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Abstract. Floral buds of Browallia demissa, at three stages of development, were cultured 
on Nitsch and Nitsch basal medium. The supplements used include IAA; several cytokinins -- 
benzyladenine, kinetin and 6-benzyl-9 tetrahydropyran-adenine (SD 8339); gibbereltic acid (GAs); 
2, 3, 5-triiodobenzoic acid (TIBA); arginine and cysteine. All three stages of floral buds failed to 
complete development. In some treatments stages I I  and I I I  produced callus and]or roots from 
the morphological basal end. Cytokinins promoted bud formation whereas both IAA and GA 3 
depressed bud formation The shoots differentiated in vitro were capable of setting flowers, 
fruits and seeds in all the treatments. The seeds were viable. Comparative studies of development 
of flowers in vivo and in vitro were made. In some treatments the flowers exhibited abnormal 
corolla, androecium and gynoeeium. Factors affecting normal bud initiation, organization and 
development are discussed. 

Studies  of  in  vitro cu l tu re  of  flowers a n d  floral p a r t s  h a v e  p r o v e d  useful  in 
our  u n d e r s t a n d i n g  of  floral m orphogenes i s  (GALU~, J u ~ G  a n d  LANG 1963, 
TEPFER e t  al. 1963, NITSCH 1967). These  s tudies  h a v e  ind ica t ed  t h a t  t h e  
fa i lure  to  ob t a in  c o m p l e t e  d e v e l o p m e n t  of  excised floral buds  in cu l ture  a re  
due  to  l ack  of  c a p a c i t y  to  e l a b o r a t e  t he  n e c e s s a r y  s t imul i  which  m a y  be  
p r e s e n t  in p a r t s  o t h e r  t h a n  t h e  flower. E v e n  in ins tances  in which  fa i r ly  
comp le t e  d e v e l o p m e n t  has  been  ob ta ined ,  t he  nu t r i t i ona l  r e q u i r e m e n t s  are  
c o m p l e x  (BLAKE 1966, PORATH a n d  GALUN 1967). 

Bes ides  excised  floral buds ,  f lowers d i f f e ren t i a t ed  in vitro h a v e  also b e e n  
s tud i ed  in a few species (NITSCH 1967). B u t  m o s t  of  these  s tudies  h a v e  been  
conf ined to  floral in i t i a t ion  a n d  r a r e l y  to  floral o rgan iza t ion  a n d  deve lop-  
m e n t .  T h e  p r e s e n t  s t u d y  on Browallia demissa covers  n o t  on ly  o rgan iza t ion  
a n d  d e v e l o p m e n t  b o t h  in excised floral b u d s  a n d  in b u d s  f o r m e d  in  vitro, 
b u t  also in i t i a t ion  of  floral buds  in  vitro. Effor t s  h a v e  been  d i rec ted  t o w a r d  
ob t a in ing  n o r m a l  f lowers a n d  to  s t u d y  t i m e  re la t ion  in in  vitro a n d  in  vivo 
flowers a t  d i f ferent  s tages  of  d e v e l o p m e n t .  Obse rva t i ons  were  also m a d e  on 
f lowering of  seedl ings r e a r ed  f r o m  t e s t  t u b e - f o r m e d  seeds a n d  in vivo seeds. 
Since in t h e  course  o f  i nves t iga t ion  a b n o r m a l  f lowers were  ob ta ined ,  t h e  
usefulness  o f  such  flowers in our  u n d e r s t a n d i n g  o f  floral morphogenes i s  is 
discussed~ 
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Material and Methods 

Browallia demissa (Solanaceae) is a winter annual (about 30 cm tall) bear- 
ing blue-violet flowers. In our depar tmental  garden it flowers from late 
August to March. Aseptic floral buds excised at the  following three stages 
were cultured on K formula of NITsc~ and NITSC~ (1967 a) basal medium 
without  glycine (NB). 

S t a g e  I :  0.1 to 0.2 em long --  sepals and stamens well formed; anthers 
contained microspore mother  cells; petals still at  primordial stage; stigma, 
style and ovules not  initiated. 

S t a g e  I I :  0.3 cm long -- as in I but  petals differentiated; microspores 
formed; stigma and style at  young stage; ovular primordia just  initiated. 

