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SUMMARY 

The effect of various chemicals on the size of recent pollen grains of Corylus 

avellana L and Quercus robur L was studied The size of acetolysed grains was 

affected by the treatment prior to acetolyszs and moreover by the duration of 

acetolysis Preparation methods, which produce comparable sizes and shapes, 

are given for both fresh and dried polhnlferous material It is concluded that size 

and shape are valuable for the determlnatmn of types A new method is described 
for isolating anthers from herbarium sheets without causing great damage to the 

flower Glycerin jelly proved to be a good mounting medium, provided that the 

cover glass is supported by granules of modelling clay 

INTRODUCTION 

it IS common knowledge among palynologlsts that the size of pollen grams 

is affected by both chemical treatment (CHRISTENSEN, 1946) and mounting media 

(ANDERSEN, 1960) As pointed out by Chrlstensen the change In size of pollen 

grains under various conditions is of considerable interest because the dimensions 

of such grains can be used as a means of characterization and Identification 

Unfortunately such an ~dentnficatxon based on the dimensions of a pollen gram 
may be erroneous if no attention is given to the method apphed 

While examining pollen grains of Comus sangumea L during a pollen 
morphological study of the Cornaceae s l ,  it was found that there were shdes 
prepared from dried material and slides prepared from fresh flowers, preserved 

in glacial acetic add The materials in both kinds of slides originated from exactly 
the same plant specimen It was a surprise to see that the pollen grams in shdes 
from herbarium material were larger than the grains taken from fresh-flower 
material The pollen obtained from herbarium material was measured zmmediately 
after preparation of the slide and compared with that made from fresh material 
two years after mounting Such an increase m size became more apparent when 
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both were mounted in glycerin jelly, according to the method described by PUN r 

(1962) 
Consequently, a study of the changes in s~ze of  pollen grains under various 

treatments is deemed necessary 

CURREN1" P R E P A R A T I O N  METHODS 

Currently there are the three following basic methods of treatment 

(/) The glycerin-jelly method described by WODEHOUSE (1935) based on a 
non-chemtcal treatment Pollen grams are picked out of the anthers and placed 

on a microscope slide, stained and mounted in glycerin jelly The disadvantage of 

this method is that the contents of the pollen grain does not dissolve and con- 

sequently ~t remains not fully transparant after treatment 

This method is sttll in use by pollen-allergy speclahsts, students of honey 

plants and a few pollen morphologists 
(2) The potassium hydroxide method described by VON POST (1933) and 

modified by FracAs (1937) Polhmferous material is boiled in a 10% potassmm- 

hydroxide solution for 10 mm and then mounted Jn glycerin jelly Th~s treatment 
removes the lntme and cell contents w~thout damaging the exlne Since pollen 

grams treated in this way have little colour, some specialists prefer staining the 

exlne 
Th~s method proved to be most suitable for delicate pollen grains such as 

those occurring in Cannaceae, Juncaceae, Lauraceae, Marantaceae, Musaceae and 

Zlngiberaceae p p (ERDTMAN, 1952, TRAVERSE, 1966, and others) 

(3) The acetolysls method Introduced by ERDTMAN and ERDrMAN (1933) 

and ERDXMAN (1934) and revised by him in 1960 This method is based on a 

chemical destruction of cellulosic and cytoplasmic materml by means of a mixture 
of  acetic anhydride and concentrated sulphurrc acid During thJs process the 

exme ~s coloured 
This method is commonly used by pollen anahsts and a large number of 

pollen morphologists 
TRAVERSE (1965) pointed out that the correct term for this chemical destruc- 

tion is acetylatlon However, I still prefer to use the term acetolys~s here, not Jn a 
chemical sense but as a pollen preparatxon method after ERDTMAN (1952) 

The more so because this term has found its place In the palynologlcal htera- 

ture 

The effect of  preparation methods on pollen stze 

Several palynologzsts found that the s~ze of recent pollen grams depends on 

the treatment used 
CAIN (1944) studied the slze-trequencJes of pollen grams of 4btes/laser1 
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He concluded that treatment with acetolys~s mixture after bolhng with potassium 

hydroxide causes abnormal swelhng of the pollen grams 
CHRISTENSEN (1946) examined size changes of recent material of Cotylus 

avellana His mare results were (1) Acetolysls expands pollen grains spontaneously 
at the moment  that these grains are brought into contact with the hot acetolysis 
mixture (2) Size decreases during the process of acetolys~s (3) Acetobsls  after 
treatment with potassium hydroxide causes swelhng of the pollen grams to s~zes 
much larger than treatment without potassmm hydroxide 

WENNER (1947) compared the &fference in size of pollen grains caused by 
boding in potassium hydroxide and by bolhng m an acetolysls mixture He found 
that m most cases acetolysis caused a s~gmficant size increase ff compared with the 
potassmm-hydrox~de treatment 

FAEGRI and DEUSE (1960) found the effect of  prolonged boding m acetolys~s 
mixture and potassium hydroxide (up to 21 h) neghglble 

WHITErfEAD (1965) compared the sizes of  pollen grams of Juglandaceae as 
reported by WODEHOUSE (1935), ERDTMAN (1943, 1952), HEIMSCH (1944) SrA- 
CrtURSKA (1961), and SXONE (1963) with his own results He concluded that the 
s~ze ~s affected by the treatment used 

TING (1966) examined changes m size of  pollen grams of Ptnus under 
various condmons According to his results acetolysed pollen grams produce the 
same mean s~ze as untreated pollen grams mounted m glycerin jelly He stated 
" the cause of expansion is vaporization of latent moisture owing to intense 
heating, rather directly apphed or generated by chemIcal reaction'" 

BJORK (1967) studied the influence of acetolysls mixture on the s~ze of 
Phlagmttes attsttahs I pollen Prolonged boding causes an increase in size 

CURRENT MOUNTING METHODS 

The oldest mounting medm reported in the literature are glycerin and 
glycerin jelly More recently many other mounting me&a have been recommended 
by various speclahsts, but most of  these media have not been accepted by palyno- 
loglsts Th~s does not apply to slhcone off, suggested by ANDERSEN (1960) Other 
mounting media can be found m BROWN (1960), who offers a comprehensive list 

The effect o[ mounting media on pollen size 

Various spectahsts report that pollen grams mounted m glycerin jelly often 
swell markedly The same applies to glycerin as mounting medium, but to a lesser 
extent 

CHRISTENSEN (1954) called attention to the tendency of exmes to swell m 

1 According to CL~,'CTON (1968), Phtagmttes austrahs (CAr )  TRIN e~ STEUDEL lS the correct name 
for Phraqmtte~ commums TRIN 
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glycerin and glycerin jelly He stated that this effect was probably due to absorp- 
tton of water 

