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D~dii~nost n~kter~ch eharakterist lk llst6 u Salvia n6mecii HB'f. 

Mezidruhov~ hybrid Salvia n~mecii (S .  nutans • S.  ~uri$i~ii), popsan~ autorem 
ji~ d~ive, je pln~ plodn~,. Proto byly na 238 rostlin~ch F 2 gencrace sledovAny 
tyto znaky: typ  svazk5 cSvnieh v ~apiku, pom~r d~lky ~aplku k d61ce 5epele, 
ddlkow index  5epele listov~ a 51enitost 5epele, vyj~d~enA pomSrem ideAln~ 
obrysov6 plochy listu k jeho skute6n~ plo~e. Vhccky tyto charakteris t iky srovnAny 
se situacl u rodiSovsk~ch drubfi i F 1 hybrids.  Bylo zjiht~no: 

1. Typ I I  svazk5 cSvnlch je jednodu~e a 5pln~ dominantni  had typem I I I  
(ht~pn~ pomSr 172 : 66, Z(~) = 0.94, P - -  0-35). 

2. V~cchny vnSj~i morfologick~ znaky jsou zalo~eny polygenn~. ~tSpeni v" F 2 
je velmi ~irok5 a extr~mni typy p~esahuji hodnoty u rodiSovsk~Tch drlfilS. 

3. Typ svazk4 cSvnich se dSdi nez's na  vn5jhich morfologick~ch znac{ch. 
PrSkazn5 korelace zde nebyly zji~tSny. 

4. Vn~jfil morfologick5 znaky mezi sebou jsou vw prhkazn~ korelovhny. 
Zvl~d~t~ je kladn/~ korelace mezi dSlkou ~apiku a 5lenitosti 5epele (r = 0.31} a zs 
porn~ korelace mezi 61enitosti 5epele a dSlkohi~kov~m pomSrem (r := - -0 '42) .  
Lze z toho vyvodit ,  ~e men~i 5~st p~islu~n~ch polygennich syst~mfi je ve vazb~, 
tj. lokalisovAna v t o m t ~  chromosomu. V~t~ina jich so vhak d~di vzhjemn~ nezhvisle. 

Summary 

As the species hybr id  Salvia n~mecii ( ~  S. nutans • S. juri~idii) is highly fertile, genetic 
analysis of the segregating F 2 generation has been carried out. In  238 plants of F 2 the following 
leaf characters were investigated: type of the va,seular bundle course in the petiole, the rat io 
of the petiole to leaf blade length, the ratio of the length of the leaf blade to the breadth,  and 
the segmentat ion of the leaves, i.e. ratio between an ideal contour surface and the actual surface 
of the leaf blade. All these characteristics were compared with those of the original parental  
species as well as of the F~ generation. I t  was found tha t :  
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1. Type I I  of vascular bundle course has 
simple dominance over type I I I  (segregating 
ratio172 : 66, X~I) = 0'94, P ~ 0"35). 

2. All morphological characteristics of the 
leaves behave as though governed by  poly- 
genic systems. The segregation in F 2 is always 
very wide and the extreme segregants exceed 
the values present in both parental species. 

3. The type of vascular bundle course in 
the petiole is inherited independently of the 
morphological signs of the leaves. There is 
practically no correlation between vascular 
bundle type and any of the morphological 
r~tio indices. 

4. Between the morphological characters, 
on the other hand, there are significant 
correlations, especially between the length 
of the petiole and segmentation of the leaf 
(r = 0"31), and between the segmentation 
and the length-breadth ratio (r ~ - - 0 - 4 2 ) .  
Therefore, some of the polygenes concerned 
may be linked together, i.e. localized in the 
same chromosome, but most of them are 
transferred independently. 

:Fig. 1. Leaves of S. nuta~a (left), S. n~mecii (right 
above) and S.  jurigi6ii  (right below). Reduced 

1 : 3 .  

Introduction 

Salvia n~mecii is an interspecifie 
hybrid from the section Plethios- 
phace between the Pontic species 
S. nutans L. and the Macedonian 
endemic species S. ]urigidii Ko~. 
This hybrid is remarkable for the 
fact that it has been repeatedly ob- 
tained several times since 1931, 
when it first appeared. In all instan- 
ces, though parental plants of dif- 
ferent origin were used, the hybrids 

were quite identical. The results of reciprocal crosses have also been quite 
the same. S. n~mecii has already been thoroughly described (HRvB~, 1933, 
1935); its cytological investigation has also been published (HRuB~, 1948). 
Owing to nearly normal meiosis, it is relatively highly fertile, thus offering 
the possibility of further genetic analysis of different characters. It appears 
to be intermediate between the parental species, which is a characteristic 
of interspecific hybrids tin general. 

