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S o u h r n  

1. Vys~vali jsme konopi (Cannabis sativa L.) postupni~ v m~siSnlch intervalech 
od  listopadu do srpna v letech 1952/53 a 1953/54. U jednotliv:~ch v~sev4 byla 
u samSich a samiSich rostlin sledovs doba do kvi~tu. SamSi rostliny kvetou 
zpravidla d~ive ne~ rostliny samiSL P~i prodlu~ujlcim se dnu (nad 14 hod.) p~e- 
stanou samiSi rostliny kv~st (pokud nekvetly v tuto dobu, nerozkvetou) a pokra- 
6ujl jen ve vzrfistu. P~i siln6 ubs~vajiclm dnu (den kratw ne~ 15 hod.) poSnou 
kv~st a jejich doba do kv~tu se tak prodlu~uje a~. na 265 dnfi. Jsou to v~dy rost- 
liny samiSi. Rostliny samSi kvetou i p~i dnu delw ne~ 14 hod. Jsou tedy foto- 
periodicky rostlinami neutr~inlmi s tendencl b~t rostlinami dlouh~ho dne. Rost- 
liny samiSi jsou rostlinami krhtk~ho, l~pe ~eSeno ub:~vajiclho dne. Nejmen~i podil 
samSich rostlin je ve vs~sevech nejkrat~iho dne. 

2. V polnlch podmlnks jsme v letech 1953/54 provedli zastifiovs mlad~ch 
rostlin konopl v rflzn:~ch fhzlch rflstu. Ukhzalo se, ite sni~ovs sv~tteln~ intensity 
zvyhuje podil samiSieh rostlin a to zejm~na, trvalo-li zastifiovhnl 14 a~ 21 dnfi 
a zaSalo-li v roce 1953 do 14 dnfi a v roce 1954 do 7 dnfi od vzchg~zeni. Rfizn~ 
v:~sledky z obou let vysv~tlujeme rdzn:~mi klimatick~mi podminkami. 

3. Za ur6it:~ch podminek se vyskytujl  u konopl t~.  rostliny intersexugdni. 
V naw pokusech byl jejich v~skyt  vg~z~n na velmi krg~tk:~ den (11 a~ 13 hod.) 
a vyskytovaly se v mno~stvl 22--30 ~o. Pova~ujeme intersexuhlni rostliny za 
rostliny samSi, u nich~ vliv krhtk6ho dne nedovolil 5istou pohlavnl difereneiaci. 
ASkoliv se tedy tyto rostliny vyskytujl  pouze p~i extr6mn~ krhtk:~eh fotoperio- 
ds (optimhlnlch pro rostliny samiSi), je jejich poSet dnfl do kv~tu p~ibli~.n~ 
st~ednl mezi poStem dnfi pot~ebn~ch pro rostliny samSi a samiSi. Po trojng~sobnit 
opakovan~ dekapitaci intersexu~lnlch rostlin se p~i dosa~enl pot~ebn~ d~lky dne 
vyvinuly tyto rostliny v rostliny samSi. 

4. Roubovhnlm rdzn6 pohlavnich rostlin nebylo dosa~eno ~s zm~iny po- 
hlavi, pravd~podobn~ pro krhtk~ trvhnl vegetativniho sbli~eni. 
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Summary 

Hemp (Cannabis sativa L.) was sown at intervals from November to August. 
For each sowing the time of flowering was recorded for male and female 
plants separately. Male plants usually flowered earlier than female. When the 
period of daylight exceeds 14 hours, that  is when the days are lengthening 
i n April, the female plants stop flowering and continue their vegetative growth. 
They start flowering again when the days are shortening considerably, in 
August, when the daylight period is about 15 hours. The male plants flower 
even when the day is longer than 14 hours. 

In  experiments during which the plants were shaded it was found tha t  
reduction of light intensity leads to an increase in the number of female 
plants, particularly ff shading is carried out in the early stages of the plant's 
development. 

