction was obtained from the whole extract during the separation of albumin 
by dialysis (see above); the globulin precipitate was centrifuged, the super- 
natant  decanted and the sediment washed twice with deionized water; 

(IV) antiserum against crystalline phaseolin isolated from the seeds of Ph. 
vulgaris L. ssp. vulgaris according to ~BOURDILLON (1949). 

Rabbits were immu~ized intravenously with 3--7 mg doses of the antigen 
every other day for 4 to 9 weeks, with occasional interruption and test of titre. 

The antisera were obtained by a conventional method and kept frozen-dried 
(e.g. t h e  a,atiphaseolin serum from several rabbits is thus stored unchanged 
for 6 years). The lyophilizates were used as required for making solutions of 
antisera by simple dissolution in distilled water. 

Preparation of proteins (antigens). Seeds of the above-named species of 
beaus without testa were finely ground and defatted with cold toluene (twice 
10 rain.) and petroleum ether (once, 5 rain.) in a cold bath (below 0 ~ C) and 
centrifuged. After the last centrifugation the ground material was rapidly 
dried in air. The fat-flee preparations of seeds of all the bean species were 
also stored dry and frozen. The defatting procedure may in some cases remove 
the persistent turbidity and reduce the non-specific influence on specific 
precipitation reactions. But for routine work with proteins of Phaseolus seeds 
no preliminary defatting is required, in particular not for immunoelectroicho- 
resis. 

Quantitative overlaying precipitation. The fat-free flour was extracted with 
physiological saline overnight and centrifuged in the cold at 35,000 g for about 
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30 min. until the supernatant was perfectly clear. After precipitation" with 
trichloroacetic acid the protein content of the supernatants was determined by  
the biuret reaction in the more sensitive modification according to LEVIN and 
BRAVER (1951) on a spectrophotometer. The solution was diluted with phy- 
siological saline to 2 mg protein/ml and after a second estimation (control and 
reduction of methodical error) diluted accurately to 1 mg protein/ml. This 
concentration produces sufficiently high specific reactions with antisera and 
no more non-specific reactions due to phytohaemagglutinins (present in plant 
seeds, in particular of the Viciaceae). 

These accurately diluted extracts from seeds of eight bean samples and gra- 
dually all four prepared antisera were subjected to the quantitative overlaying 
precipitation reaction. In using this method the antiserum is overlaid with 
the antigen in a suitable cuvette and the specific reaction taking place at the 
boundary between antigen and antibody is assayed objectively with the aid 
of LIBBr's "photronreflectometer". Since exactly equal amounts of protein 
are used both in the homologous reactions, the possibly lower values of hetero- 
logous reactions are at the expense of qualitative differences between the pro- 
teins tested (or rather between their immunochemically active determinant 
groups). The advantage of this arrangement lies in the fact that,  unlike in 
common precipitation, no complete precipitation curve must be constructed 
and the zone of optimal proportions sought so that  material is not wasted, 
time saved and reproducibility guaranteed. In contrast with the previous 
papers (KLOz 1960, 1961), round annular cuvettes 10 mm in diameter and 
2 mm high are used so that  the need for reactants was reduced to a minimum 
(0.05 ml antiserum is overlaid with 0-2 ml antigen in each reaction). 

4OO 

5O 

ab cd e/ gh 
Fig. l.  Results  of aetermining the  intensi ty of serological reactions between antisera against  

cotyledon proteins of Phaseolus vulgaris L. ssp. vulgaris and cotyledon proteins of: 
a Ph. vulgar.is L. ssp. vulgaris (homologous reaction ~ 100%), b Ph. vulgaris L. ssp. 
aborigineue BuRx. ( ~  99~o), c Ph. vulgaris L. ssp. aborigineus BUICK. ( ~  98%), d Ph. 
vulgaris L. ssp. aborlgineus BURK. (97~o), e Ph. coccineus L. (81%), f Ph. acutifolius 
A. GRAY ( =  56%), g Ph. lunatus L. ( =  33%), h Ph. aureus L. ( ~  27%). Designation 
corresponds to the text.  
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Determination with the aid of quantitative overlaying precipitation was 
carried out in two parallel samples and, moreover, was always repeated with 
freshly prepared solutions of proteins and antisera. The relationship between 
protein characters was determined with four different antisera, each directed 
against a different protein fraction of the same material (species specificity or 
taxonic breadth of the individual fractions of proteins will not be dealt with 
here, in order not to unduly complicate matters). By taking an average of all 
these determinations we could reduce the methodical error to a minimum. 
The results are shown in Fig. 1. 