In the present paper attention will be paid to leaf characters, namely to 
some morphological and anatomical signs and to their mutual relations. As 
shown in fig. 1, the leaves of S. n~mecii look intermediate in general, as well 
as in total size, in length of the petiole and especially in their segmentation. 
The general appearance of the leaves cannot, however, be estimated as a single 
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character, but  the inheritance of indi- 
vidual component characters should be 
followed separately. An extremely wide 
segregation in the F 2 generation, which 
in extreme "cases exceeds the parental 
forms, does not point to a simple heredit- 
ary basis, but  indicates a more complic- 
ated one of a polygenie type. 

Besides external morphological signs, 
the course of the vascular bundles in the 
leaf petiole is very typical for different 
species of the genus Salvia. On a cross- 
section the petiole is usually semicircular, 
with two lateral edges and a variably 
shallow ridge between them on the upper 
side. Big strips of collenchyma always 
run in the edges, followed by chlorenchyma 
underneath. The body of the petiole is 
filled with parenchymatic tissue in which 
the vascular bundles are situated, in  all 
species belonging to all sections,one vas- 
cular bundle runs immediately at the 
side of each lateral eollenchyma strip. 
Between these bundles and the mare 
conducting system in the centre of the 
petiole there may lie one or two small 
bundles. This depends on the massiveness 
of the petiole. In all the structures just 
mentioned there are no substantial or 
characteristic differences between species 
from different subgenera and sections. 
Very characteristic are, on the other 
hand, the vascular bundles in the centre 
of the petiole, and their arrangement. 
One or more vascular bundles may run 
along here. They are oriented by their 
bast parts to the lower side of the petiole 
and by the woody part  towards the 
upper ridge. According to the number and 
arrangement of these vascular bundles, 

Fig. 2. Types of vascular bundle course 
in the petiole: type I I  a t  left, type I I I  

a t  right.  

Fig. 3. Schematic drawing showing the  
methods of gett ing ratio indices of the 

morphological signs of the leaves. 

four general types with several subtypes may be distinguished. These types 
are characteristic for subgenera, sections and even species of the genus Salvia, 
as already stated earlier (HRUB~, 1955). 

In  the section Plethiosphace the basic types I I  and I I I  occur (see fig. 2). 
The parental species of our hybrid differ in the type of their petiolar vascular 
bundle course. In S. nutans there is type III ,  whereas S. juris~c~i is character- 
ized by type II. In  the hybrid S. n@mecii, type I I  was always found, thus 
showing a preponderance over type I I I .  In  the present paper the question 
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will be dealt with of whether this is due to a simple dominance or to a more 
complicated inheritance of this anatomical character. Further  mutual rela- 
tions between this sign and single external morphological characters of the 
leaves will be investigated, as well as correlations between these morpho- 
logical signs themselves. 

Material and Methods 

The  to ta l  n u m b e r  o f  i nves t iga t ed  p l an t s  o f  the  F 2 genera t ion  was  n = 238. At  leas t  on(~ 
charac te r i s t i c  leaf  was  t a k e n  f rom each  p lan t .  A cross-sect ion t h r o u g h  the  petiole was  m a d e  
in t he  f resh  s t a t e ,  th i s  sec t ion be ing  precisely in t he  middle  of  the  petiole. The  t y p e  o f  v a s c u l a r  
brindle course  was  d e t e r m i n e d  on  th i s  sect ion.  Af t e rwa rds  each  leaf  was  p u t  into a p a r c h m e n t  
enve lope  o f  appropr i a t e  size, on wh ich  t he  t y p e  was  no t ed  a n d  the  n u m b e r  o f  t he  respec t ive  
p lant .  Af te r  p ress ing  and  dry ing ,  the  con tou r s  of  the  leaves  were careful ly  d rawn .  I n  e ach  l ea f  
th ree  cha rac te r i s t i c s  were e v a l u a t e d  sepa ra t e ly :  1. The  l eng th  of  the  petiole,  2. the  shape  o f  
t he  genera l  con tour ,  3. t he  ~ g m e n t a t i o n  of  the  leaf  blade.  