ERDTMAN and PRAGLOWSI~I (1959), ANDERSEN (1960), AYTUG (1960), 
DONNER and VUORELA (1966), LO~REAtJ (1966) and BJORK (1967) reported the 
same effect and shared more or less the oplmon of CIJRISTENSEN (1954) about the 
cause of thzs swelhng FAEGRI and DEUSE (1960), however, stated "' we still 
do not know anything about what causes the sometimes abnormal behawour of 
pollen grains m glycerol jelly preparatmns'" 

CtJSmNG (1961) reported a relationship between the distance of the cover 
glass and the slide, which he called the thmkness of  the shde, and the swelling of 
pollen grams The size was found to be directly proportional to the thickness of  the 
slide, m other words to the amount  of pressure on the grams by the co~er glass 
Pollen grams mounted m slides thicker than the grams did not show any swelhng 
even after long storage 

TING (1966) pointed out that " the expansion m glycerin jelly with t~me 
is caused by the acid reaction of the glycerin jelly" 

PURPOSE OF THF PRESENT S F U D Y  

Study oj the effects oJ pleaervatmn on pollen atze 

There are two methods of preservation of polhmferous material available, 
namely (I)  Preservation by drying fresh material, which here is called phystcal 
preservation, (2) Preservation by storing fresh material mso lu t tons  hke glacml 
acetm acid etc ,  which m this study is called chemmal preservatmn 

The effect of  preservatmn on the size of  pollen grains will be &scussed 

Study of  the effect of  %t ettmg agent" on pollen ~tze 

It Is well known that detergent solutions hke "Teepol",  etc soften dried 
flowers (DAvis and HEYWOOD, 1963) This softening is based on a decrease of the 
surface tension by the detergent Plant taxonomists m the Division of Palaeo- 
botany and Pollen Morphology m Utrecht use "wetting agent ''1 to soften 
flowers The effect of "'wetting agent" on the size of pollen grams will be &scussed 
later 

Study o/ the  effect of  mounting me&a on pollen size 

It seems clear that mounting media hke glycerin and glycerin jelly may 
affect the size of pollen grams In this study attention will be given to the factors 
causing such changes in smze 

1 "Wetting agent" is made by Kodak Lid, London 
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CHOICE OF MATERIAL 

In this study pollen grains of  Cor)lus avellana L and Quercus robur L were 
used Reason for the selection of Coryhls is that this species has already been 
studied before It  may be valuable to compare the results with those of other 
specmlists On the other hand Quercus, although less used for experiments, has a 
rather different kind of pollen type, namely 3-colpate versus 3-porate m Corl'lus 

Fresh polllmferous material was collected from a single specimen of Coo lus 
avellana L and from one specimen of Quelcus robin L,  both from the vicinity of 
Utrecht 

METHODS 

Chemtcal~ used 

In this study the following chemicals were used 
acetic anhydride (acldum acettcum anhydridlcum) 
glacial acetic acid (actdum acetlcum concentratum) 97 98 °/o 
glycerin (glycerinum) 50 ~o 
glycerin jelly prepared according to Sass, formula gelatin 5 g, water 20 cc, 

glycerin 30 cc, phenol crystals 5 g 
lactic acid (acldum lacttcum) ca 85 °/o 
potasslum hydroxide (kahum hydrlcum) 10° o 
sulphunc acid (ac~dum sulphurlcum) 94-96°,o 
water, in all cases tap-water was used instead of d~stilled water 0t appeared 

that tap-water, at least that of Utrecht, gave the same results as distilled water) 

"Wetting agent" 1 °o 

Pt eparatton methods 

The polhmferous maternal of both species was homologlzed alternately and 
afterwards divided into two parts One part  was preserved physically by drying 
m a stove at 75°C for 10 days and the other part chemically by storing m the 
following solutions 10~  potassium hydroxide, water, glacial acetic acid and 
lactic acid 

Ph) stcallv preserved material 
Pollen samples were boiled in a water bath with the same solutxons as used 

for chemical preservation, namely 10 ~o potassium hydroxide, water, glacial acetic 
acid and lactic acid The time selected for bolhng was in the case of 10 ~ potassium 
hydroxide, water and glacial acetic acid 2, 4, 8, 16 and 32 rain and in lactic acid 
2 mln only After treatment, each sample was boiled in a mixture of 9 volumes 
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acetic anhydride and 1 volume concentrated sulphunc acM (acetolys~s m~xture) 

for 1, 2, 4, 8 and 16 ram, respectively, in a water bath 

Chemtcally preserved matertal 
Each sample was boiled m acetolys~s rmxture for 1, 2, 4 8 and 16 ram, 

respectwely, m a water bath after storage for 3 and 12 months 

Mounting method 

Pollen grams were mounted m glycerin jelly According to the method 

described by PUNT (1962) granules of modelhng clay were used as cover glass 

supports The glycerin jelly was prepared according to Sass 

Measurements, stattstws and graphs 

All measurements have been carned out by this writer personally, for reasons 

mentioned by CHRISTENSEN (1946) The microscope used was a Leltz Ortholux 

objectwe Leltz plan apo ol 100/1 32. eyepiece Leltz per~plan GF × 10M and a 
LeJtz eyp~ece micrometer Each scale degree of the micrometer represents 1,03 l~ 

(size umt) 

Deter ruination of size 
To determine the size of the pollen grams of Corl lus the equatorial dIameter 

was measured m polar wew The size of pollen grams of Quercus was determined 

by measuring the polar ax~s in equatorial view 

S1gnoqcance of the 3lze differences 
To test the slgmficance of the size differences the "Student test" was used 

(see SNEDECOR, 1959), 100 pollen grams of each collection were measured The 

class interval was 0,515/~, I e ,  half the s~ze umt 

Composmon of graphs 
The s~zes obtained by the measurements were plotted on a graph and con- 

nected with each other by a smooth line 

Physically preserved matertal The relationships between size and the various 
treatments are shown m two ways (1) A graph showing the relationship between 
size and bolhng time with acetolysxs mixture The time of boihng with the solutions 
prior to acetolysls is constant (2) A graph showing the relationship between size 
and bolhng time with solutions prior to acetolysls The t~me of acetolys~s is con- 

stant 
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Chemwalh' preserved material T h e  r e l a t ionsh ips  be tween  size and  b o d i n g  

t ime  wi th  acetolys ts  m~xture a f te r  p r e s e r v a t i o n  in one  o f  the  a b o v e  m e n t i o n e d  

so lu t ions  are  s h o w n  in g raphs  

THE EFFECTS OF PREPARATION METHODS ON PHYSICALLY PRESERVED MATERIAL 

E[/e~t o/10 °'o potassium hydrowde on non-acetol)sed grams 

P r o l o n g e d  b o d i n g  caused  a s l ight  increase  m size o f  the po l len  grains ,  

a l t h o u g h  n o t  s ignif icant  This  appl ies  to bo th  Coo lus (see Fig  13, curve  / )  and  