S t a g e  I I I :  0.5 cm long -- calyx-mouth open; corolla not  exserted; 
pollen grains formed and ovules just  initiated. 

Interact ion of some growth substances was studied by  supplementing 
the basal medium with IAA, some cytokinins -- kinetin, benzyl-adenine 
and 6-benzylamino-9-tetrahydro-2-pyran-adenine (SD 8339), and gibberel- 
lic acid (GA3) at 0-5 to 5 ppm. In  addition, effects of 2, 3, 5-tri-iodobenzoic 
acid at 1 to 10 ppm and amino acids, 1-arginine, and 1-cysteine, at  10 -5 
were also examined. In all t rea tments  three per cent sucrose was used; 
pI-I was adjusted to 5.5; and 20 ml of the  medium was dispensed into culture 
tubes (15 cm long and 2.5 cm in diameter). 

The cultures were grown under 12 to 16-h day and 12 to 8-h dark con- 
ditions, respectively, at  24 ~ day and 22 ~ night temperatures  and 50--60 
per cent relative humidity.  The combination of fluorescent and incandescent 
lamps gave an illumination of about  580 ft.-c, at  the  surface of culture tubes. 
The period of cultures varied from 6 to 11 weeks. Each t rea tment  was re- 
plicated thrice and each time 12--24 cultures were raised. In  studies on in 
vitro floral initiation, the  number  of days for visible appearance of floral 
buds, number  of leaves and length of the  differentiated shoots were recorded. 
For  microscopic examination, the  cultures were fixed in formalin-acetic- 
alcohol at  different stages. Following customary methods of dehydrat ion 
and paraffin-embedding, serial sections were cut 8--15 microns thick and 
stained with haematoxylin or safranin-fast green. 

Results 

The growth responses of floral buds, stages I to I I I ,  were evident  within 
the  first three weeks of culture. A general account of these responses is 
presented and the marked deviations from the general pat tern  are pointed 
out. 

Responses of Stape I Floral Bud 

The calyx that  was already present at  the time of culture did not  show 
any  visible change. The corolla remained at  the primordial stage; consequently 
the  stamens remained in situ. Micrbspore mother  cells failed to undergo 
meiosis; ovule initiation was inhibited; and only partial development  of  
the  stigma and style took place. The explants did not  callus or form roots. 
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Responses of Sta9 e II  Floral Bud 

In some treatments the calyx elongated (as much as 0.7 cm in NB A- IAA 
(1 ppm)-b  kinetin (0.5 ppm). The corolla differentiated. Nevertheless it 
failed to become exserted. In treatments with GAa alone and in GA 3 with 
IAA or cytokiuins, the corolla tube became flexuose. The stamens Showed 
only a slight elongation but the anthers were compressed. There was no 
pollen formation. The placenta bore presumptive ovule primordia. Rooting 
occurred sporadically on I/LA-medium. In several treatments the cut-end 
of the pedicel callussed, particularly in those of cytokinins and IAA. The 
callus showed interesting morphogenesis. 

Responses al Sta9 e I l l  Floral Bud 

The calyx showed normal growth but tended to become swoUen. In media 
supplemented with IAA or GAa alone or in combination, and with IAA and 
cytokinins~ the corolla mouth became exserted although the corolla tube 
continued to be flexuose and inserted. The anthocyanin pigmentation of the 
corolla was not intense. With TIBA treatment, the region of the corolla 
lobes just above the point of insertion of the stamen elongated consider- 
ably. 

The anthers were shrivelled and pollen grains mis-shapen. The differen- 
tiation of ovules progressed beyond the primordial stage, but only a few 
ovules developed. Nevertheless, the ovules failed to develop embryo sacs 
irrespective of the treatments but possessed endothelium (except in TIBA 
treatment). In TIBA treatment even the integument did not differentiate 
(Fig. 1). Both the outer epidermis of the single integument and the placental 
epidermis stained intensely with haematoxylin in cytokinins and IAA media 
(Fig. 2). The ovary wall also showed undulations. The inner epidermis, and 
the inner hypodermal layer of the ovary wall were sclerenehymatous (Fig. 3). 