As leaves  of  ind iv idua l  p l an t s  differ cons iderab ly  in size, it  is neces sa ry  to compa re  re la t ive  
va lues  of  t he  ra t io  indices.  These  indie:~s were ca lcu la ted  in the  following m a n n e r  (see fig. 3). 
The  l eng th  o f  t he  petiole is charac te r ized  b y  the  rat io  o f  t he  l eng th  of  the  leaf  b lade (A) to t h e  

A 
l eng th  o f  the  p e t i o l e  (B), t h u s  i 1 = ~ . Since the  pet ioles  were ha lved  for d e t e r m i n i n g  t he  

ana tomica l  s t r uc tu r e ,  t he  l eng th  of  petiole m e a s u r e d  on the  ac tua l  d r awing  shou ld  be mu l t i p l i ed  
by  two. T h e  con tou r  shape  of  t he  leaf  was  expressed  by  the  l e n g t h / b r e a d t h  ra t io  of  the  ideal 

A 
leaf  blade,  i z = ~ - .  

Most  d i f f icul t  to express  exac t ly  i s ~ h e  degree of  s e g m e n t a t i o n  of  the  leaf. Comparab l e  va lue s  
m a y  be offered aga in  by  a ra t io  index  of  the  ideal surfeme of  a comple te ,  ent i re  leaf  o f  the  g iven  
size a n d  shape  to the  ac tua l  sur face  of  thLu leaf. Therefore ,  in each  d rawing  of  t he  leaf  i ts  ideal 
ent i re  con tou r  was also drawn.  Then ,  by  m e a n s  of  a 121animeter, t he  a rea  l imi ted  by  th is  l ine 
was  m e a s u r e d  a n d  th i s  va lue  d iv ided  by  the  a rea  of  t he  ac tua l  leaf  (which is b lack  on fig. 3). 

W hi t e  a rea  
The  respec t ive  index  is therefore  ob t a i ned  i 3 Black area  " (The whi te  a rea  inc ludes  t he  

b lack  one,  of  course.)  W h e n  severa l  leaves  were m e a s u r e d  f rom the  s ame  p l a n t , ' t h e  m e a n  vMuo 
of  ind iv idua l  indices  was calcula ted.  E a c h  o f  the  238 p l an t s  was  therefore  cha rac te r i zed  by  
th ree  indices a n d  the  t ype  o f  va.~cular bund l e  course.  I n  the  s ame  w a y  the  respec t ive  indices  
of  b o t h  p a r e n t a l  species  and  the  F t hyb r i d  were ob ta ined .  

F i r s t ,  each  o f  the  charac te r i s t i c  va lues  was  j udged  separa te ly .  Tim a r i t hme t i c  m e a n ,  With 
s t a n d a r d  error,  was  ca lcu la ted  and  the  e x t e n t  of  va r iab i l i ty  e s t i m a t e d  by  m e a n s  of  the  coeff icient  
o f  va r i a t ion .  The  d i a g r a m s  are in t he  form of  pe rcen tage  h i s t og rams ,  the  va lues  of  indices be ing  
g rouped  in whole  un i t s .  F u r t h e r ,  corre la t ions  be tween  the  t ype  of  vascu la r  bund le  course  a n d  
single morpholog ica l  indices were ca lcula ted ,  as well as m u t u a l  corre la t ions  be tween  those  indices.  

Results and Discussion 

1. Type of vascular bundle course. In S. n~mecii type II  occurs. In F 2 
172 plants had type II ,  and 66 plants type III .  The empiric ratio 172 : 66 
compared with the theoretical one on a 3 : 1 supposition gives the value of  
Zc~)----0.94, to which corresponds the probability P • 0.35. From this it  
follows tha t  the difference between type I I  and I I I  is based monofactorially, 
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with a complete dominance of type II.  This is an interesting instance of simple 
!~Iendelian inheritance in an anatomical character. 