Quercus (see Fig  13, curve  2) 

Effe~ t o/ 10 °/o potassmm hydroaule on acetolrsed grams 

P r o l o n g e d  b o l h n g  causes  a s l ight  increase  in size, a l t h o u g h  n o t  s ignif icant  

This  apphes  to b o t h  Corylus (F ig  1) and  Quercus (F~g 2) T h e  size o f  ace to lysed  

pol len  gra ins  is no t  in f luenced  by the  Ume o f  bo i l ing  m p o t a s s i u m  h y d r o x i d e  

29 

~2e 
to i a 

2 4 8 16 
bothng t/me w/th ootas~/um hydrox ide In rain 

I 

32 

Fig 1 Influence of potassmm hydroxide on the size of acetolysed pollen grams of Cot~lua 
Curve 1, acetolysls for 1 rain, curve 2, acetolysis for 2 ram, curve 3, acetolys~s for 4 ram, cur~e 4, 
acetolysLs for 8 ram, curve 5, acetolysls for 16 rain 

3 0 ~  . 

~ 28 

botllng time wtth potos~lum hydr'oxtde in mtn 

! 

'5 

Fig 2 Influence of potassium hydroxide on the size of acetolysed pollen grains of Quetcus 
Curve 1, acetolysls for 1 ram, curve 2, acetolys~s for 2 ram, cur~e 3, acetolys~s for 4 ram, curve 4, 
acetolysis for 8 ram, curve 5, acetolysis for 16 mm 

Effect of  a~ etolysts mlvture on grams boded m 10 % potassium hydroaMe 

C o n t i n u o u s  acetolys ts  for  4 m l n  causes  a decrease  m size o f  the  po l l en  g r a m s  

for  b o t h  Corylus (F ig  3, curves  1-5) and  Quercus (Fig  4, curves  1-5) This  decrease  

Js no  Longer s lgmf ican t  a f te r  4 m m  acetolys ls  
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~28 

1 2 4 8 15 
ocetolys ls t /me  /n rnln 

F~g 3 Influence of acetolysls m~xture on the size of pollen grams of Co~ vlus after treatment with 
potassmm hydroxide Curves l-5, dried materml boiled in potassmm hydroxide curve 1, boiled 
for 2 rain, curve 2, boiled for 4 ram, curve 3, boded for 8 ram, curve 4, boiled for 16 ram, curve 5, 
boiled for 32 rain Curve 6 fresh materml preserved in potassium hydroxide, preservation for 
3 months 

3, \ 

oceto /ys ts  t/me tn rnln 

- - 6  

5 
4 

16 

Fig 4 Influence of acetolysls mixture on the size of pollen grains of Quercus after treatment with 
potassium hydroxide Curves 1-5, dried material boiled in potas~mm hydroxide curve 1, boiled 
for 2 ram, curve 2, boiled for 4 ram, curve 3, boiled for 8 ram, curve 4, boiled for 16 rain, curve 5, 
bo~led for 32 mm Curve 6, fresh material preserved m potassmm hydroxide, preservation for 
3 months 

Effect oJ water on non-acetolysed grams 

M a x i m u m  stze i n c r e a s e  o f  Corylus p o l l e n  g r a m s  ts a t t a i n e d  a f t e r  6 rmn  (see  

F ig  13, c u r v e  3)  a n d  o f  Quercus a f t e r  5 m m  (see F i g  13, c u r v e  4)  o f  c o n t i n u o u s  

b o l h n g  

Effect o f  water on aeetolysed grams 

M a x i m u m  s~ze i n c r e a s e  o f  Corylus p o l l e n  g r a m s  is r e a c h e d  a f t e r  20  m m  

(F ig  5 ) a n d  o f  Quercus a f t e r  12 m m  o f  b o l h n g  (F ig  6) T h e  szze o f  a c e t o l y s e d  p o l l e n  

g r a m s  t h u s  d e p e n d s  o n  t he  l e n g t h  o f  t~me o f  b o l h n g  m w a t e r  
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~.32 ~ 
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, 1 

4 8 is 2~ 
bol/ ir)g t ime  w i th  w a * e r  m m i d  

Fig 6 Influence of  water on the size of acetolysed pollen grams of Querclt6 Curve 1, acetolysJs 
tor I ram, curve 2, aeetolysls for 2 ram, curve 3, acetolysls for 4 ram, curve 4 acetolys~s for 8 ram, 
curve 5, acetolys~s for 16 mm 

Effect o f  acetol)sts mtxtute oll grams boded m ~,atet 

Both Corylus (Fig 7, curves 1-5) and Quercus pollen grains (Fig 8. curves 

l -5)  show a minor though ummportant decrease in size after prolonged acetolysls 

34F 

31 
I 

29 I I 

4 

I 

!3  I 

I 

12 

27 

2 4 8 16 
acetolys~s t ime m ra in  

Fig 7 Influence of acetolysls mixture on the size of  pollen grams of Corvlus after treatment with 
water Curves 1-5 dried material boiled in water curve 1, boded for 2 rain, curve 2, boded for 
4 ram, curve 3, boded for 8 ram, curve 4, boded for 16 mm,  cur~e 5, boded for 32 mm Curves 
6-7, fresh material preserved m water curve 6, preservation for 3 months,  curve 7, preservatron 
for 12 months  
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4 8 16 
t i m e  in a i r  

Fig 8 Influence of  acetolysls mixture  on the size of  pollen grains of  Quetcus after t rea tment  with 
water  Curves  1-5, dried mater ia l  boiled in water  curve 1, boiled for 2 min ,  curve 2, boiled for 
4 m m ,  curve 3, boiled for 8 min ,  curve 4, boiled for 16 rain, curve 5, boiled for 32 m m  Curves  
6-7, fresh mater ia l  preserved in water  curve 6, p r e se rvanon  for 3 m o n t h s ,  curve 7, preservat ion 
for 12 m o n t h s  

Effect of glacial acetic acid on non-acetolysed grams 

Both Corylus (see Fig 13, curve 5) and Quercus (see Fig 13, curve 6) show a 

minor, but not ~mportant decrease in pollen-gram s~ze after cont inuous  boflmg 

32 

I 

29 
:~ I f !  

