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Introduction Description of the pollen type 

The Verbenaceae  is a large family wi th  up to 
98 genera  and abou t  2600 species. These  are  dis- 
t r ibu ted  worldwide,  but  wi th  a concen t r a t ion  in 
t ropica l  and subt ropica l  regions.  Only one genus 
occurs  in Wes te rn  Europe,  Verbena officinalis. 

One term,  a l r eady  used in p rev ious  pa r t s  of  
the  N E P F  is of  specia l  in te res t  here.  I ts  
def ini t ion is as follows: 
H-endoaperture: A compos i t e  endoape r tu re ,  
cons i s t ing  of a cen t r a l  pa r t  which  connec t s  two 
la tera l ,  l ong i tud ina l ly  e longa ted  ex tens ions  
(arms), thus  fo rming  an  H (Pun t  and  Nienhuis ,  
1976). 

The  equa to r i a l  d i am e t e r  (E) of  the  pol len is 
m e a s u r e d  w i thou t  the  fas t ig ium.  The  fas t ig ium 
in Verbena is p r o t r u d i n g  to a cons iderable ,  bu t  
var iable ,  ex ten t  and  this  could mean,  t ha t  
m e a s u r e m e n t s  of  E would also va ry  consider- 
ably. Consequent ly ,  to avoid  inconsis tency,  and 
to ensure  comparab le  m e a s u r e m e n t s  of  the  E, 
p a r a m e t e r s  of  the  fas t ig ium have  been excluded. 

Specimens examined 

All specimens listed here are housed in the herbarium of 
Utrecht (U). 

Verbena officinalis L. - -  England: Sloet 18; France: Exc. 
Biol. Stud. Utrecht 1961-1703; Germany: Behrendsen 
s.n.; The Netherlands: Colaris s.n., Fresh Material, Punt, 
Anno 1957. 

Verbena  ot~cinal is  type 

Pollen class: 3-Zonocolpora te  
PIE ratio: Usua l l y  s l ight ly  sub t r ansve r se ,  
somet imes  s l ight ly  semi t r ansve r se ,  adequa t e  
or  s l ight ly  suberect .  
Apertures: E c t o a p e r t u r e  - -  colpus; ve ry  nar-  
row, of  med ium length,  sunken;  ma rg in s  irreg- 
ular ;  ends acute ,  of ten very  i r r e g u l a r  (e.g. 
forked);  colpus  m e m b r a n e  not  visible;  cos tae  
colpi absent ;  f a s t ig ium dist inct ,  h igh  but  nar-  
row. E n d o a p e r t u r e  - -  a complex  H-l ike  thin- 
ning consis t ing of a la longate ,  colpus-l ike cen- 
t ra l  par t ,  two na r row,  l a t e ra l  t h inn ings  (arms)  
which  r u n  long i tud ina l ly  and  which  are  a b o u t  
as long as the  colpus  or  jo in  above  the  colpus.  
Exine: Thick.  Sexine  usua l ly  t h inne r  t h a n  
nexine;  nex ine  is ve ry  th ick  a t  mesoco lp ium 
and unde r  the  colpus,  only  s l ight ly  t h inne r  a t  
poles. Sexine 1 is a n a r r o w  l aye r  w i thou t  
d is t inc t  columel lae ;  sexine 2 a d is t inc t  tec tum.  
Ornamentation: T e c t u m  is smoo th  except  in the  
mesocolp ium.  In  the  middle  of the  mesoco lp ium 
usua l ly  an  i r r e g u l a r  o r n a m e n t a t i o n  of n a r r o w  
depress ions  and  smal l  r a i s ings  are  visible, thus  
fo rming  a r u g u l a t e  p a t t e r n  of  i r r e g u l a r  shape.  
This  o r n a m e n t a t i o n  is ha rd ly  vis ible  wi th  LM. 
Outlines: E q u a t o r i a l  v iew - -  el l ipt ic  or  some- 
t imes c i rcular .  Po la r  v iew - -  a n g u l a r  wi th  fiat  
or  i n t rud ing  colpi. Sides usua l ly  concave ,  or  
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when the mesocolpial elements are small, 
convex; angles obtuse or slightly flattened. 
Measurements: Glycerine jelly -- P 
24.0-(26.0)-29 ~m, E 25.0-(27.5)-30.0 ~m, P/E 
ratio 0.84-(0.95)-1.07; exine 1.5--3.5 pm; apocol- 
pium index 0.30-(0.45)-0.50. Silicone oil - -  P 
19.0 (22.0)-26.0 pm, E 20.0-(24.5)-28.0 ~m, P/E 
ratio 0.79-(0.80)-1.03. 
Species: Verbena officinalis 