2. Length o f  petiole. The parental species S. nutans has leaves with very 
long petioles, the ratio index i 1 ---- 1.28 • 3 .0 .11 .  The variation spread is 
relatively small, the coefficient of Variation being v---- 16.40. The second 
parental species S. ]uri~idii has, on the contrary, the basal leaves shortly 
petiolate, the axial leaves very shortly petiolate to completely sessile. Though 
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Dia~r. 1. A histogram showing segregation of values of petiole length index in F~ plants. 

only the lowest leaves were taken for getting the index, this species displays 
a much wider--approximately twice--degree of variability, v---- 36.30, the 
index itself i 1 ----7.11 • 3 .  1.15. Their hybrid, S. n~mecii, does not show 
intermediarity in this sign, but  a considerable preponderance of the character 
of the species S. nutans occurs. The leaves have quite long petioles, though 
not to such a degree as in the parental species S. nutans itself. The value 
of the index is here i 1 ---- 1.75 ~ 3 .0 .14 .  At the same time the spread of 
variability remains relatively small, v--~ 19.45, only a little larger than in 
S. nutans. 

In the F~ generation a very wide segregation takes place, and the extreme 
values in both directions exceed the index values of the parental generation. 
The lowest value of the index has been found to be 0.64, or a leaf with petiole 
nearly twice as long as the blade, whereas the second extreme value was 
16.76 which characterizes a nearly sessile leaf. The coefficient of variation 
also corresponds to this amplitude, reaching an extraordinary high value 
v ---- 87.15. But  the mean value of the index i I ~ 2.18 ~ 3 .0-12  does not 
differ much from the average of the preceding generation, and the modal 
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value is actually in accordance with it (see diagr. 1), as the variation class 
of the mean value 1.5 is frequented by 57-2 per cent. The value of this index 
in the F 1 generation lies in the same class. I t  may therefore be assumed tha t  
the ratio of the petiole length to the leaf blade length is probably inherited, 
but governed by a large number of units of polygenic character, with a certain 
preponderance of those inducing a longer petiole. The parental species them- 
selves do not represent the extreme combinations of these multiple factors. 

3. Shape of leaf contour. This character is 
so%- 
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Diagr. 2. A histogram showing 
segregation of values of length/ 

/breadth index in F~ plants. 

evaluated by means of the length to breadth 
index. In the first parental species S. n~ztans 
the leaves are narrow and long ovate, as ex- 
pressed by i S = 2.16 • 3.0.17.  The variation 
amplitude is again relatively small, v---- 16.22. 
S. juri~idii has the leaf contour broadly ovate 
to cordate, i S = 1.63 • 3 .0 .15  and the spread 
of variation is here a little larger, v = 20.24. 
The hybrid S. n~mecii conforms in leaf contour 
almost completely to its parent S. ]uri~idii: 
i S ---- 1.62 :k 3.0-07 and displays in this cha- 

r a c t e r  considerable uniformity, the variation 
coefficient value being smaller than in both 
parental species, v = 11.27. 

In the F 2 generation the segregation again 
surpasses the values of the parental generation. 
There were plants with very narrow, nearly 
lanceolate leaves, having an index value 5.62, 
whereas the second extreme was represented 

by leaves nearly reniform, broader than long, their index value being 0.99 
Most plants have leaves broader than F1, 42.4 per cent are characterized 
by an index within the limits of 2 and 3 (see diagr. 2), therefore the mean 
value of the index is also i S = 2.45 • 3.0.06.  The variation spread - -  
v ~ 39-19 - -  is approximately twice tha t  of the more variable progenitor, 
and four times tha t  of the F 1 generation. This result suggests the following 
explanation. The leaf contour is again inherited in a complex manner, and 
a group of factors conditioning a greater breadth of the leaf may somehow 
be linked together. Thus there are higher frequencies of classes having higher 
indices than would be expected by free distribution and an independent 
polygenic basis. 

4. Segmentation of leaves. In this character the greatest differences occur 
between the original parental species (see fig. 1). S. nutans has leaves nearly 
entire, only slightly crenate-denticulate, and is quite constant in this character. 
This is shown also by the very minimal variability, as the coefficient of varia- 
tion has the value of only v = 1-92. A comparison of an absolutely entire 
ideal leaf contour with the actual situation, expressed by the ratio of these 
two surfaces (ideal : actual), gives the index i a = 1.08 :E 3.0.016. The leaves 
of the species S. jurigi5ii, on the other hand, are deeply and simply pinnate, 
the pinnation nearly reaching the central nerve. The linear segments some- 
times show traces of further pinnation. The surface index is i a ~ 3.92 
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I 

Fig. 4. Several leaves of F 2 segregating plants. Extreme and extraordinary, unexpected form~ 
Reduced 1 : 2. 
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~ - 3 . 0 . 3 3  and the variation spread is relatively small, the coefficient of 
variation having a value v ~ 16.85. S. n~mecii appears quite intermediate 
in this character. The leaves are broadly and deeply pinnatipartite and 
considerably uniform, and the  coefficient of variation is small, v ~ 15.52. 
The surface index itself has an intermediate value i a ~ 2.29 :~ 3 .0 .14.  This 

value lies jus t  between the arithmetic 
30%. 