£ 28 I 

~ 2  4 ~ 76 
boil ing t ime with g l ac ia l  acet ic  a c i d  in mln  

43 

32 

Fig 9 Influence of  glacial acetic acid on the size of  acetolysed pollen grains o f  Cotylus Curv~ 1, 
acetolysis tor  1 rain, curve 2, acetolysls for 2 rain, curve 3, acetolysls for 4 rain, curve 4, acetolysis 
for 8 rain, curve 5, acetolysis for 16 rain 
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Effect o f  glacial acettc actd on acetolysed grams 

P r o l o n g e d  b o i l i n g  c a u s e s  a n  i n c r e a s e  m size o f  t he  p o l l e n  g r a m s  T h i s  

i nc r ea se  is n o  l o n g e r  s ign i f i can t  a f t e r  14 m m  or  m o r e  fo r  Corvlus (F ig  9) T h e  s a m e  

h o l d s  fo r  Quercus a f t e r  8 m l n  o r  m o r e  (F ig  10) M o r e o v e r ,  t t t s  o b w o u s  t h a t  

b o t h n g  fo r  8 m m  or  [ a n g e r  ts d e t r t m e n t a l  to  t he  c y t o p l a s m ,  w h i c h  c a n  w i t h s t a n d  

u p  to  4 m m  o f  a c e t o l y s l n g  

34 

33 

32 

3 1  

~ 30 

~4 
~29 

H o w e v e r ,  t h i s  does  n o t  a p p l y  to  all p o l l e n  g r a m s  

q 

1 
4 8 16 32 

bolltnq time with qlaclal acetic acid in mtn 

Fig 10 Influence of glacial aceUc acid on the size of acetolysed pollen grains of Quetcu~ Cur~e 1, 
acetolysls for 1 rain, curve 2, acetolysIs for 2 ram, curve 3, acetolysls for 4 rain, curve 4, acetolyslS 
for 8 ram, curve 5, acetolysls for 16 rain 

Effect o f  acetolysts mlxtut e on grams boiled ll1 glacial acetic acid 

P r o l o n g e d  ace to lys l s  c a u s e s  a d e c r e a s e  m size T h i s  d e c r e a s e  ts n o  l o n g e r  

s l g m f i c a n t  a f t e r  4 - 9  m l n  o r  m o r e ,  d e p e n d e n t  o n  b o t h n g  Ume m g lacml  ace t ic  ac id ,  

% 

32 

31 

5 

3 

"1 
5 7 

acetotysls r ime  in mln 

Fig l 1 Influence of acetolysms mixture on the size of pollen grains of Corylus after treatment with 
glacial acetic acid Curves 1-5, dried material boiled in glacial acetic acid curve 1, boiled for 
2 mln, curve 2, boiled for 4 rain, curve 3, boded for 8 rain, curve 4, boiled for 16 mln, curve 5, 
boiled for 32 rain Curves 6-7, fresh material preserved in glacial acetic acid curve 6, preservation 
for 3 months, curve 7, preservation for 12 months 
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for Corvlus (Fig 11, curves 1-5) The same holds for Quercus pollen grams after 

4-7 mm or more (Fig 12, curves 1-5) 

34 

33 

32 

31 

:~ 30 
S 

29 
2 4 

aceto[ysls t i m e  in rntn 

3 

8 16 

Fig 12 Influence of acetolysis mixture  on the size o f  pollen grains of  Quercu~ after t rea tment  
with glacial acetic acid Curves  1-5, dried material  boiled in glacial acetic acid curve 1, boiled 
for 2 ram,  curve 2, boded for 4 rain,  curve 3, boiled for 8 rain, curve 4, boiled for 16 ram,  curve 5, 
boiled for 32 m m  Curves  6--7, fresh mater ia l  preserved in glacial acetic acid curve 6, preservat ion 
for 3 mon ths ,  curve 7, preservat ion for 12 m o n t h s  

2g ~ 113 

boiling time In mtn 

Fig 13 Influence o f  prolonged boiling in var ious  liquids Oil the  size o f  non-acetolysed pollen 
grains Curve  1, influence o f  po tas s ium hydroxide  on  the size o f  pollen grains o f  Cor) lug, curve 2, 
influence o f  po t a s s ium hydroxide  on  the size o f  pol len grains o f  Quercus, curve 3, influence o f  
water  on  the size o f  pollen g rams  of  Corvlus, curve 4, influence of water  on the size of  pollen 
grains o f  Quercus, curve 5, influence of  glacial acetic acid on the  size of  pollen grains o f  Cot vlus 
curve 6, influence o f  glacial acetic acid on  the size of  pollen g rams  of  Qitetcus 

Effect o f  acetol3sls mtxture  on grams botled m lactw acid 

Prolonged acetolysts of  both Corylu~ (Fig 14, curve 1) and Quercus pollen 
grains (Fig 15, curve 1) show a decrease m size after 2 mm o f  boding in lactic 

acid This decrease is no longer Impor tant  after 3 mm 
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Fig 14 Influence of acetolysls mixture on the size of pollen grams of Cotvlua after varmus 
treatments Curve l, dried material bo~led m lactm amd for 2 ram, curve 2, drmd matmml treated 
w~th ' wetting agent", curve 3, fresh material preserved m lactrc acid for 3 months, curve 4, drmd 
material boded m potassmm hydroxide for 2 mm curve 5, fresh materml prese~,cd m glacml 
acetic acid for 3 months 

Effect o/acetolysts nuxture on grams treated n tth "it ettmg agent" 

Cont inued  acetolysls, after t reatment  with "wett ing agent",  of  both Cot ~/u6 

(Fig 14, curve 2) and Quercus pollen grams (Fig 15, curve 2) shows a decrease ~n 

size Thts decrease becomes less ~mportant after 3 mm 

Treatmettt after ERDTMAN ( ] 960) 

The pollen grams were treated exactly as prescribed by ERDTMAN (1960) 

It was difficult to measure the size, because about  80 04 of the pollen grams were 

folded and wrinkled The mean size of Coo'his grains was 27 4 ~ and of those of 

Quereus 28 2 it 

Treatment after TEPPNER (1966) 

TEPPNER (1966) recommended the use of hot glycerin after acetolysis but 

before moun t ing  m glycerin jelly After boil ing m 10°,o potassium hydroxide for 

2 mm and acetolyszs for 4 ram, the mean size of Corvlus grains was 30 6 It and o| 

Quercus grams 31 3 / t  
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Fig 15 Influence of acetolysis m~xture on the size of pollen grains of Quercu~ after vanous 
treatments Curve 1, dried material boded m lactic acid for 2 ram, curve 2, dried material treated 
with "wetting agent", curve 3, fresh material preserved an lactic acid for 3 months, curve 4, dried 
material boded in potassmm hydroxide for 2 rain, curve 5, fresh material preserved m glacial 
acetic acid for 3 months 