The occurrence of intersexual plants was observed only during the short 
day period (11 to 13 hours), when they composed 22--30% of the total. 
When the day exceeds 13 hours intersexual plants no longer develop. 

The grafting of plants of varying sex did not produce any sexual change--  
probably due to the fact that  the period of vegetative approximation was 
short. 

Introduction 

Hemp is a dioecious plant with a sharp sexual dimorphism. A very small 
proportion of monoecious plants occur (these are in fact female plants with 
a small number of male flowers). Their monoecious character is, however, 
very unstable and in order to maintain it constant selection is necessary 
(ARINSHTEYN and SENCItENKO 1956). Under quite exceptional conditions 
intersexual plants can occur, in which case they are abundant.  

Hemp has for a long time been the classical material for experiments on 
the sexuality of dioecious plants. 

The question of whether or not male and female sex of dioecious plants is 
already determined in the embryo has been on the whole settled by SCHAFF- 
NER'S (1921) extensive work, which gives a clearly negative result. 

Similar conclusions from work with hemp (LYuBICIt 1950) and European 
hop (Humulus lupulus L.)  indicate that  both sexes are already established in 
the seed (OsvALD and BLATTN~- 1954). The determination of sex in young 
plants is still in the experimental stage (KuLIK 1953). 

The fact that  the sexual index of hemp changes under the influence of 
environmental conditions has been well known and fully documented. I t  has 
not, however, been sufficiently clear which components of the environment 
are the most decisive in determining the sexual index, how they act in the 
formation of sexual polarity and at which period of ontogenesis their inter- 
vention is necessary for them to be effective (BORTHWICK and SCuLzY 1954) 
MATUSIEWICZ (1953) has found that  when the day was artificially shortened 
(10 hours) hemp flowered after 67 days, while the control plants flowered after 
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127 days. He does not mention whether the plants were male or female. He 
followed the growth of male and female plants with short and long days. 
When the day was shortened to 10 to 8 hours intersexual plants also occurred. 

In  the present experiments the influence of light intensity and day length 
has been the chief subject of study. 

Results and Discussion 

Ia. T h e  f l o w e r i n g  p e r i o d  o f  m a l e  a n d  f e m a l e  p l a n t s  
i n  r e l a t i o n  t o  p h o t o p e r i o d i s m  

I n  1952 a n d  1954 sowing was  carr ied  ou t  a t  m o n t h l y  in t e rva l s  f r om N o v e m b e r  to  A u g u s t .  
The  seed was  sown  in boxes  in t he  g lasshouse .  The  to t a l  n u m b e r  of  p l an t s  in  t h e  e x p e r i m e n t  
was  6,152 w i th  1,333 a n d  4,819 in t he  different  series. The  va r i e ty  of  h e m p  used  was  " J ihos lo -  
venskg~ k r a j o v ~ " .  The  soil a n d  wa te r ing  was  t he  s a m e  for all p lan ts .  T h e y  s p r o u t e d  even ly ,  
on  a n  ave rage  8 d a y s  af ter  sowing,  

The  f lowering per iod was  coun t ed  w h e n  a b o u t  30% of  t he  p lan t s  began  to flower, t h e  re- 
m a i n d e r  f lowered wi th in  two fu r t he r  days .  R esu l t s  are  g iven  in  g raphs  1 a n d  2. 

For ~ plants the period of vegetation up to the start of flowering was often 
very different for the different sowings. For c~ plants the length of the vegetat- 
ive period up to the time of flowering was less influenced by the external 
environment. As a rule ~ plants flower earlier than ~. In  some sowings 
plants flowered later than ~, 

I t  is clear from the experiments that  for the formation of flowers and 
flowering of ~ plants rapidly lengthening days are not favourable. When in 
April the day exceeds 14 hours ~ plants cease flowering. They only continue 
to grow, without regard to age. Only when the day is considerably shortening 
in August, with a day length of about 15 hours, the temporarily non-flowering 
plants start to flower again. 