Both callussing and rooting occurred from the cut-end of the pedicel, 
although the incidence of rooting was as low as 20 % and restricted to treat- 
ments of IAA, IAA and cytokinins, and arginine and cysteine. The callus 
showed morphogenesis similar to that  of the callus formed in floral explants 
of stage II. However, the growth and differentiation of the callus was much 
rapid in stage I I I  explants. All experimental observations were therefore 
made on callus stage I I I  explants. 

Morphogenetie Responses of Floral Callus 

The callus developed nodules or "meristemoids" (To~I~E~: 1966). The 
nodules differentiated either roots only, or both roots and shoots, except in 
basal medium and in medium supplemented with cytokinins in which only 
shoots were formed. The callus rarely produced flowers in the medium 
containing IAA (1 ppm), kinetin (1 ppm) and GAa (1 ppm) (Fig. 4). Root 
formation was optimal in IAA treatments in which not only the roots were 
initiated earlier but also the number of roots was greater than in others. 
Bud development was maximal in medium supplemented with cytokinins. 
The number of vegetative shoots that  developed in a treatment was con- 
sidered the bud number (Table 1). 

Rapid differentiation of the vegetative shoots occurred in cytokinin treat- 
ments 2--5 ppm. Basal medium, GAs, IAA, arginine and cysteine, treatments 
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retarded the rate of growth of vegetative shoots. The in vitro differentiated 
shoots ranged 0.5--20 cm in length. GA s promoted internodal elongation but 
suppressed leaf expansion. With increased cytokinins, although the shoots 
differentiated rapidly, the leaves were far from normal and the region of 
the shoot in contact with the agar medium became fasciated and developed 
shoulders. In TIBA treatment the fasciation of the shoot comprised flat- 

Table 1 
N u m b e r  of  shoots  d i f ferent ia ted in floral callus fo rmed in floral buds  
s tage  I I I *  

T r e a t m e n t * *  5 weeks 9 weeks 

Basal  med ium 
GA 3 (1--2)  
I A A  (1) + GA s (1) 
IAA (1) 
1-cysteine (12) 
1-arginine (17) 
IAA (1) + k ine t in  (1) + GA 3 (1) 
K ine t i n  (1--5)  
Benzyladenine  (2) 
IAA (1) -~ k ine t in  (2) 
I A A  (1) -~ SD 8339 (2) 
SD 8339 (2--5)  

1.8 
1.5 
1.3 
2.1 
2.1 
2.7 
2-2 
3.2 
3.4 
5.0 
7.1 
7.3 

3.4 
3.1 
3.8 
4.6 
4.1 
4.1 
4.2 
7.8 
4-2 
9.2 

12.2 
10.2 

* Average  of  24 cul tures  in 4 replicates.  
** Concent ra t ions  in rag/1 are  those  which elici ted normal  vege ta t ive  

growth.  

t ened  stem, involuted leaves and miniature enahons. But, to TIBA medium, 
addition of kmetin (1 to 2 ppm) overcame the effects of TIBA in the  later- 
formed shoots. 

In  na ture  flowering does not  occur in Delhi until after the  formation of 
nine leaves (seven vegetative and two eotyledonary). In  contrast,  the  
vegetat ive shoots differentiated from the callus flowered even when they  
bore as few as four leaves (Table 2) (Fig. 5). Cytokinin t rea tments  not  only 
reduced early flowering but  also increased the number  of floral buds (maximum 
being 40 in SD 8339 and kinetin treatments) .  IAA and GA3, in combination 
as well as given alone, reduced the  number  of floral buds per culture (Fig. 6). 

The seedlings raised in t r ea tment  with cytokinins alone or in cytokinins 
together  with auxin flowered earlier than  in basal medium, in gibberellic 
acid and amino acid t rea tments  (Table 3). Interestingly,  responses of seedlings 
raised from in vice seeds as well as seeds from in vitro differentiated flowers 
were similar. 