THE EFFECTS OF PREPARATION METHODS ON 15 HEMICALLY PRESERVED MATERIAL 

Effect oJ acetolysts mixture on grams preserved m 10 °/o potassmm hydroYtde 

Storage for 3 months 

Decrease  in size, due  to  p r o l o n g e d  aceto lys ls ,  b e c o m e s  less i m p o r t a n t  a f t e r  

4 rain fo r  Cort'lus (F ig  3, cu rve  6) a n d  a f t e r  3 rain fo r  Queteus g r a m s  ( F i g 4 ,  

cu rve  6 ) 

Storage for 12 months 
A f t e r  12 m o n t h s  s t o r age  t tme  the  exlne  was  c o r r o d e d  to such  an e x t e n t  

t h a t  m e a s u r m g  o f  the  g r a m s  was  no  l onge r  pos s i b l e  
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Effect of acetolysts rnt vture on grams preserved Ill water 

Storage for 3 months 
Decrease ~n size of  pollen grams due to cont inuous  acetolys~s ~s no longer  

stgntficant after 4 m m  for Corvlus (Fig  7, curve 6) and after  3 mm for Quetcus 
(Fig  8, curve 6) 

Storage for 12 months 
Decrease m size due to con tmued  acetolys~s ~s no longer  stgmficant a l ter  

4 mm or  more  for Coo lus pol len  grams  (Fig  7 curve 7) and after 3 mm for Quet~ us 
(F ig  8, curve 7) 

Effect ol°acetolysts mt'~ture on gtatns preserved m water and a/ter~tatd6 botled m 

10 °/o potasstum hydroatde 

Decrease in stze due to p ro longed  acetolys~s ~s no longer  stgmficant after 

4 mm for Corrlus grams (Fig  16, curve 2) and after  3 rmn for Quercus (Fig  17, 

curve 2) 

Effect of  acetolysts mtxture on grams preserved m glactal acette a~ td 

Storage Jor 3 months 
Decrease m size due to p ro longed  acetolysls Is no longer slgmficant after  

\ 
2 9 -  

. 

27/ ~ 4 8 
o c e t o l y s / s  t / r n e  /n m l n  

I 

f6 

Fig 16 Influence o f  acetolys~s mixture  on the size o f  pollen g rams  of  Co, rhea after var ious  
t rea tments  Curve  l, fresh mate rml  preserved m water for 12 m o n t h s ,  curve 2, fresh materml  
preserved m water for 12 m o n t h s  and  af terwards  boded in potasszum hydroxide  for 2 m m  
curve 3, dried mater ia l  boiled m po tas s ium hydroxide  for 2 ram,  curve 4, fresh material  preser ' ,ed 
in po t a s s ium hydroxide  for 3 m o n t h s  
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Fig 17 Influence of acetolysIs mixture on the size of pollen grams of Quercus after various 
treatments Curve l, fresh material preserved m water for 12 months, curve 2, fresh material 
preserved m water for 12 months and afterwards boiled m potassmm hydroxide for 2 rain, 
curve 3, dried materml boiled m potassium hydroxide for 2 rain, curve 4. fresh materml preserved 
m potassmm hydroxide for 3 months 

4 mm for Cor)'lus (Fig 11, curve 6) and after 5 mm for Quercus (Fig 12, curve 6) 

Storage for 12 months 
Decrease m stze due to pro longed acetolysls ts no longer stgmficant after 

4 mln for Corylus grams (Fig 11, curve 7) and after 5 mm for Quercus (FIg 12, 

curve 7) 

Effect o[ acetolysts mtxture on grams preserved in lactic actd 

Storage for 3 months 
Decrease in size due to prolonged acetolysls is no longer significant after 

3 m m  for both Corylus (Ftg 14, curve 3) and Quercus grams (Fig 15, curve 3) 

Storage for 12 months 
Decrease in s~ze due to pro longed  acetolysls ts no longer  slgmficant after 

3 mln for both Corylus (Fig 14, curve 3) and Quercus grains (Fig 15, curve 3) 
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FHE EFFECT OF MOUNTING METHODS 

F o r  these  e x p e r i m e n t s  phys ica l ly  p r e se rved  m a t e r m l  o f  Co~lhta was ace to -  

lysed fo r  4 m~n af te r  b o d i n g  m 10°'o p o t a s s m m  h y d r o x i d e  for  2 m m  

The effect o f  tune 

After mounting m glycerin jell) 

~l;~th covet glaas supports Resul t s  are  s h o w n  m Tab le  I T ime  has no  effect  

on  the  stze 

TABLE I 

E X P a t N S I O N  OF  P O L L E N  SIZE 1 IN G L Y C E R I N  J E L L Y  P R E P A R A T I O N S  

Method Ttme 
1 h 1 cla~ 1 year 

With clay support~ 27 8 27 8 27 9 
Without clay supports 27 8 28 4 28 92 

1 In / t ,  N = 100 pollen grains 
2 Difference statistically s~gnlficant 

Wtthout cover glass supports Resul t s  are  s h o w n  m Tab le  1 T ime  causes  a 

s~gn~ficant inc rease  m s~ze 

After mountmg m put e gl)eerlne 

Wtth coverglass support~ Resul t s  are  s h o w n  m Tab le  I1 Txme has no  effect  

on  the  size 

TABLE II 

E X P A N S I O N  OF  P O L L E N  SIZ E  1 IN G L Y C E R I N  P R E P A R A T I O N S  

Method Ttme 
1 h 1 day 1 veaJ 

W~th clay supports 27 8 27 9 28 0 
Without clay sopports 27 9 28 I 28 92 

1 In #, N = 100 pollen grams 
2 Difference statistically s~gmficant 

W~thout ~ over glass supports 

s~gnlficant i nc rease  m size 

Resu l t s  are  s h o w n  in Tab le  II T ime  causes  a 
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STATISTICAL RESULTS 