Comments 
Literature concerning pollen of Verbena- 

ceae is infrequent, that  of Verbena officinalis 
even scarce and those available give rather bad 
information. It is surprising that  the H-endoap- 
erture in Verbena has not previously been 
properly described. Nair and Rehman (1962) 
described the arms of the H in Verbena 
officinalis as ~a small width marking a pseudo- 
colpus round the colpus"; Markgraf  and D'An- 
toni (1978) in Verbena junipera as '~margo, 
frequently joined across the poles", however, 
their photographs of that  margo look very 
much like the H in Verbena officinalis. 

The H-endoaperture is not only found in 
Verbenaceae, but also in Cornaceae (Ferguson, 
1978), Gentianaceae (Punt and Nienhuis, 1976) 
and in a few families not yet described 
(Vochysiaceae, Garryaceae). Ferguson gives a 
detailed description of the H-endoaperture in 
the Cornaceae (the genera Cornus, Curtisia and 
Mastixia) where the arms of the H are not formed 
by the complete absence of the nexine, as in 
Verbena but by the reduction of the nexine. 

Some authors apparently did not recognize 
the complexity of the apertures. Erdtman 
(1952) described colpoid meridional streaks 
near colpi margins, whereas Gibon (1955), 
describing Verbena officinalis in only a few 
lines, states, that  its pollen has "three pores, 
projecting". 

Faegri and Iversen (1975) and Moore and 
Webb (1978) called pollen of Verbena hetero- 
colpate, which in our opinion is not correct 
and, moreover, they described the aperture- 
complex wrongly. Faegri and Iversen recog- 
nized '~9 meridional fissure like furrows in 
three groups, the central furrow of each group 

crossed by a transverse furrow; the lateral 
furrows within each group may fuse at the 
ends", Moore and Webb "three porate colpi 
and six nonporate colpi, the nonporate colpi 
situated on either side of a porate colpus". Also 
Nair and Rehman (1962), in a small drawing, 
situated a pseudocolpium in the area around 
the colpus between the places where the arms 
of the H lay under the sexine. In our opinion, 
Verbena officinalis pollen is 3-zonocolporate 
with complex endoapertures (H-endoapertures) 
rather than heterocolpate. This opinion is in 
agreement with that  of Raj (1983) who de- 
scribed a Verbena type, but as the description 
is mainly based on SEM-micrographs, features 
of the endoaperture are hardly mentioned. 
Probably his description of "transparent  col- 
poid streaks in the mesocolpium" represents 
the arms of the endoaperture. 

Little has been published concerning the 
ornamentation in the mesocolpium. Raj (1983) 
gives a description of the mesocolpium being 
an "oval-shaped depression". His pictures, 
on the other hand, distinctly show some 
kind of irregular ornamentation. These sexine- 
elements in the middle of the slightly sunken 
area may belong to the harmomegathical 
system. 
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Plate descriptions ( a l l  f i g u r e s  × 2000) 

PLATE 1 (p.78) 

Verbena officinalis L. (figs.l,3, 5-6, Behrendsen s.n.; figs.2,4, Sloet 18) 
1. SEM micrograph; polar view. 
2. SEM micrograph; oblique view, ornamentation mesocolpium. 
3. SEM micrograph; equatorial view, ornamentation mesocolpium 
4. Polar view, lateral thinnings of H-endoaperture join at colpus ends. 
5. Polar view, cross-section, irregular ornamentation in mesocolpium present. 
6. Equatorial view, distinct fastigium visible. 

PLATE 2 (p.79) 

Verbena officinalis L. (figs.l-5, Behrendsen s.n.; fig.6, Sloet 18) 
1. Distinct fastigium at high focus. 
2. Fastigium at slightly lower position with an indistinct colpus. 
3. Colpus in the middle of the central part of the H-endoaperture. 
4. Central part of the H-endoaperture at lower focus. 
5. Mesocolpium with irregular ornamentation. 
6. Distinct lateral thinnings of the H-endoaperture about as long as the less distinct colpus. 



PLATE 1 (Verbena oficinalis type: V. oficinalis) 
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