The c~ plants of hemp sown in November start  to flower on 21 1V[arch, 
i. e. after 126 days, and flowering is 100%. Female plants start to flower on 
March 3, that  is after 108 days. Some of them stop growing until in June 
the lower nodes send out new shoots. The foundations of flowers are formed 
on them, but flowering starts on August 8, i. e. 265 days after sowing. Flower- 
ing was "postponed" in this way in 22.1% of the female plants. 

"Postponement" of flowering was repeated in further sowings up to the 
February sowing. This is only a quantitative difference. Plants from these 
sowings, insofar as they did not flower, continued to grow, did not send out 
auxiliary shoots, but flowered in August on their main axes. The majori ty 
of the female plants flowered within 67 days, later plants in 186 days. 

In  the case of the March and April sowings, plants from which should have 
flowered in 80 days in May to June, the female plants developed only "vegetat- 
ively" and began to flower--as did some of the February-sown plants- -  
after 145 days, i. e. in August when the day was shortening to 15 hours. 

The male plants from the February sowing flowered in April after 72 days 
and from the March sowing in May after 79 days. 
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Thus  the  female  p lants  in the  g lasshouse  did no t  f lower f rom the  midd le  o f  
April  to  the  end  o f  Ju ly ,  i. e. w h e n  the  d a y  was  longer t h a n  14 hours.  T h e y  
are, therefore,  s h o r t - d a y photoper iod ie  plants .  

The  male  p lants  f lowered w i t h o u t  a lmos t  a n y  d e l a y  e v e n  w h e n  the  d a y  
was  longer t h a n  14 hours,  i. e. in May,  J u n e  and  J u l y  as well .  T h e y  are, there-  
fore, n e u t r a 1 photoper iod ie  plants ,  w i t h a t e n d e n e y t o w a r d s 

Glasshouse sowings 1953 

Period of flowering 111 I V ~ f V l  ~ VIII X. X 

. 
Length of day ~ i  u  . . / ~  . /  . /  ~ / "  

~o .6 ~ 

6 

z 

. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  i 

Time of sowing (month) X[ Xll. I II III IV V VI VII Vlll, IX. X. 
Sunlight Jn hours 72 5 22-5 20-1 60/4 221.6 251.5 255-6 242 8 281-3 285.4 223-3 

Explanat ion  of graphs 

The ordinate represents the period before flowering, 1 section ~ 10 days. The lower abscissa 
shows the m o n th  and  day of sowing. 1 section ~ 10 days. 

The second line shows the period of sunl ight  in hours  for each month .  The upper axis shows the 
day and m o n t h  of flowering. (The curve shows day  length in hours.} 

Graphs 1 a 2 show clearly t ha t  male plants  do not  always flower earlier t ha n  female. 

Glasshouse sowings 1954 

Period of flowerln~ IlL IV ~ VI V l l ~ V  II IX X 
, , I , , I L . ! , . I . . I �9 i - ~  i . . i . i ' ~  " 1 , , i . , I 

7 Y ' , . ,  , >  ,-. ,, 
. . a  �9 i .  

! i 
Trme of sowing (month Xl Xll. t IL ill. IV V VI VII VilE. IX X. 

Sunhght tn hours 66.1 38.5 8~6 87-9 13/+ 1 1L)0 8 231-2 2~7 8 166.7 252"3 198-1 
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b e i n g  l o n g - d a y  p l a n t s  (the smallest number of male plants was 
to be found in the November to January sewings, when there are 8--10 hour 
days). 

In the case of the May, June and July sewings female plants flowered later 
than the male, but as compared with earlier sewings they considerably 
shortened the time required before coming to flower. Female plants from the 
August sowing needed 50 days before flowering in 1953 and only 36 days 
in 1954. In 1954 there was less sunshine than during the same period in 1953. 