As mentioned on p 180 the stze class was 0 515/~ and 100 pollen grains were 

measured m each slide The calculated standard deviations of  the mean ~alues of  

CoJylus are all 0 5 / i  and those of  Quetcus are all 0 ,7/ t  

For  Cotylus all differences of  mean values larger than 0 7/L are significant 

for Quetcusthoseare  1 1 ~ both f o r P  = 0,05 

DISCUSSION 

The effect oJ preparation method~ on shape 

These experiments show that in general the shape of  pollen grains does not 

change as the result o f  various treatments This apphes to both acetolysed and 

non-acetolysed pollen grains, but  it does not apply to grains treated according to 

the method prescribed by ERDTMAN (1960) for herbarium material, l e ,  physically 

preserved material Physically preserved pollen grains treated by this method are 

often folded and wrinkled Such grains are never observed m slides, if prepared 
by other methods It is obvious that generally these former pollen grams are 

anomalous  m shape However, a small percentage o f  pollen grams is neither folded 
nor  wrinkled and from these the shape can be determined It appears that this 

shape does not differ f rom shapes of  grams observed m slides, prepared m a 

different manner 
F r o m  these data it can be concluded that the acetolysls mixture cannot  be 

held responsible for the change m shape Since ERDTMAN (1960) does not prescribe 
any chemical treatment before acetolysls, the cause of  the folding has to be sought 

m the pollen grain itself, 1 e ,  in the means of  preservation SCnOCn-BODMER (1936) 

pointed out that  living, untreated pollen grains shrink under dry and expand tinder 
wet conditions and that this process is reversible Consequently,  this process is a 

physical one It seems evident that the amount  of  shrinkage depend~ on the 

solidity of  the exme It follows from the above that physically preserved pollen 

grains can be expected to shrink 
Since treatment o f  physically preserved pollen grains with acetolysls mixture 

does not cause an expansion, it will be necessary to expand dried pollen grains 
before acetolysls This can be done either by boiling with 10 ° o potassium hydroxide 

water, glacial acetic acid and lactic acid or by treatment of  the grains with "wetting 
agent"  Shape can be of  great value in the identification of  pollen types 

From our  experiments it is concluded that the shape remains reliable if the 
pollen grain is submitted to some sort of  expansion prior to acetolysls 

The effect o f  preparation methods on size 

Effect o f  the aeetoly~ts mt x ture 
From a compar ison of  sizes of  grains prepared with and without acetolysls 
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and in the presence of an expansion solution ~t appears that there is a sudden 

Increase m s~ze at the moment the pollen grain ~s brought into contact wlth the 

acetolysls mixture This is in agreement wlth the results of CrmlSTEYSEN (1946) 

The pollen gram seems to expand with a jump This jump m size is greater with 
longer boiling time w~th an expansion solution This effect of boiling time on the 

lump in size does not apply to 10% potassium hydroxide 
After the sudden increase in size the pollen grains decrease gradually during 

prolonged acetolysls (see CHRIS1-EYSEN 1946 and BJORK, 1967) After a certain 

time the size decrease becomes insignificant The time interval, during which the 

decrease in size takes place, is controlled by the expansion method used 

It will be necessary to decide upon a time limit for acetolysls This time hmlt 

must fulfill the following conditions 

(1) The cell contents must be dissolved Dissolution of the cell contents has 

already taken place after l rain of acetolysls Thus, every acetolysls time fulfills this 

condition 
(2) Shght varmtlon m acetolysis t~me may not influence the size significantly 

The curves of Flg 3, 4. 7, 8,11,12 14, 15, 16 and 17 show that a varlatlon of l mm 

does not cause any significant change m size ~rrespect~ve of acetolysls tlme How- 

ever, the experiments show that the greatest size decrease takes place during the 

initial phase of acetolysls Because in most instances acetol~csmg for 3 rain or more 

does not affect the size significantly, ~t is recommended to acetolyse pollen grains 

for at least 3 mm to prevent the size being altered sJgmficantly 

(3) For morphological reasons it is desirable that the colour of the exlne 

caused by acetolysls, stands out The intensity of this colour increases with the 

duration of acetolysls (B~oRK, 1967, p 18) To study exme structures well it J~ 

desirable that the exlne is neither too light nor too dark It was proven that an 

acetolysls for 4-8 mm gives excellent results 
From the three above-mentioned reasons it is evident that boiling in acetolysls 

mixture for 4-8 mm will give the best results Acetolysls for 4 rain was consequently 

chosen as standard acetolysls time 

Effect o f  preservative sohtttons on evpan~ton 
Prolonged boiling m 10% potassium hydroxide has no slgmficant effect on 

the size (see Fig 13, curves 1 and 2) The same apphes to the size of acetolysed 

pollen grains (see Fig 3 and 4) This agrees with the results of FAEGRl and DEvsE 
(1960) for Betula pollen From Fig 16, curves 1 and 2 (Cotyhts) and Fig 17. curves 
1 and 2 (Quet cus) it can be deduced that the sizes of pollen grains, acetolysed after 
preservation m water, will not differ from those preserved the same way but boiled 
in potassium hydroxide prior to acetolysls These two sizes can be compared with 
those, obtained by acetolysls of physically preserved material after expansion by 

means of 10 % potassium hydroxide 
Comparison of the sizes obtained by using the method of ERDTMAN (1960) 
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for physically preserved material shows that these sizes do not differ significantly 

f rom one another  The acetolysis Ume after t reatment with potassium hydroxide, 

etc must  be 4 m m  or more  The fact that  pollen grams have to be acetolysed for 
at [east 4 ram, is due to the long acetolysis time prescribed by ERDTMAN (1960) 

His ms t ruchon  for acetolysls runs as follows " M o v e  a tube (filled with acetolysls 

mixture) to a water bath and warm up from room temperature or maximum 7 0 ' C  

to boiling point  Stop heating when the water bolls and leave the tube in the water 
bath for about  15 mm "' Since the reaction by the acetolysts mixture depends on the 

temperature,  it is not  possible to find out either the start or the exact ume of  
acetolysis, but it is clear that the active time of  the process Is at least 4 mm 

The conclusion can be drawn that bolhng with 10~o potassium hydroxide 

has no chemtcal effect on pollen walls This chemical inertness has also been 
demonstrated by ~¢AN GUZEL (1967) who found that alkaline solvents like potas- 

sium hydroxide did not affect the fluorescence of  palynomorphs  It follows that 

the curves of  Fig 3 (Cotylus) and of  Fig 4 (Quercus) merely show the effect of  the 

acetolysls mixture on the size without  an2¢ chemical effects 

in this study these curves are called the type curves of  the acetolysls mixture 

Each point  of  the type curve represents the type size of  the pollen grains corre- 

sponding to a given acetolysls time 

A type curve can also be constructed when dried pollen grams which have 
been expanded m lactic acid or "wett ing agent" and when fresh pollen grains which 

have been preserved m lactic acid are treated with acetolysls mixture (see Fig 14, 
curves 1-3, Corvlus, and Fig 15, curves 1-3, Quet~u3) The size of  the pollen grams 

obtained after these treatments agrees with the type size 

The results show that any other treatment produces sizes and curves, which 

deviate from the type size and from the type curve 
Bolhng in water does affect the exme This is concluded f rom the following 

results 

( l)  The effect of  boiling m water on the size without  acetolysls d,ffers 

considerably from that o f  boiling in 10 °, o potassium hydroxide without  acetolybls 