Immunoelectrophoresis. In addition to the above-mentioned objective 
expression of the intensity of immunochemieal reactions, a qualitative analysis 
of protein characters was carried out with antisera against the albumin and 
globulin fractions of cotyledons of Ph. vulgaris (their antiserum characteristics 
are shown above sub I I  and III)  using immunoelectrophoresis. Seven to eight ~o 
solutions of proteins obtained by  extracting the fat-free flour of the various 
seeds were placed into the start  pits. Agarose was used as immunoelectro- 
phoretic carrier (HJERT]~I~ 1961, GItETIE, I~[OTET-GRIGORAS 1962). Electro- 
phoresis took place under s tandard conditions for 55 min. at 15 mA/one 
5 •  em plate and 4V/cm in a veronal-citrate buffer of pI-I 8-6, at ~ 0.05. 
After separation antisera were placed in the longitudinal grooves; they then 
diffused in the moist chamber at room temperature for about  18 hours. At the 
end of diffusion the plates were washed, dried and stained in the usual way. 
The results are shown in Figs. 2a- -h  and 3a--h.  

Results and Discussion 

The results are shown in Figs. 1--3. They hardly require a commentary. 
I t  should be emphasized that  there is certainly less subjective element 

involved here than in evaluating the morphological features. The degree of 
objectivity in this case is not determined simply by excluding the subjective 
evaluation of the significance of individual characters. On the other hand, it 
depends also on the selection of protein characters which possess different 
degrees of specificity, i.e. inequal taxonic breadth. In this case we do not 
examine all the protein characters defining a given organism but  only their 
small part  which is technically most convenient (in this case the storage 
proteins of the cotyledons). The degree of objectivity is part ly determined by  
the interaction with the animal which can produce antibodies against the 
various proteins involved with different intensities, depending on its indivi- 
duality. For this reason it was necessary to immunize always a greater number 
of animals and to select the highest-quality antisera. Therefore, antisera against 
individual fractions were used. Every  method lacks perfection but  the more 
methods used in investigation the greater the probability of finding the right 
answer. 

It is known that boundaries between taxons and species are often only 
relative. In some cases there exist transitions between taxons which persist 
throughout the phy]ogenetic development. 

In spite of these objections it may  be noted that  immunoehemical differences 
between seed proteins of Ph. vulgaris ssp. vulgaris and Ph. vulgaris ssp. abori- 
gineus are only minute (see Figs. 1--3) and that  they lie probably within 



192 J. KLOZ, E. KLOZOV.4, V. TURKOV)~ 

a single species. This is best evidenced by  the results showing the degree of 
compatibility between protein characters (Fig. 1). The protein character of 
the albumin fraction which occurs in Ph. vulgaris ssp. vulgaris and which may 
be designated as Ph. vulgaris protein 1 is present with the same physico- 
chemical and immunochemical characteristics, thus practically identical also 
in Ph. vulgaris ssp. aborigineus. I t  is lacking in the other species examined 
here (see Fig. 2). 

The analysis of the globulin fraction yields a different picture. Phaseolin is 
the most pronounced protein character here (OsBoRNE 1894, BOURDILLON 
1949, Fig. 3), and is present in both subspecies of Ph. wdgaris and in Ph. 
coccineus in practically the same form (see also KLoz 1962). This indicates 
again that  both the subspecies are very closely related and it follows, more- 
over, that  Ph. coccineus is not very distant. Phaseolin of Ph. acuti/olius is not 
identical with the preceding ones but  is similar. This fact will be taken up 
elsewhere. Phaseolin-resembling proteins are practically absent in Ph. lunatus 
and Ph. aureus. 

The relatively close relationship between Ph. coccineus and Ph. vulgaris ssp. 
vulgaris and Ph. vulgaris ssp. aborigineus follows not only from Fig. 3 (globulin 
fraction) but  also from Fig. 1. The close relationship is supported by  other 
facts, such as fairly good crossability (e.g. LAigPRECHT 1941, 1948), graft affi- 
nity (KLOZ, TuRKOVz[ 1963) and some morphological-ecological data (IvA~ov 
1937, p. 60). 