30- 

20 

10 

m 

I)iagr. 3. A histogram showing segrega~ 
t ion of values of index of leaf segmenta- 

tion in F~ plants. 

(2-50) and geometric (2.10) mean of the 
values of both parental species. 

The segregation in F~ is extremely 
diverse and even the surface index cannot 
express i t s  morphological diversity. Here 
plants may be found with leaves nearly 
entire, o thers  with leaves lobate, dentate, 
pinnatifid, pinnatipartite to narrow pin- 
natisect with fine denticulation. A certain 
picture of this diversity is presented by 
fig. 4, where :extreme cases are drawn 
together with some unusual forms. The 
mean value_of the surface i n d e x  does 
not differ much from that  of S. ngmecii 
(F1), being i a = 2.45 ~- 3.0.07,  but  the 
amplitude: of variability is much gre- 
ater, the value of the coefficient being 
v =  43.75. The situation of the ori- 
ginal parental species is not ,surPassed 
in the direction towards entirety, be- 
cause the index value here is nearly 1 

(i.e. 1.08). In  the other direction however, the index:value is twice as high, 
as in one plant an index of 7.27 was found. As demonstrated in diagr. 3, 
the most frequented class--by 42-8 per cent--is  tha t  having the index value 
within the limits of 1 and 2. The variation curve would be of a half-curve 
type. 

When we take into consideration the results mentioned above, the segment- 
ation of leaves may again be considered as an inherited character, governed by 
polygenes. The similarity of the mean values in F 1 and F2 generations, as 
well as the intermediate character in F1, point most likely to a free, partly 
additive, partly multiplicative action of polygenes concerned. One of the 
original parental species represents~ ~ however, the minimal dose of the effective 
genotype; therefore its value cannot be transgressed and the variation 
curve of the F 2 generation is a half-curve. But th is  minimum could also have 
been reached by She action of inhibiting factors in the heterozygous condition, 
the segregation of which makes it possible for: 1~. to surpass considerably 
the  extreme value in the opposite ~lirection. This p0s~]bility is also strengthened 
by  the modal ehar~acter of the lowest variation class. 

A complete survey of all morphological characters of the leaves of both 
parental  species and in F 1 and Fu generations is presented in Table 1. 

5. Correlations. Between the type of vascular bundle course and individual 
morphological characteristics, the correlation coefficients have always been 
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Tab l e  1. Mean  va lues  o f  morphologica l  indices and  the i r  sp read  of va r i a t ion  in all th ree  genera t ions  

S. nutans  (P1) 
S. ]ur~idi i  (P2) 
S. n#mecii (F1) 
F~ 

1.28 
7.11 
1-75 
2.18 

16.40 
36.30 
19.45 
87.15 

2.16 
1.63 
1.62 
2.45 

16.22 
20-24 
11.27 
39.19 

1.08 
3.92 
2'29 
2-45 

1"92 
16'85 
15"52 
43"75 

found to be below the limit of significance. Their values are so minute tha t  
no correlation can be conceded between these signs. (Length of petiole/vascular 
bundle type r ~ 0.01, segmentation/vascular bundle type r = - - 0 . 0 6 ,  only 
in length-breadth index/vascular bundle type is the coefficient a little larger, 
r = --0.12 =L 3.0.064, but this value is not significant either at the P = 
-= 0.05 level.) Thus no linkage relations can be assumed between the gene 
responsible for the type of the vascular bundle course in the leaf petiole and 
the polygenic systems governing external morphological characters of the 
leaves. This gene must be localized in a different chromosome from those 
polygenic complexes. 