(see Fig 13, curves 1 and 3, Corvlus, and Fig 13, curves 2 and 4, Quercus) 
(2) The acetolysis curve is qmte different f rom the type curve (compare 

Fig 3 and Fig 7 Corllus, and F i g 4  and Fig 8, Quetcus) 
(3) The size obtained by acetolysls of  pollen grams expanded m water differs 

slgmficantly f rom the type size 

The same apphes to material expanded m glacial acetic acid, al though less 
markedly 

Preservation in 10~o potassium hydroxide and m glacial acetic acid also 
affects the exme but m a different way from preservation in water Indeed the 
sizes obtained by acetolysis after preservation m the above-mentioned solutions 

differ significantly f rom the type sizes but the acetolysls process proceeds along 
a line similar to the type curve However,  there is one exception The sizes of  pollen 
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grams  of  Corylus obta ined  by acetolysls after  preservat ion m glacial  acetic acfd 

do not  differ s lgmficantly from the type sizes 

F r o m  all this it Is obvious  that  independent  of  the t rea tment  method  used, 

the type size can be acquired Consequent ly  it Is possible to speak of  the actual  

size o f  ace to lysed pol len grains 

It should be kept  m mind that  fresh pollen grams show variable  s~zes 

(ScHoCH-BODMER, 1936, FAEGRI and IVERSEN, 1964) Schoch-Bodmer  pointed out 

that  the process o f  swelhng and shr inking ~s a reversible react ion,  depending  on the 

quan t i ty  o f  avai lable  mois ture  in the air  The degree of  mois ture  fluctuates m 

nature  and so will the size o f  fresh pollen grains Thus a definite, cons tant  size for 

fresh pollen grams does not  exist 

One would assume that  pol len grams mounted  in a hqmd are enclosed in a 

cons tan t  env i ronment  and consequent l )  would show a cons tant  s~ze However ,  

according  to SCHOCH-BODMER (1936), in this case the process o f  swelling or  

shr inking  becomes ~rrevers~ble as soon as the grains come into contac t  with the 

mount ing  hqu,d Thus, grains moun ted  in a hquM cannot  be considered untreated 

Measurements  on pollen grams treated this way do not  produce  the size of  fresh 

unt rea ted  grams,  but  the s~ze of  non-acetolysed grains 

It is reasonable  that  acetolysls t ime should be fixed at 4 mm (see p 194) and 

tha t  expans ion  w~th 10°o po tassmm hydroxide  does not  have any effect on the 

actual  size 

The grain size ob ta ined  by acetolysJs for  4 mm of  pollen mater ial  af ter  

expans ion  by 10°o po tass ium hydrox ide  is called the acetolysJs size in this s tudy 

The next step was to check whether  the acetolysls size of  pollen grains o f  

o ther  plants  agree with the sizes obta ined  by acetolysls for 4 mm of  the same 

mater ia l  preserved In lactic acid or  expanded  by means of  " 'wetting agent  ' 

Po[hmferous materml of  the fol lowing species was collected In the botanical  

garden o f  the State Umvers l ty  at  Utrecht  Cetmthe mmo~ L ,  Co/cht~ um atctumna[e 

L ,  Delphmmm alact9 L ,  Et odmm mane~cat t Coss Lmat ta stt tata D C ,  Phvteuma 

campanulotdes BIEB. Potenttlla mtula L ,  Ruta montanum L ,  and Welgeha [tottda 

SwB et Z u c ¢  

Mater ia l  of  each species was dwMed into two parts  One part  was preserved 

in lactic acid and the remainder  was dr ied m a stove for 10 days at 75 C The 

dr ied mater ia l  was expanded  with 10°o po t a s smm hydroxide  or  with "wet t ing  

agent"  All par ts  were acetolysed for 4 mm 

It is ewdent  that  the sizes ob ta ined  by using the three different kinds o f  

t rea tment  do not  differ significantly from each other  (Table I I I )  The conclusion 

seems to be just if ied that  t rea tment  with these three methods  always leads to 

comparab l e  s~zes 
Especial ly the use o f  "wet t ing  agent"  as an expansion method  zs of  great  

value, because It is possible  to collect po lhmferous  mater ia l  f rom he rba rmm sheets 

wi thout  great  damage  to the flower 
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TABLE II1 

SIZES 1 OF P O L L E N  G R A I N S  A C E T O L Y S E D  FO R 4 MIN A F T E R  V A R I O U S  T R E A T M E N T S  

5pe~ te~ Expanded m E~panded m Pteset red m 
pota~ ~llttll h t dt 0 YTtdc "~* et tmf f  awent " ]ac It( at td 

Celtnthe minor 13 6 13 7 13 5 
Colchtcum atttumnale 71 6 71 8 72 0 
Del phm l um  alacta 26 2 26 I 26 I 
Et odtltt?t maneac at t 74 2 74 0 73 8 
L m a t m  stttata 17 2 17 2 17 1 
Phvteuma campanuloule~ 33 1 33 2 33 1 
Potentdla mtula 22 1 22 0 22 1 
Ruta montanum 20 7 20 7 20 8 
14.etgeha [lottda 51 3 51 5 51 4 

In .,. N = 100 pollen grams 

T h e  e f f e c t  oJ the  a c e t o l ) s l s  m i x t u r e  on  t he  e . xme  

Acetolys~s gives rise to a sudden size increase of the pollen grain This increase 

cannot  be compared wtth the expansion caused by the above-ment ioned expansion 

solutions The shape of the acetolysed pollen grains depends on the shape before 

t rea tment  with acetolysls mixture This might be due to a chemical reaction of the 

acetolysls mixture with the pollen wall. i e .  the sporopollenlne 

On the other hand  expansion could also be the result of  a physical reaction 

of the following expansion solutions with the cell contents  (see p 193) 10°o potas- 

sium hydroxide, lactic acid and "wett ing agent "~ This belief contradicts the opinion 

of TIYG (1966). who stated " the cause for expansion in both cases is vaporiza- 

t ion of latent moisture, owing to intense heating" 

Moreover he stated "Little or no expansion will occur by overheating an 

acetolysed sample mounted  m glycerin jelly, since the response to acetolysed heat 

(sic) has already been achieved " This s tatement  is also contrary to the results of 

the present study, which shows that t reatment  of acetolysed pollen grains w~th hot 

glycerin causes a significant increase in size (see p 188) 