On the basis of the above evidence it is our view that  Piper's classification 
of Ph. vuIgaris and Ph. coccineus (1926) into two sections (Euphaseolus and 
Leptospron) requires revision. The same, with even more urgency, holds for 
Taubert 's  classification (in ENGLER, PRANTL 1891, see also IvA~ov 1928) who 
places Ph. vulgaris and Ph. lunatus into Euphaseolus and Ph. multi/lotus 
( =  Ph. coccineus) and Ph. acuti/olius into Drepanospron ( =  Leptospron PIP.), 
while the Asian species belong to Strophostyles ( =  Ceratotropis Pie.). 

Ph. lunatus and Ph. aureus cannot be differentiated by antisera against 
seed proteins of _Ph. vulgaris as would correspond to differences between their 
genomes and "protenomes" (cf. KLOZ 1962, KLOZ, TURKOV~- 1963, KLoz, KLO- 
zovs Tul~KOV~,, in press). 

Our experimental arrangement offers at least a partial solution of the rela- 
tionships of Ph. acuti/olius. This species resembles in its protein characters 
more Ph. vulgaris ssp. vulgaris and Ph. vulgaris ssp. aborigineus as well as 
Ph. coccineus than it does Ph. lunatus (cf. Figs. 1--3). 

Whereas Ph. coccineus belongs thus clearly to the closest relatives of Ph. 
vulgaris ssp. vulgaris and _Ph. vulgaris ssp. aborigineus, Ph. acuti/olius stands 
somewhat apart and Ph. lunatus is still more distant. 

Beside the quantitative evaluation (see Fig. 1) expressing the quanti- 
tat ive relationship in protein specificity, another semi-quantitative criterion 
may be offered, viz. the number of protein characters in immunoelectrophero- 
grams in Figs. 2 and 3, even if the counting of less pronounced characters 
cannot always be precise and merely expresses the fact whether they are 
"present or absent" but  not whether "present but  only more or less similar". 

BURKAlCT and B~i)c~E~ (1953) assumed the close relationship between Ph. 
vulgaris ssp. vulgaris and Ph. vulgaris ssp. aborigineus not only on the basis of 
habit  features but  also of their mutual  crossability. I t  is known that  cross- 
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Table 1. 

Ph. vulgaris ssp. wdgaris 
Ph. vulgaris ssp. aborigineu,v 
Ph. coccineus 
Ph. acutifolius 
Ph. lunatus 
Ph. aureus 

Number  of protein characters detected 
by immunoelcctrophoresis 

using 
albumin ant iserum 

about  

13 
13 
12 
6 
7 
6 

globulin ant i serum 
about  

total 

21 
21 
18 
12 
12 
10 

ability can be considered to a certain extent  as one of the criteria (even if with 
certain limitations) for defining species boundaries (ScHIEMANN 1932, DAVIS, 
HEYWOOD 1963). Thus, according to phylogenic relationship (which should 
be fixed in taxonomy) mutual  crossability could be part ly assessed and vice 
versa. There is a number of exceptions known where non-crossability is due 
to other factors than lack of relation between genotypes. 

I f  the group of American beans is considered from this aspect, the following 
table can be compiled from our and other authors' experiences. 

All the crosses carried out were brought to at least the F 2 generation, even 
if the fertility of hybrids of Ph. coccineus, Ph. acuti/olius and Ph. lunatus is 
definitely reduced. Data  are found in the literature on crosses between Ph. 
vulgari8 and Ph. mungo (an Asian species nearest Ph. aureus (STRAND 1942), bu t  
this observation should be investigated in greater detail since the species are 
rather wide apart. 

Thus, it is believed that  in this case even the degree of crossability confirms 
our results on the mutual  relationship between the species examined here. 

Conclusions 

(1) According to quantitative and qualitative analysis of protein characters, 
Ph. aborigineus BURK. is practically identical with Ph. vulgaris. This supports 

Table 2. 

Parents 

Ph. vulgaris ssp. wdgaris 
• Ph. vulgaris ssp. 

aborigineus 

• Ph. coccineus 

• Ph. acutifolius 

• Ph. lunatus 

Crossabilit, y 

Very good 

Good, reciprocally poor 

Poor (embryos cult ivated 
later in vitro) 

Poor (using heterozygous 
plants  as parents) 

Authors  

BUI%KART and BRiJCHER 
]953, RUDORF 1958 
MENDEL 1866, e t a l .  

HONMA 1956 

HONMA, I-IEECKT 1959 
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the latest view of BUttKART and :BRfJCI{ER that  Ph. aborigineus is a subspecies 
of  Ph. vulgaris (hence, according to modern nomenclature, Ph. vulgaris L. 
ssp. aborigineus BURK. and Ph. vulgaris L. ssp. vulgaris) and that  it is probably 
the long-sought ancestor of cultivated Ph. vulgaris L. ssp. vulgaris. 