The influence of a too-short day and definitely also the reduction in daylight 
intensity started to be effective in plants sown in November, December, 
January and February. Female plants from the September sowing flowered 
on November 4, after 57 days. Intersexual plants began to appear in this 
sowing. The occurrence of intersexual plants is particularly typical for plants 
from the November, December, January and February sewings. Hemp sown 
in September and October always perished in the winter. The sexual index 
of plants sown in November, December, January and February changes in 
favour of female plants: there is a greater number of female plants than male; 
with high light intensity the index is nearly 1 : 1. This corresponds to the 
results of experiments involving the reduction of illumination, which caused 
an increase in the number of female plants. 

Ib. S o w i n g  o f  H e m p  a t  t i m e  i n t e r v a l s  i n  t h e  o p e n  

I n  add i t i on  to sowing  in  t he  g l a s shouse  h e m p  was  sown  on  field plots  in  April ,  May ,  J u n e ,  
J u l y  a n d  A u g u s t  of  1953 a n d  1954. 

The  e x p e r i m e n t  was  r epea t ed  over  two consecu t ive  yea r s  - -  1953 a n d  1954. The  p lo ts  
m e a s u r e d  10O • 150 cm.  w i t h  twofold  repe t i t ion .  

T h e  s e x u a l  i ndex  a n d  per iod f r o m  sowing  to f lowering was  followed for ma l e  a n d  female  
p lan t s .  

F u r t h e r  t he  size of  t he  p l an t s  in  cor re la t ion  to t he  per iod r equ i red  before f lowering was  
i~oflowed. 

The height of the plants decreased with the shortening of the time needed 
for flowering: in 1953 the average height of plants from the first sowing was 
175 cm., from the last sowing 9 cm.; in 1954, 190 cm. and 35 cm. The experi- 
mental results are set out in tables and graphs 3 and 4. 

With regard to the period required from sowing to flowering, in 1953 the 
difference between male and female plants of the April sowing was very 
considerable; for male plants the time required was 15 days shorter than for 
female plants. This difference was less for later sewings: for the May sowing 
by 9 days, for the June sowing by 5 days. For the July sowing the period 
required from sowing to flowering is the same for male and female plants and 
for the August sowing it is 7 days longer in male plants than in female. 

In 1954 the time required before flowering was 14 days shorter for male 
plants of the April sowing than for female, for those of the May sowing 10 days 
and for the June sowing 3 days. For the July sowing this period was the same 
for male and female plants and for the August sowing it was 3 days longer 
for male plants than for female. 

There were differences between results for the two years, but they were 
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quantitative and not qualitative. The general rule to be deduced from experi- 
ments in the open seems to be the same as that deduced from the glasshouse 
experiments: female plants are short-day (i. e. shortening day) photoperiodic 
plants, male plants are neutral with a tendency to be long-day plants. 

'Field sowings 1953 
Period of flowering 

IV. V ~  Vlll. IX. X. 

i 
"lime of sow,ng (monsh} IV V VI Vii. VIii IX. X. 

Sunhght in hours 251'5 255 6 2L,2-8 281'3 285 ./. 223.3 132.6 

Graph 3. 

o~ 

"6 

Time ~f sow=ng (mon(h 
�9 Sunhght =n hours 140"8 

Field sowings 1954 
Period of flowering 

V ~  VIII. IX X. IV. 

~ f  dly " . -- .  J . . . . .  I l , i . , . 4 

IV. V VI VII. Vll[ IX. X 
231-2 2/~7"8 166"7 2S2-3 198"1 133.0 

Graph 4. 

A further experiment was carried out in order to demonstrate that sex is 
unstable and influenced by photoperiodism. 

Hemp was sown in the glasshouse on November 18 and left to grow until 
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1953 

Table  1 

Da t e  o f  
sowing  

2 1 . 4 .  
14 .5 .  
15. 6. 
15. 7. 
14. 8. 

N u m b e r  
p l an t s  

276 
15 

301 
125 

25 

% 

57.5 
60"0 
58.3 
54.3 
50.0 

S ta r t  of  f lowering 

p l an t s  p lan t s  

18 .7 .  
27. 7. 