Acetolysls. by itself, causes an increase in the s~ze of pollen grains without 

reaching a max imum Indeed. ~t seems hkely that the exme retains its elasticIty after 

the process of acetolysls This is confirmed by the work of ANDERSEN (1960) who 

reported size changes In acetolysed pollen grains when transferred to another  

chemical m e d m m  It is also substantmted by the size decrease on prolonged 

acetolysls 

Since the chemical composi t ion of the exme ts not  exactly known.  ~t ~s 

impossible to explain the cause of the decrease in ~lze dur ing acetolysls The 
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acetolysls mixture also changes the colour of the exlne The exme of untreated 
pollen grams shows a front colour However. after acetolys~s the colour of  the 
exme becomes yellow-brown (see also BJORK, 1967) By accident it was found that 
the same colour can be obtained ff some of the acetolysls mLxture is dropped on 
unstained white wood 

Since one of  the main components of  wood is hgnm. ~t is obvmus to consider 
hgnm responsible for this reactmn SHAW and YZADON (1964) found a hgnm-hke 
fraction as one of the components of  the exme They stated, however, that this 
fraction, sandwiched between the cellulose and the hpld fraction, d~d not show any 

reaction 
HESLOP-HARRISON (1968), however, found that the exine responds more 

posmvely to hgnm tests m early stages of  development It ~s possible that the colour 
is caused by a chemical reaction between this hgnm fractmn and the acetolysls 
m~xture after removmg one of the layers, l e .  the cellulose (see also HESLOP- 
HARmSON, 1968) This ~s supported by the fact that the intensity of  the colour 
increases ff acetolysls ts continued 

Not all pollen grains show the same colour after acetolysls This may be 
explained by the following hypotheses (1) there are different types of  hgnm- 
fractions. (2) there are varying amounts of the hgmn-fractmn. (3) the permeaNht~ 
of the protecting layers ~s variable. (4) there is a comblnatmn of the three possl- 

Nhtles 

The effect oj mountmg methods 

From the results it is evident that glycerin and glycerin jelly can affect the 
size of pollen grains However, this effect is nullified when cover glass supports are 
used As pointed out by CUSHING (1961), the mare reason for th~s size increase ~s 

the pressure of  the cover glass 
Pollen slides are usually sealed with paraffin and this paraffin shrinks during 

hardening This shrinking process, undergone by the paraffin increases the pressure 
of  the cover glass on the glycerin jelly However the use of cover-glass supports 

nullifies this pressure to a large extent 
As pointed out before, hot glycerin has the effect of increasing the size of  the 

pollen grams It is possible that temperature also has an effect on the glycerin 
jelly Although heating, until the glycerin jelly bubbles, causes no change in size 
(TING, 1966), It lS advisable to avoid high temperature during the mounting 

procedure as much as possible 
ANDERSEN (1960) stated that the size of pollen grains of Corylus from 

Holocene deposits, does not differ slgmficantly from that of recent Corrlus pollen 
after treatment with potassium hydroxide and acetolysis mixture, provided that 

silicone oil is used as a mounting medmm 
WHITEHEAD (1965 ) calculated the conversmn factor for pollen grams m o u nted 
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in glycerin jelly and those mounted m sthcone oil The measurements f rom glycerin 
jelly preparation must first be divided by 1 06 if used as comparison w~th the 

measurements from silicone oll preparations When using the conversion factor 
of Whitehead, it is evident that the sizes given by ANDERSEN (1960) do not d~ffer 
stgmficantly f rom those given by the present author 

It follows that glycerin jelly can be a good mounting medium for pollen 
grams prowded that cover glass supports are used Even pollen m 10 years old 
shdes from the reference collection in our Dtwston of Palaeobotany and Pollen 
Morphology m Utrecht d~d not show any tendency to increase in size 

RECOMMENDED SCHEME FOR P R E P A R A T I O N  

Treatment of herbartunl material 

Potassium hydroxide method 
(1) Boll a number of  flowers, buds or isolated stamens for a short t i m e  in 

10 % potassium hydroxide or in lactic acid 
(2) Isolate the anthers, if necessary with the help of  a binocular microscope 
(3) Grind the anthers through a fine phosphor-bronze screen into a dish and 

wash with water (N B The selection of the meshes of the screen depends on the 
size of the pollen grams, the smaller the meshes the cleaner the shdes) 

(4) Decant the liquid containing the pollen grams into a centrifuge tube 
(5) Centrifuge and decant 
(6) Wash with glacial acetic acid 
(7) Centrifuge and decant 
(8) Add acetolysls mixture to the residue 

(9) Transfer the tube to a water bath with bolhng water and heat for 4 mm 
(10) Centrifuge and decant 
(11) Wash with water 
(12) Centrifuge and decant 

(13) Wash with 50% glycerin in which some phenol crystals have been 
d~ssolved to prevent bacterial growth 

(14) Centrifuge, decant and place the tube upside-down on a filter paper 
for about 24 h at room temperature to dram and dry (N B After decanting one 
may not place the tube upright, for it is possible that after placing the tupe up- 
side-down again the residue will not remain attached to the bot tom of the 
tube ) 

"Wetting agent" method 
(1) Moisten the flower wlth some drops of  a 1% "wetting agent" solution 
(2) Isolate some anthers after the flower has been softened This preparation 

must be done carefully if damage to the flower ~s to be prevented 
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(3) Grmd the anthers through a screen into a dish Wash with some lactic 
acid and thereafter with water (N B It is possible to dry the flower and to replace 

it on the herbarium sheet ) 
(4) Follow steps 4-14 of the potassmm-hydroxlde method mentioned above 

Treatment oJ flesh mate1 tal 

(1) Fresh polhnlferous material should be preserved for a few hours or 
longer m well-closed bottles filled with lactic acad or water 

(2) Isolate the anthers 
(3) Follow steps 3-14 of the potassium-hydroxide method mentioned betore. 

RECOMMFNDED SCHEME FOR MOUNTING 

(1) Take some glycerin jelly about the size of a pinhead on a clean needle 
(2) Bring the glycerlnjelly into contact with the dry residue of pollen grains 
(3) Place the glycerin jelly provided with pollen grams on a shde 
(4) Melt the glycerin jelly by gentle heating and stir with a needle to spread 

the pollen grams 
(5) Put two granules of modelhng clay on rather side of the glycerin jelly 

(N B Do not use synthetic material (plasUcme) because the meltlng-pomt of 
this clay is more or less the same as that of paraffin ) 

(6) Place a cover glass on the two granules and press with a needle untd 
the cover glass touches the polhnlferous blob 

(7) Place some paraffin wax near the cover glass 
(8) Melt the paraffin wax by careful heating and let the melted paraffin run 

under the cover glass 
(9) Walt until the paraffin has hardened and then clean the shde with xylene 
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