Irrespective of the  material from which the explants were derived, the 
morphology of the  flower formed in vitro was eharaetermtic of the species --  
bisexual and hypogynous. They were solitary and axillary below, and in a more 
or less one-sided raceme above. In  na ture  the  t ime between exsertion of the  
corolla tube and anthesis ranged from 6 to 8 days, while in cultures from 10 
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Table 2 
Correlat ion be tween  vege ta t ive  g rowth  and  flowering of  in  vitro shoots  
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Trea tmen t*  

Basal  med ium 
GA a (1) 
I A A  (1) + GA 3 (1) 
I A A  (1) + GA a (1) + k ine t in  (1) 
T I B A  (5) 
1-arginine (17) 
1-eysteine (12) 
r A A  (1) 
SD 8339 (2) 
I A A  (1) + h n e t i n  (1) 
K ine t i n  (2) 
IAA (I) + SD 8339 (2) 

Shoot  l eng th  
(in cm) 

Average  n u m b e r  
of  leaves before 

appearance  of  first  
flower 

7.5 5= 0.3 
7.7 4` 0.4 
8.0 5= 0.25 
8.2 5= 0.2 
Fase ia t ion  
8.1 • 0.02 
7.7 5= 0.03 
4-9 :j: 0-29 
3.3 5= 0.16 
6.0 5= 0.22 
4.8 4` 0.25 
5.6 5= 0.3 

7-2 5= 0.23 
8.0 5= 0.29 
7.6 5= 0.2 
5-4 5= 0.18 
Fasc ia t ion  
5.4 5= 0-27 
7-2 5= 0-02 
4.8 5= 0.27 
4.2 5= 0.2 
5.0 5= 0-2 
3.9 5= 0.2 
4.2 • 0.2 

N u m b e r  of  
floral buds  

per  cul ture** 

+ 
5= 
+ 
+ 
+ 
+ 
+ 

+ +  
5=5=5= 

5=5=5=+ 
+ + + 5 =  
5 = + + 5 =  

* Average  of  24 cul tures  in 4 replicates.  The concent ra t ions  
g rowth  (except  T I B A  t r ea tmen t ) .  

** 9 weeks af ter  culture;  
+ indicates  a t  least  five flower buds.  

Table 3 
Flowering response of  seedlings 

in mg/1 elici ted normal  vege ta t ive  

T rea tmen t*  
N u m b e r  of  days  

to  first  flower 
bud  appearance  

Leng t h  of  
seedling 
(in era) 

N u m b e r  of  
vege ta t ive  leaves I 

a t  time______of flowering 

7"0 5= 0"37 I 
6.5 5= 0.2 I 

Basal  med ium 
GAa (1) 
1-cysteine (12) 
1-arginine (17) 
I A A  (1) + GA 8 (1) + k ine t in  (1) 
SD 8339 (2- -5)  
IAA (1) + SD 8339 (2- -5)  
I A A  (1--2)  
K ine t in  (1) 
I A A  (1) + k inet in  (1) 

54.1 5= 1.5 
58.0 5= 0.5 
58.3 5= 2.0 
57.5 5= 2.1 
59.9 5= 1.6 
57.5 5= 2.3 
51.0 5= 1-8 
57.2 4- 2-6 
43.4 5= 1.1 
46.9 5= O.9 

7-2 5= 0.18 
6.3 4- 0.39 
7.4 5= 0.29 
7.1 • 0.32 
9.2 5= 0.6 
6.0 5= 0.28 
6.9 5= 0-4 
7.4 5= 0-2 
5.3 4- 0.2 
4.6 5= 0-2 

7.0 -4- 0"5 
7.0 5= 0"03 
6.4 ! 0.03 
6-4 4- 0.25 
6.4 4` 0.23 
5.8 • 0-29 
5.9 5= 0.26 
4-5 5= 0.16 

* Concent ra t ions  of  subs tances  are in rag/1 which  elici ted normal  growth.  4 - - 6  seedlings were  
reared  in each tube .  Average  of  24 seedlings in two  replicates.  

to 14 days. Not all the flowers developed in racemes as well as in the lower 
axils on the in vitro differentiated shoots arising from the calli did anthesize 
in the majority of the treatments. The number of flowers which showed 
anthesis ranged from 30 to 80 %, the percentage being lower for early-formed 
flowers. 

Among the abnormalities observed in cultures were the development of 
duplex flowers (Fig. 7), inhibition of corolla development (Fig. 8, 9)3 re- 
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duetion in number of corolla segments, receptacular origin of stamens (Fig. 
10), in ~itu germination of pollen grains, and formation of open carpels 
(Fig. 10). 