1 .8 .  
20. 8. 
26. 9. 

N u m b e r  of d a y s  
before f lowering 

p l an t s  

23. 6. 
18. 7. 
27. 7. 
20. 8. 
3. 10. 

64 
66 
42 
35 
51 

p l an t s  

89 
75 
47 
35 
44 

1954 
Table  2 

D a t e  of  
sowing  

16 .4 .  
1 5 . 5 .  
15. 6. 
15 .7 .  
13. 8. 

N u m b e r  
p l an t s  

148 
140 
170 
385 

99 

% 

58.3 
50.5 
55.6 
51.8 
48.5 

S ta r t  of  f lowering 

~ p l a n t s  p l an t s  

4. 8. 
7 .8 .  

17 .8 .  
3 . 9 .  
6 . 9 .  

N u m b e r  of  days  
before f lowering 

p l an t s  

2 1 . 7 .  
29. 7. 
14. 8. 

3 . 9 .  
13. 10. 

97, 
76 
61 
51 
61 

p l an t s  

111 
86 
64 
5I 
54 

it flowered. The plants flowered on March 10 and were intersexual. On March 15 
they were decapitated above the third node. They sent out new shoots, which 
flowered again on April 16 and were again intersexual. Decapitation was 
repeated. The plants again came into flower and flowered from May 25 as 
male plants-- in the period of longer days. 

II. Pilot experiments were carried out on t h e  e f f e c t  o f  t h e  a r t i -  
f i c i a l  r e d u c t i o n  o f  i l l u m i n a t i o n  o n  t h e  s e x u a l  
i n d e x  o f  h e m p  p l a n t s .  

I l l u m i n a t i o n  ha s  a cer ta in  effect on the  fo rma t i on  of  t he  ma le  or female  sex  in dioecious p l an t s  
b o t h  of  h e m p  (BoRT~WICK a n d  SCULLY 1954, ttESLOP-I-IA~RISO~ 1957) a n d  o f  hop  (VAL~KOVs 
1952). Th i s  is also suppo r t ed  b y  t he  second series of  the  p re sen t  a u t h o r ' s  expe r imen t s .  A n  a t t e m p t  
was  m a d e  to  a sce r t a in  t he  phase  of on togenes i s  a t  wh ich  th i s  effect is exercised.  H e m p  was  
sown  on p lo ts  m e a s u r i n g  1.5 me. R eed  screens  f ixed in pai rs  on  150 cm. -h igh  c o n s t r u c t i o n s  
were u sed  to reduce  l igh t  i n t ens i ty .  These  screens  were set  up  for v a r y i n g  n u m b e r s  of  d a y s  
a t  v a r y i n g  per iods  following t he  sp rou t i ng  of  t he  p lan t s .  Control  p lots  were n o t  screened.  I n  
1953 t he  h e m p  was  sown  on  M ay  22, in 1954 on  M a y  12, a n d  nea r ly  all p l an t s  h a d  come  u p  
w i th in  a week.  P l a n t s  shaded  for 21 d a y s  were pa r t i a l ly  e t io la ted  af ter  s h a d i n g  a n d  were sho r t e r  
t h a n  those  on  t he  control  plot ,  la ter ,  however ,  t h e y  nea r l y  equal led  the  control  p l a n t s  in g r o w t h .  
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In  both 1953 and 1954 screening was carried out: a) immediately after the plants came up, 

b) 7 days after coming up, c) 14 days after coming up - - in  every case for 7, 14 and 21 days. 

The increase in the proportion of female 
plants obtained by 

shading was, 

as compared with the unshaded control, in 1953 5.1--6.1%, 

in 1954 1.6 to 

4.5%, average for both years 4.320/0 . 

Differences 

in these pilot experiments 

between the variants were small and probably insignificant. 