(2) Seeds of both subspecies of Ph. vulgaris are characterized by  a protein 
character at  the anode side ("Ph. vulgaris protein 1") which is lacking in all 
the other species. 

(3) A pronounced protein character of the globulin fraction, phaseolin, is 
characteristic for both subspecies of Ph. vulgaris, Ph. coccineus and Ph. acuti- 
/olius, whereas it is lacking in Ph. lunatus and Ph. aureus. 

(4) Thus, Ph. coccineus is closest to Ph. vulgaris sensu late as far as protein 
characters are concerned. Ph. acuti/olius is somewhat farther apart  and Ph. 
lunatus and Ph. aureus are rather distant. 

(5) The number of protein characters on immunoelectropherograms and 
their  similarity corresponds to crossability experience between Ph. vulgaris 
and other bean species investigated here. 
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J .  KLOZ, E.  tO~ozovh, V. TURKOVA, I~s tav  cxper imentAln i  b o t a n i k y  ~eskos lovensk6  aka -  
demie  v~d, P rah~ :  Bflkovinn~ znaky a pHbuzenskd vztahy Phaseolus v u l g a r i s  L, ssp. a b o r i g l n e u r  
BURK. a j e m u  blizk~ch taxonh rodu Phaseolus.  - -  Biol. P l an t .  8 : 187- -196 ,  1966. 

I m u n o c h e m i c k ~ m i  m e t o d a m i  j ak  k v a n t i t a t i v n i m i ,  t a k  k v a l i t a t i v n l m i  j sme  s ledoval i  vzA- 
jerrm~ v z t a h y  t~chto  druhf i  a subspeci i  rodu  Phaseolus: Ph.  vulgaris L. ssp.  vulgaris,  Ph .  vulgaria 
L. ssp. aborigineus B~XCK., Ph.  coccineus L., Ph.  acutifolius A. G~AY, Ph.  lunatus  L. (ameriSti  
endemi t i )  a Ph.  aureus L. ( typ ick~ asijsk2~ fazol). Srovng~vali jsrne b i lkovinn4  z n a k y  d~loli ( t edy  
, ,zAsobni" b i lkoviny)  uveden~rch d r u h d  pomoci  an t i ser ,  p~ ip raven~ch  pro t i  b i l kov in~m s e m e n  
(d~loh) Ph.  vulgaris L. ssp. vulgaris,  cv. Veltruskgt S axa  a sice prot i :  a) ee l~mu k o m p l e x u  d~loit- 
nlch bi lkovin,  b) a l bumi nov6  frakei  t oho to  k o m p l e x u ,  c) g lobul inov6 frakci ,  d) k r y s t a l i c k 6 m u  
fazeolinu.  Na~e v:~sledky souhlas i  s morfologicks~mi a genetick~a~ai fldaji  BUI~KARTA a 13ROC~E[E~A 
o t~sn4m v z t a h u  Ph.  vulgaris L. ssp. vulgaris a Ph.  vulgaris L. ssp. aborigineus (u obou  je p H t o m e n  
znak  oznaSen2~ n ~ m i  , ,Ph. vulgaris pro te in  1", chyb~jic i  u os t a tn i ch ,  m a j i  shodn~r fazeol ln ,  
k v a n t i t a t i v n ~  vyjAd~en6 rozdi ly  ve  specifit~ bf lkovin  j sou  nepa t rn~) .  Ti~mto s toj l  nejbli~e Ph .  
coccineus L. (fazeolin t 4 m ~  shodn:~, rozdi ly  v a l b u m i n o v 8  a g lobul inov6 frakci ,  v~t~i k v a n t i -  
t a t i vn~  vyjs rozdil  ve  specifit~ bflkovin).  Ph.  acutifollus vo s rovns  s p~edchozimi  ji~ 
n e m s  zcela s h o d n ~  fazeolin,  m ~  v~t~i o d c h y l k y  v a lbuminov6  a g lobul inov4 frakei,  velk~r 
k v a n t i t a t i v n ~  vyjAd~en2~ rozdll ve  specificit~ b i lkovin .  Ph.  lunatus  a Ph .  aureu~ j sou  ve lmi  odli~- 
n6 ve  v~ech t~chto  ukaza te l i ch .  Tyro  n ~ e  fidaje j sou  v dob r6m sou l adu  i s f a k t y  genet ick:~mi 
(kH~itelnosti).  