An unusual feature observed in high concentrations of cytokinins was the 
expansion of the corolla mouth without the elongation of the corolla tube. 
The number of corolla segments in the species is five. But, in cultures, flowers 
often showed only four, three or even two segments (an analysis of flowers 
gave the following data: out of 160 in  vitro differentiated flowers 20% had 
4-lobed corolla). Flowers bearing 4-and 5-segmented corolla developed on 
the same shoot. The number of veins was also fewer in 4-segmented corolla. 
The pigmentation of corolla was normal in all the treatments except in GAa 
and TIBA in which it was of low intensity. 

The androeeium comprised four epipetalous, didynamously inserted 
stamens. In high concentrations .of cytokinins and TIBA they became 
exserted (Fig. 7). In treatments in which the corolla failed to develop, the 
stamens originated from the torus itself. There was generally a delay in the 
development of pollen grains and embryo sacs in vitro (in vivo flower 
buds 0.5 em long contain pollen grains and megaspores while in  vitro flower 
buds of the same size contained archesporium and megaspore mother cells). 
High concentrations of plant growth regulators caused an early degeneration 
of microspore mother cells, formation of microsporangia devoid of contents 
and dilation of the connective tissue. 

Except in early formed flowers, pollen formation was normal in most 
treatments (Fig. 11). The pollen grains were binucleate and viable. They 
occasionally showed germination in  situ. Observations on stigma and style 
excised from flowers of different ages showed that  self pollination had 
occurred in vitro and there was normal growth of pollen tubes. Both fruit 
and seed set were common. 

The development of gynoecium was normal in all treatments. The number 
of ovules in IAA and kinetin-medium was comparable to that  in  vivo (Fig. 
11). In flowers formed early in SD 8339 (concentrations above 5 ppm) 
"'naked" ovules developed on a "column" (Fig. 10). These ovules tended 
to acquire an anatropous condition. In TIBA treatment the ovules remained 
as a mass of tissue without differentiation into nucellus and integument. 
In general, TIBA treatment caused a reduction in size of the floral organs. 

The development of embryo sac conformed to the description by MOHA~ 
(1966). Fruits were formed in all the treatments. They matched in size 
with those in  vivo. Fruit dehiscence was normal. However, seed number was 
low (as low as 2--30 in vitro against 20--120 seeds per capsule in nature). 
The seeds were viable and produced normal seedlings which set flowers and 
fruits. 

Discussion 

Various factors such as size of the explant, mineral nutrition, photo- 
periodism, carbohydrates and growth regulators are known to influence 
flower formation in  vitro --  both initiation and organization (CAPLI~ and 
•RIESEL 1967, IV[AROARA, RAIVCILLAC and BOUNIOLS 1965, •ITSCH and 
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NITSOH, 1967b, I~AOHAV~N 1961). Throughout the present study three per 
cent sucrose and a photoperiod of 12 to 16-h light and 12 to 8-h dark, res- 
pectively, were used. Explants of stage I succumbed in all treatments. 
Those of I I  and I I I  elicited only partial development. That the normal 
development of flowers could not be accomplished in vitro suggests that  
either the requirements were not adequate or a more complex medium was 
needed. The results with Aquilegia (TEPFER et al., 1963) and Viscaria 
(BLXXE 1966) have demonstrated that even on a complex medium normal 
pollen formation and ovule differentiation could not be achieved (Aquilegia) 
and an intervention of vegetative phase was necessary for normal flowering 
in vitro ( Viscaria). 

Whereas explants of stage I did not callus on any of the treatments, those 
of stage I I  and I I I  did on media supplemented with IAA, GA 3 or cytokinins, 
alone or in combination. This may be attributed to the endogenous regulators 
in the different stages of explants. Both IAA and eytokinins promoted bud 
formations but GA3 depressed it. Inhibition of shoot formation and root 
initiation has been reported in tobacco tissue cultures by GA 3 (MURAS~IG~. 
1965). Promotion of bud development in vitro by adenine and cytokinins are 
well documented (SKooG and M~T,ER 1957, TOI~I~EY J. G. 1966, NITSCH and 
N~TSCH 1967a). In the present study adenine was present in all the treatments. 
Although IAA and cytokinins promoted bud initiation, only cytokinins 
evoked rapid differentiation of these buds. This indicates the need for re- 
cognition of the events -- bud initiation and bud development as distinct 
from one another and probably controlled by different regulators. Similar 
have been the conclusions of NITSC~ and NITsc~ working with Plumbago 
indica (1967a). 