Nevertheless, concurrent results for the two years 

show tha t  

changes in 

the sexual 

index caused by decreased 
light intensity depend on the ontogenetical 

age of plants and the duration of the decrease in light intensity. The most effective was shading which started immediately after the plants came up, or tha t  starting a week after coming 

up 

and lasting 14 to 21 days (1954 re- 

sults), or shading starting 7 or 14 days after the plants came up and lasting 

14 to 21 days (1953 results). 
According to these preliminary experiments it would seem that  some kind 

of preformation of sexual polarity takes place at least partially in the period 

up 

to 14 days after the plants come up 

if the experimental conditions last 

for 14 to 21 days. In  this case it would be necessary to determine the time- limits for the influencing 

of sex formation in the periods mentioned. These 

experiments 

will be continued. 

III .  T h e  d e v e l o p m e n t  o f  i n t e r s e x e s  i n  h e m p  

In scarcely any other plant species do intersexual plants occur so plentifully 
and regularly--only under certain environmental conditions, however--as 
they do in hemp. In  their habit the plants are male, but with the difference 
tha t  in addition to male sex organs, stamens, they also bear female organs, 
pistils and ovaries with stunted seeds. This is the case only in some flowers 
(photo). 

The cause of the development of intersexual plants and the time of their 
occurrence had not been sufficiently elucidated. On uncovered plots in our 
latitudes and climatic conditions they had not been observed by the author 
nor recorded in the literature. 

In the glasshouse experiments already described (v. I) intersexual plants 
were found in 1952--1954 only from autumn to spring, or in individual cases 
among plants sown in S e p t e m b e r t o 0 c t o b e r, and then abundantly 
among plants sown from November to February (22~ to 30~ Among 
plants sown in March they were not to be found. 

I t  was noticed that  the smallest number of male plants occurred among 
those sown in November, December and January,  i. e. when the days were 
at their shortest (10--8 hours). With the decrease in male plants their place 
was partially taken by interscxual plants. Even if the intersexual plants were 
added to the number of male plants, the decrease in the proportion of male 
plants would be greatest for the December sowing. In the January  sowing 
their proportion would exceed that  of the female plants and in the March 
sowing the proportion of male plants would go down to normal. Intersexual 
plants did not occur in later sowing. In the September sowing intersexual 
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plants again began to appear and they flowered after the same period from 
the date of sowing as the female plants. 

The time required by  intersexual plants to come to flower varied according 
to the month of sowing. Intersexual plants sown in December required 10 days 
less before flowering than the female plants. In later sowings they flowered 
at the same time as the female flowers. Male plants, however, sown in January  
and February required in all cases a longer period than female and inter- 
sexual plants. Intersexual plants of the November sowing started to flower 
on March 10. Those of the February sowing started to flower at the latest  
in April 9. Thus new intersexual plants did not appear once the day length 
had reached 131/2 hours. Experiments with reduced light intensity, which 
showed that  this influence is effective on young plants, also lead to the con- 
clusion that  here, too, the influence of the short days in November to February,  
when the plants were still young, had a decisive effect on the formation of 
intersexes. Of all the methods of changing sex which have been tested on 
hemp, photoperiodism has been the only one to prove successful (BRESLA- 
V]~C 1937). 

On the basis of his experiments SCHAFF~CEg (1931) came to the conclusion 
that  the fluctuation of sex in male hemp plants is primarily caused by  photo- 
periodic influences. 

In the light of the present experiments it can be assumed that  intersexual 
plants are actually male in the first place and that  the influence of the short 
day has made a pure sexual differentiation impossible in them. I t  is further 
considered that  the occurrence of these plants is limited to the shortest-day 
period, although in view of the presence of both sexual components they should 
represent some kind of mean between plants requiring long and short days 
for flowering, i. e. between male and female plants. In the opinion of the 
author intersexual plants are plants which have been diverted from the 
normal development of sexual polarity by  their environment (very short days 
with low light intensity). 

This instability and the very existence of intersexual plants are, in the 
opinion of the author, a clear indication of the fact that  the elements of both  
sexes are present in the hemp seed and that  one of them is more or less sup- 
pressed during development. 