On the contrary, if we consider the mutual relations of single ratio indices 
characterizing external morphological features of the leaves, we always get 
values of coefficients which are significant or even highly significant. The 
weakest correlation was found between the length of the petiole and the 
contour shape of the leaf il/i2, r = --0.15 • 3.0.064. This negative correla- 
tion, though small, is statistically significant and means that  in F 2 plants 
there is a slight preponderance of leaves which are narrow and have a longer 
petiole and, on the contrary, a tendency to more sessile leaves, having also 
a broader blade. Between the length of petiole and the segmentation of leaves 
il/i 3 a highly significant correlation was found, viz. r = -]-0.31 ~ 3 .0 .06 l ,  
which indicates that  leaves with longer petioles are less divided, whilst more 
sessile leaves are more segmented. The strongest, highly significant, negative 
correlation was determined between the segmentation of the leaf and its 
length-breadth index iJi~. Here r -- --0.42 • 3.0.059. That shows that  the 
narrower ]eaves are more entire, and on the contrary, the broader leaves are 
more divided. 

All these three correlations are markedly expressed in the original parental 
species. Correlations between partial characteristics suggest a possibility of 
some linkage between their genotypic bases. Since in all cases there are poly- 
genie systems, it could be formulated in such a way that  a certain fraction 
of  the number of polygenes participating in manifestation of a couple of 
characters may be located in the same chromosome. The greater part, however, 
are localized in different pairs of chromosomes. 
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F 2 6MJIH HCCJIeJ~OBaHhI c a e ~ y ~ m R e  IIp~I3HaKR: TltlI cocyxrlCTblX nyqKou B qepemKe,  OTHO- 
iuenHe ;~nHni, i q e p e l u ~ a  K ~n~He JII{CTOBOI~ IIJIaCTIIHHH, HHReKC ~JII~HhI !A m~IpHHhI IIJIaCTtIHKI~ 
H CTellettb pacqneHeHHa JIRCTa, B~IpameHnaa  OTHOmeHHeM n~eanI ,  Hofi nnoi~a~I~t ~I~ICTOBOfi 
I13IaCTilttHg H eFo J~el]CTBI4TeJIbHO~I nJIoma~H. Bce  3TH xapaRTepHCTHKI~ cpaBHRBaJIH(;b 
C n o a o m e n H e M  y pOAHTenl, CI~IIX Bn~OB H F~ mlSpH~ta. BLInO o6RapymeHo:  

I .  , R n  II  cocyaRcTb~X nyqKoB IIOnHOCTblO AOMHn~pyeT RaA TnnO~t I I I  (pacmen~eHHe 

npoHcxO;mT B OTnomennH ~72 : 66, ~ )  = 0 ,94 ,  P - - 0 , 3 5 ) ,  
2. Bee BHelHHHe MOp(~oJIOFl~qecKHe IIpR3HaK~ OCltOBaltbI IIOJIRFeHHO. Pacli~en3eHHe 

u F~ oqeRh tuRponoe  nKpafiHRe TRIIM IlpeBblIItalOT COOTBeTCTByIouLHe BeJIHqHHLI y pO~HTeJ~b- 
CI~HX BH~OB, 

3. TRn cocyTmcT~X IIy~l~O~ Rac~Ie;~yeTc9 He3aBnCHMO OT s ~ e m ~ H x  MOp~O~IOr~qeCI~HX 
npR~i~a~com ~ o ~ a 3 a T e n S n s l e  i~oppe~ia~mi a~ec~ He 5~I:I~I oSHapymeR~I,  

4. m t e m ~ R e  M o p ~ o a o r R a e c ~ e  I I p R a H a ~  Mere ly  coSofi, oA~ai~o, noppeaHpy loT ,  ~TO 
MOH{HO J~oHa3aTb Ha np~M epax .  Oco6eRHO no~IOmHTe~,Ha I~oppea~tlt~a Me~JIy ~aHHOfi 
q e p e m K a  ~ pac~IeRemtocw~io  5iHcwa (r = 0 , 3 i )  R o w p ~ a w e J I b ~ a a  i~oppe~im~in Mea~Iy 
CTelIeRbtO pacqJIeReHHOCTH JIHCTOBO~[ II~IaCTRHKH H OTHomeH~IeM ~JI~HhI K mRpIIHe (r = 

- - 0 , ~ 2 ) .  I/I3 3TOFO MOH~HO CRa3aTh, qTO MeRhlIIaa qaCTh COOTBeTCTBylOII]~HX I]OJIRi'eHHMX 
C~ICTeM B3aHMOCBa3aHa, TO eCTI~ JioKaJil~i30BaHa B TOI~ H{e xp0MO30Me. B o ~ b m a a  qaCTh HX 
Hac~e)IyeTca 6e3 B3aHMHOH 3aBRCRMOCTH. 