The shoots differentiating from the callus of the floral explants set normal 
flowers, fruits and seeds. The number of leaves present before flowering 
varied in different treatments. In most treatments 4--6 leaves were present. 
This number is less than that  obtained in seedlings (6--8 leaves in addition 
to 2 eotyledonary leaves). 

Rarely, flowers have also been obtained directly from the callus. Such an 
observation has also been made in t~anunculus scele~atus (KoNAI~ and ]Nx- 
TAI~-JA 1964) and Lunaria annua (PIERIEK 1967). In Lunaria annua, coconut 
milk from immature nuts if present in the medium promoted flower develop- 
ment directly from calli. I f  flowers could be differentiated directly from the 
callus routinely, the study of floral morphogenesis would be greatly advanced. 

As with vegetative buds, the number of floral buds also decreased in 
treatments with GA a alone or in combination with IAA. But in treatments 
with IAA alone and with cytokinins the floral bud number, like that of 
vegetative buds, also increased. 

The role of amino acids in flowering is not clear. STEII~B~.RG (1948) did not 
find any enhancement of flowering by amino acids in Nieotiana. Whereas 
NITSCH and NITSCa (1967b) found fewer flower buds in Plumbago with 
arginine treatment. 

Flowers in vitro matched with those in vivo in size and in pigmentation. 
However, TIBA reduced the flower size but  increased the length of the pe- 
dicel. Of the floral whorls, calyx was the least affected both in culture of 
explants of all three stages and in flowers differentiated in vitro. Corolla was 
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affected in explant cultures. Elongation and unfolding of corolla are known 
to be affected by chemical factors (GoLDsc~MIDT and MONSELISE 1966). 

The time between the appearance of floral bud and anthesis was 10--14 
days in vitro as against 6--8 days in nature. In media supplemented with 
increased concentrations of SD 8339, kinetin and benzyladenine, inhibition 
of tube elongation with or without opening of the corolla mouth was noticed. 
But it is significant that  on these media vegetative growth was also often 
far from normal. On transfer to media with low concentrations or without 
these chemicals, not only vegetative growth improved but also newly- 
formed flowers became normal. 

The characteristic number of corolla lobes for Browallia demissa is five. In 
eultures~ however, less than five corolla lobes differentiated in some flowers 
in media with IAA, kinetin, SD 8339 and their combinations, or cysteine. 
This tendency towards a reduction in the number of corolla lobes suggests 
interesting studies on symmetry and aestivation o'f corolla. 

Flowers both in vivo and vitro bore four stamens. In early formed flowers 
on cytokinins-supplemented media, degeneration of ~porogenous tissue, 
resorption of tapetal cells, and intrusion into the anther locules were frequent. 
Similar effects reported elsewhere have been attributed to unfavorable 
photoperiods and phytogametoeidal compounds (HESLOP-HA~lSO~r and 
ttESLOP-ttAR~ISO~ 1958, RUSTAGI 1967). 

In Browallia demissa stamens are not exserted. In contrast to this, in 
treatments with high concentrations of eytokinins and TIBA, the stamens 
protruded beyond the corolla or beyond the calyx in instances in which the 
corolla elongation was affected. 

Carpel development occurred normally on a variety of cultures where 
vegetative growth was satisfactory. In flowers formed early, with increased 
SD 8339 in the medium~ open carpels were formed. The formation of open 
carpels have also been observed with treatments of phytogametocidal com- 
pounds (see Mo~Azr RAM and RUSTAGI 1966). 

The requirements for ovule development are still obscure. There was 
invariably a reduction in the ovule number in all the treatments. In ad- 
dition, TIBA induced other abnormalities in ovule formation. Although 
there was reduction in the ovule number, the general structure of the ovule 
and the type of development of embryo sac was not affected in the majority 
of the treatments. Whether or not the embryo sac development proceeded 
normally, the endothelium formed invariably. 

The fruits formed in vitro were comparable to those in vivo in size but in 
number only 15 % of the flowers formed in vitro produced fruits. Like fruit 
number, seed number was also below average in vitro. This could be attri- 
buted to: (a) reduction in the ovule number itself; (b) decreased production 
of pollen; and (c) low incidence of self-pollination in cultures. Mu~As~mv. 
and NAKANO (1966) attributed the low seed set in 2Yicotiana species to the 
tetraploid nature of shoots differentiated in vitro. However, the ploidy could 
not be considered as a causal factor to low seed set because chromosomal 
analysis has shown that  in vitro plants of Browallia demissa are diploid 
(2 n = 22). 

