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Occurrence of Polyembryony in Vanda During 
in v ivo  and in v i tro Conditions 

Previous  reports  on the occurrence of p o l y e m b r y o n y  in 
orchidaceae have  been well summar ized  1, ~. There  is ha rd ly  
any  published account  abou t  po lyem bryony  in the  genus 
Vanda. Vanda Miss J o a q u i m  is a popular  local hybr id  (V. 
teres × V. hooheriana) 3. In  the  ma tu re  as well  as in some of 
the  germinat ing  seeds in cu l tura l  condit ions,  cer ta in  in- 
stances of po lyembryony  were noticed,  the  descript ion of 
which forms the subjec t  of this paper.  

As in o ther  orchids, the  seeds are  small  and the  embryo  
is a non-di f ferent ia ted  s t ruc ture ;  the  cells in the  basal  
(micropylar) region being s l ight ly bigger  t h a n  those of the  
apical (chalazal) region (Figure 1). Abou t  4000 seeds were 
examined  and in a lmost  1% of t h e m  there  were two 
embryos  in each seed, as was also revealed  in mic ro tome  
sections. In  some of these, the  c leavage was no t  deep and 
as such bo th  the  embryos  had  a c o m m o n  cent ra l  and basal  
por t ion;  while in others  i t  was deep and the  two  embryos  
were a lmos t  independent ,  excep t  for a c o m m o n  basal  
region (Figures 3, 4). Thus ,  t h e y  were  s l ight ly  d i i fe rent  
from one ano ther  and were formed as a resul t  of c leavag-  
ing of the  monozygot ic  embryo.  Fur ther ,  these clear ly  
resemble the  previous ly  described examples  of c leavage  
p o lyembryony  a. 

I n  order  to s tudy  the  germina t ion  and seedling forma-  
t ion,  the  seeds were inocula ted  on the  agar  m e d i u m  as 
defined by  VAC1N and WENT 5, and the  cul tures  were 
ma in ta ined  under  control led t empera tu re  and l ight  condi-  
tions. The  seeds ge rmina ted  readi ly  on the  m e d i u m  and 
formed young  seedlings wi th  2-3 leaves in 100-120 days.  
In  order  to s t udy  the  organogenesis,  t issues were r emoved  
from the  tubes  a t  periodic in tervals  and sections were pre- 
pared for histological  examina t ion .  A month-o ld  germina t -  

ing seed consisted of an enlarged embryo  t h a t  showed 
d is t inc t  apical and basal  regions (Figure 2). At  t he  apical 
end a p romer i s t em was formed,  which by  fur ther  differen- 
t i a t ion  gave  rise to the  shoot  apex  and  leaf pr imordia .  
F u r t h e r  detai ls  of p ro toco rm deve lopmen t  f rom such em- 
bryos and the  subsequent  organogenesis  t h a t  lead to the 
seedling fo rmat ion  will be publ ished elsewhere% The  twin  
embryos  present  in some of the  seeds, formed as a result  
of a c leavage  in the  monozygo t i c  embryo ,  also developed 
fur ther ,  resembling the  germina t ion  of s ingular  embryos  
of the  normal  seeds (Figures 3, 4) and gave  rise to double 
seedlings. Dur ing  the  earl ier  s tages of germinat ion ,  the  
double embryos  of the  seeds were b i la te ra l ly  symmet r i ca l  
(Figures 3, 4) and the  two seedlings formed f rom them 
were a lmos t  of equa l  size. I n  some of the  o the r  1-month-  
old germina t ing  embryos ,  a small  p r imord ium was or- 
ganized  in the  form of a budding,  and this grew into an  
addi t iona l  e m b r y o  (Figure 5). I n  still  o the r  cases, the  
apical  p romer i s t em d iv ided  into a n u m b e r  of pr imordia ,  
all of which fur ther  organized into mul t ip le  embryos  
(Figure 6). The  plural  embryos  formed this w a y  va r i ed  in 
number  f rom three  to n ine;  such  embryos  as developed 
dur ing the  germina t ion  could a lways  be dis t inguished 
f rom the  single or  double  embryos  developed in the  seed 
by  the i r  smal ler  size, s lower g rowth  and a symmet r i ca l  
s t ructure.  Fu r the r ,  the  seedlings formed there f rom were 
also smaller  in size. Thus  two tendencies  were observed  
wi th  regard to the  origin of p o l y e m b r y o n y  in th is  orchid 
hybr id .  Twin  embryos  were present  in the  seeds organized 
as a resul t  of c leavaging  of monozygo t i c  proembryos .  The  
o ther  t endency  was t h a t  addi t iona l  embryos  were formed 
by  the  process of budding  dur ing  the  seed germinat ion .  

The  f irs t  tendency,  name ly  c leavage  po lyembryony ,  is 
c o m m o n  in orchids and is r epor ted  in m a n y  genera  like 
Cymbidium, Eulophia and others  1, ~, and  all  such repor ted  
cases refer to the  occurrence of p o l y e m b r y o n y  in t he  de- 
ve loping  or  ma tu re  seed. However ,  the  second t endency  
repor ted  here, n a m e l y  the  fo rma t ion  of p lura l  embryos  
dur ing the  seed germinat ion ,  had  no t  been recorded before 
in any  of the  orchids so far s tudied  ~,~,~-x°. 

Rdsumd. Bien  que  le ph6nombne de Po lyembryon ie  air  
6t6 signal6 pour  d ix-neuf  generes de p lants  de Ia famille 
des Orchidaceae,  r ien n ' a  6t6 publi6 ~ ce su je t  sur  le genre 
Vanda. Nous avons  observ6, dans  les graines  retires d 'une  
Vanda mix te  aussi bien que  dans  celles g e r m a n t  sur  de 
l ' agar-agar ,  cer ta ins  cas de Po lyembryon ie .  Cet  ar t ic le  
rend  compte  du d6ve loppement  des embryons  6tudi6s. 
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Figures 1-6. (ar - apical region, br - basal region, lp - leaf primor- 
dium, prm - promeristem). Fig. 1. Whole mount of seeds. In one the 
twin embryos arc present, x 155. Fig. 3. Ls. of a month-old germi- 
nating embryo, x 100. Figs. 3--4. One-month-oId germinating twin 
embryos. In Fig. 3 note the formation of pro!neristem and leaf 
primordium, x90, x95. Fig. 5. Primordium of a second embryo 
developing from a 40-day-old germinating embryo, x 73. Fig. 6. 
Development of six independent embryos from a 40-day-old germi- 

nating embryo, x 55. 
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