IV. G r a f t i n g  o f  p l a n t s  o f  o p p o s i t e  s e x  

With a view to the possibility of changing sex in hemp, plants of opposite 
sex were grafted on to each other. Grafting was carried out at a stage of 
growth in which the sex of the plant was usually recognizable. Males were 
grafted on to female stocks (10 cases), and females on to male stocks (10 cases). 
No change of sex occurred in any of these either in the graft or the stock. 

Similar results are given by  K u g ~  (1941). He found that  grafting had no 
effect on sex and no such change could take place owing to the short period 
of approximation. Undoubtedly photoperiodie influences also played their 
part, which was unknown to Kuhn--female  plants do not flower when the 
days are long. In  his sowings only male plants flowered during the long days. 
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He states that he knows of no cases in which grafting has caused a sex change. 
LIMBERK (1954) showed that in the European hop a sex change can take 
place, although only to a slight extent, following a long symbiosis of the 
graft and stock when a special method of grafting was used (a root onto 
young wood). The change occurred in buds growing on the root. 

It seems most likely that a sex change in hemp could be brought about by 
grafting at a very early stage of the plant's development, before complete 
sexual differentiation has taken place. So far, however, no reliable method 
of determining this stage is known. 
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B a n a n n e  qboTonepno;~a na IIOaOBOfi IInjIeI~e r o n o n a n  

HPOC~AB ~HMBEPH 

Pe3IoMe 

OT uoa6pg  ~I0 aBrycTa HaMH nooqepe~uo B~IceBaaacs KoHon3n (Cannabis sativa L.) m 
cpaBHnBa~ pa3nhie  cpo~H 1]oceBa, M~ c a e ; I n : I ~ I  3 a  n e p ~ o J I o M  I~BeTeHHzI MymCKHX I~ meHCKHX 
p a c T e H n f i .  Myncci~ne p a c T e ~ n  J/BeTyT 05bIq~O p a H s m e  m e H c i c n x .  Ecru4 B a n p e n e  
~ H T e J I b H O C T b  ocBeIJIeHH~ BhlIIIe 1 4  q a c o B ,  meHcKne pacTeHH~ nepecTaHyT K B e C T I I  ~I TOJIbI~O 
npo~o~matOT pacTm t~ RBeTeHHIO nepexo~I~T n p n  c o K p a m e a H ~  ~Hg B a s r y c T e ,  I~orna ~aHna 
~IHa o n o a o  t 5  qacoB. M y ~ c H ~ e  p a c T e g g g  I I B e T y T  I~ n yC:IOBH~IX 6oaee  qeM 14-qacoBoro  OCBe- 
Hiegffff. B om)ITaX no 3aTeHegnio p a c w e g n ~  HaMI~I y c T a g o n ~ e H o ,  qTO CHH~eHHeM ]/IHTeHCI/IB- 
HOCTI/I CBeTa nOBhItIIaeTc~ q~IC2IO ;J~eHCKHX p a c T e g ~ f i .  H a M g  NCTatIOB~IeHbI ~ g T e p c e n c y a a ~ , i ~ e  
pacTeit~n n ycaoB~nX ~OpOTICOrO ;Inn ( i ~ - - 1 3  nacoB) n noanqecTBe 2 2 - -3 0 % .  IIp~ v ~ n ~ a e -  
nun  ~ H a  Ha 6oabme, g e m  13 nacon, p a a B n T U n  ~ n T e p c e ~ c y a n h n ~ x  p a c T e n n f i  ue u a S n ~ a e T c n .  

[IpHBI~BKaMH paCTeHHIi pa3HOFO HO,~Ia - -  B 0 p O f l T H O  H 3 - 3 a  ~OpOTI~OrO BOFOTflTHBHOFO C ~ : I H -  ~eHgl:I  - -  H e  ~O(~THFHyTO u m c a K n x  H3MOHOHHI~ HOJI3. 