The usefulness of the technique of in vitro floral initiation, organization and 
development can hardly be minimized. One of the several possibilities is of 
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obtaining clonal populations from vegetative buds differentiated in vitro. 
However, caution due to a variability in chromosomal constitution in vitro 
should be exercised. The growth of floral buds without detectable antho- 
cyanin synthesis and a later pigment developmen~ which can be correlated 
with bud length make Browallia demissa an ideal material for pigment 
studies. 
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P. S. GAlffAPATHY, Botanick6 odd61enl ~'niversity v Dill, Indie: Morfogenese kv6tu a kveteni 
v aseptiek~eh kulturdeh Browal l ia  d e m i s x a  LINN. - -  Biol. Plant.  11 : 165--174, 1969. 

Kv6trd pupeny BrowaUia demissa ve t~ech v~vojov~reh sShdiich byly p6stov~ny na z~kladnlm 
mediu ~Titsch a /qitsch. Do media byla p~id~vhna IAA, n6kter6 cytokininy -- benzyladenin, 
kinetin a 6-benzyl-9-tetrahydropyran-adenin (SD 8339); kyselina giberelovg~ (GAa); kyselina 
2,3,5-trljodbenzoovs arginin a cystein. V ~ddn6 variantlt podle stadia pupenu nedow k fipln6mu 
v~voji. V n6kter:~eh variant~ch sthdia I I  a I I I  dochhzelo ke vzniku kalusu a nebo ko~enfl z braze 
pupenfi. Cytokininy napom~haly tvo~eni pupenfi, zatlmco jak IAA tak GA potla6ily jejich vznik. 
Stonky diferencovan6 in vitro byly sehopn6 vytvo~it kv6ty, plody a semena ve v~ech varian- 
t&eh. Semena by]a ~ivotaschopns ]ayl srovn~v~n v~voj kv6tfi in vitro a in rive. V n~kter~rch 
variant~ch se v kv6teeh vytvA~ely abnorm~i, lnl kv6tni obaly, androeeum a gyneceum. Jsou 
dlskutovgmy faktory ovlivfijlcl normhln/vs~vo j a organizaei pupene. 

IL C. FAHAIIATII, EOTaHrl~ecKoe oT~eJIeHHe yHIIBepcHTeTa ~ ~[e~g, FIHzJm: Mop(lmrene3 
t ~ r ~ a  n ~BeveHne B acenTnuecKKx Ky~IbTypax Browal l ia  d e m i s s a  L I N N . -  Biol. Plant .  
i i  : 165--174, i969. 

Bupamiina~iic~ ~IBeTOqnhle notlK~ Browalia dernissa Ha Tpex CTa~HfiX paaBiiT~lg Ha OCHOB- 
HO~t cpe~e no H~Tq ri Hr~Tq. ~ o 6 a m ~  • cpe~e: HYK, HenoTopue I~TOKrIHIIHH - -  5eHa~-  
a~eHiiii, I~HHeTHIt lI 6-6eHaH~-9-TeTparii~poniipaii-a~eHHH (SD 8339); r r~56epe~onaa  K~C- 
:IoTa (GAa); 2,3,5-TpHfio~Se~ao~aa ~C~OTa; apr~HHHH H I~HCTeiiH. IIoJIIIoe paaB~Tiie He 
npo~rcxo~--ao H~ ~ O;~o~ ~a nap~aHTo~. B ~e~oTopux vap~aHTax II ~ III cTa~iilI o6paao- 
~a~c~ r~a~yc  II~ii ~opu~ r~3 ocno~anii~ noqerr I~HTOKHHHHI~I CIIOC05CTBOBaJ][I~ o6paao- 
~a~ii~o no~eI~ ~ TO npeMu ua~ I/IYK II FK no;xas~aa~ fix noau~I~noBen~e. CTe57II~I ~iit~)e- 
p e n ~ p o B a ~ n u e  in vitro 6 ~ r r  cnoco6~u 05paaoBaTb IIBeTLI, lrlXIO~hI H ceMeua no Bcex aa- 
pHHaHTax. CeMeHHa 55~nr~ ;4r CpasHIIBazIK paasgTge gne~o~ in vivo ~ in vitro. 
B neKoTopux ~apuaiiwax s gneTax o6paao .~aangcs  anoMa~t~HHue Kopoua, aH;~pottefi ~ r~- 
neKefi. 05cym~aiowcg ~at~TOp~ n ~ m m i i e  Ha HopMazr~noe paaniiTrIe II opraniiaartrno noq~cm 