H.  H z o a ,  E.  KZOa0BA, B. T)'PI4OBA, HIICTnTyT Di~enepl~MenTa~ii, rlofl 6oTarlni~rI q C A H  
Ylpara:  B e a u o m , m  npnaimn~x II p o ; t c T n e m m m c n n a n P h a s e o l u s v u l g a r i s L ,  ssp.  aborigineus 
BURK.  H 6anaI~HX eMy BH~OB podia P h a s e o l u s .  - -  Biol .  P l a n L  8 : i 8 7 - - 1 9 6 ,  1966. 

M~I ~3yHa~g  I~oJInqecTBengr~IMg 14 KaqecTnenttbiMn ]~MMyHOXHMHqecIcHMff MeTO~aMII 
B3aIIMOOTH0]HeHHZl c~c~y~om~x ~HnOB n no;~BnnoB podia Phaseo lus :  P h .  vu lgar i s  L. ssp .  
vulgar is ,  P h .  vu lgar i s  L. ssp .  aborig ineus  B v ~ x . ,  P h .  coccineus L . ,  P h .  acu t i /o l iu s  A. G r a y ,  
P h .  l u n a t u s  L. (aMepnHancKnc  3n~IeMUWbI) H P h .  aureus  L. (wnn~gHaf[ aagawci~ag d~acon~). 
Mr~ c p a B ~ B a ~  5emr npn3Ham~ ceMa;Io,lefi (c~e,~oBaTe~bno , , a a n a e H ~ e "  6e~KH) u p m  
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Be~eHHL~X BI]~(OB llp~I llOMOmi~ aHTgCI, IBOpOTOK np~IrOTOB:Ienm, tX npOTnB 6e~ir ceunH 
(ceMn~o~efi) Ph. vulgaris L. ssp. vulgaris cv. BeaTpycKa caKea, a ~Meuno IlpOT~IB: 

a) ~e.~ioro ~OMnnei~ca ceMPl~O.qbFfblX ~O;'II(OB, 
6) a:Ib6y,~.~HnbBofi r ~Toro l~o~maeKca, 
B) rzro6y:IrmOBOfi ~pam~mi, 
r) I~pHcTa~:rHqeCKOMy 0a3eommy.  
Ham~ pe3y~waTL~ Haxo~TC~ B COOTBOTCTBHII C Mop~oJIori4,tec~HMn ~ reHew~qecHHM~ 

~aunMMiI BypKapwa l~ Bpmxepa o TecHoM OWHOIlleIlIItI Ph. culgaris L. ssp. vulgaris I4 Ph.  
vulgaris L. ssp. aborigineus Burk. (y O6OHX npHcyWCWByew npnsHa~, oSoaHaqaeMHfi ((Ph. 
vulgaris npoTeI~H_ 1)), OTCyTCTB_ ymm~fi y ;~pyr~x; y HIlX CXO~HBI~ ('pa3eo~I~g, I<OJItlqeCTBeHHo 
B~pameHHsie p a 3 a ~ q ~  B c n e t ~ q U O C T n  6eaRoB ne6oa~mne). H HIIM 63Hme Bcero CTOttT 
Ph.  coccineus ( O a 3 e o a ~  nO~T~ CXO~IH~fi, pasanqHn B aa~6yM~OBO~ ~ rao6ymmoBofi  
(~pai~i~!2i~ix,_ O~HaKO KOJII4~tOCTBOHHO BbIpa~I~egHOe pa33Igq~Ie B clleIIIIq~IIgHOCTII 6eJIKOB 
66abmee). Ph.acutofolius no cpa~neH~m c n p e ~ y m n M ~  yme ~e o6aa~laeT CTO3S CXO~I- 
H ~  ~a3eom~noM, ~ e e ~  663~m~e y ~ a o ~ e n ~  B aa~6yM~OUOfi ~ rao6y,~nHOBOfi q S p a ~ x ,  
6on~moe ~oa~qecTnen~o n~pame~noe p a s m ~ e  u cne~nqHOCW~ 6e~OB. Ph. lunatus 
Ph.  aureus BO Bcex 3TlaX no~a3aTea~x oHeH~, OT~nqaIOTCg. 3TII Ham~ ~IaHHMe Haxo~iTCa 

xopomeM s H C re~eT~HecRHM[[ ~attHhIMtI (c~penlnuaeMocTb). 