The plates will be/ound at the end of the issue. 
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Figs.  1--3 .  B e h a v i o u r  of  floral e x p l a n t s  s tage  I I I  on basa l  § T I B A ,  basa l  + I A A  + k ine t in  
a n d  basa l  ~- I A A  + k ine t in  + GA 3 (3 weeks  a f te r  cul ture) ,  respect ively .  

Fig. 1. F lower  1;ud. Note  the  non-d i f fe ren t ia t ion  of  t he  n o r m a l  ovules  a n d  the  e m p t y  a n t h e r  
loeules. Magni f ica t ion  114 •  Fig. 2. O v a r y  showing  the  in tense  s t a in ing  of  the  o u t e r m o s t  
layer  of  the  i n t e g u m e n t  of  the  ovules  a n d  the  p lacen ta l  epidermis .  Magnif ica t ion  44 •  
Fig. 3. O v a r y  showing  wall undu l a t i ons ,  s e l e r e n e h y m a t o u s  inner  ep idermm a n d  inner  
h y p o d e r m a l  l ayer  of  the  wall. Magni f ica t ion  41 •  

Figs.  4 - -6 .  i n  v i t r o  flowers and- shoots .  F ig  4. F lowers  deve lop ing  d i rec t ly  f rom the  cal lus  on 
IAA,  k ine t in  a n d  GA 8 m e d i u m .  Magnif ica t ion  8 •  Fig. 5 .  I n  v i t r o  dif ferent ia ted  shoo t s  
on cy tok in ins  s u p p l e m e n t e d  m e d i u m  Note  t he  smal l  s t a t u r e  of  the  shoo t s  a n d  the  
large n u m b e r  of  b u d s  a n d  flowers. Magnif ica t ion  3 •  Fig. 6. I n  v i t r o  dif ferent ia ted  
shoo t  on I A A  m e d i u m .  Note  the  e longa ted  in te rnodes  a n d  sparse  floral b u d  develop-  
m e n t .  Magni f ica t ion  2.2 •  (Abbrevia t ions :  a -- an the r ;  c --  cal lus;  ] --  flower; ] l  b d  - -  

floral bud ;  o v  - -  ovule;  o v a  w a  - -  ova ry  wall;  p l  e p  - -  placen ta l  ep idermis ;  s h  - -  shoot) .  
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F igs .  7 - -11  I n  v i t r o  di f fe ren t ia ted  flowers. Fig. 7. Dup lex  flower d i f ferent ia ted  on I A A  a n d  
k ine t in  m e d i u m .  Note  the  c o m m o n  ca lyx  for bo th  the  flowers. Magnif ica t ion  40.5 ~ .  
Figs.  8 a n d  9. F lowers  wi th  inh ib i t ed  corolla d e v e l o p m e n t ;  no t e  t he  s t a m e n s  visible 
ou ts ide  t h e  calyx cup.  Magnif icat ion:  Fig. 8 8 •  Fig.  9 15 v,. Fig. 10. F lower  differen- 
t i a t ed  on increased  concen t r a t ion  of  SD 8339; no te  the  open carpel,  absence  of  s tyle  
a n d  s t i g m a  a n d  the  origin of s t a m e n s  d i rec t ly  f rom the  torns .  Magnif ica t ion  55.5 •  
Fig. 11. F lower  d i f ferent ia ted  on I A A  a n d  k ine t in  r a e d m m ;  the  flower h a s  n o r m a l  
a n t h e r  a n d  ova ry  s t ruc tu re .  Magnif icat loi l  38.2 •  (Abbrevia t ions :  a --  a n t h e r ;  c a  - -  

ca lyx ;  c o  - -  corolla; o v  - -  ovule;  s t  - -  s t amen . )  


