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Controlled pollination of p ines  genera l ly  has  been disappointing because  cones  
contain too few seeds .  We need to  develop be t t e r  techniques fo r  collect ing,  ext rac t -  
t ing,  and s to r ing  pollen, a s  well  a s  be t t e r  bagging p rocedures .  A logical  f i r s t  s t e p  
i s  t o  l e a r n  m o r e  about collect ing and e x t r a ~ t i n g ~ o l l e n .  In a r ecen t  s tudy I found tha t  
ext rac t ing  pollen of  jack pine (Pinus  banksiana Lamb.) and white p ine  ( ' .  s t r o b u s  L.) 
a t  a high r e l a t ive  humidity favors  t h e  development and maintenance of pollen vigor.  

In the  l i t e r a t u r e  t h e r e  a r e  s e v e r a l  guides t o  the  collect ion and s t o r a g e  of  pollen. 
T h e  recommendat ions  a r e  designed to  obtain high germinat ion  f r o m  ex t rac ted  pollen. 
But high germinat ion  d o e s  not necessa r i ly  indicate that  the pollen i s  a l s o  high in  i t s  
capacity to  comple te  fert i l izat ion.  If f r e sh ly  collected ca tk ins  a r e  placed in a n  en- 
v i ronment  of d r y  a i r  unti l  the  pollen i s  shed,  i t  i s  conceivable that  m o i s t u r e  within 
the  catkin wil l  be  reduced.  It i s  a l s o  conceivable that  a m o i s t u r e  deficiency a t  t h i s  
s t a g e  of pollen matura t ion  could c a u s e  physiological d i s tu rbance  and r e s u l t  in  re- 
duced pollen v igor  and low fert i l izing abil i ty.  

My object ive w a s  to  d e t e r m i n e  how different  r e l a t ive  humidit ies  du r ing  a r t i f i c i a l  
ex t rac t ion  affect pollen vigor.  T h e  length of tubes  produced by pollen g r a i n s  g e r m i -  
nating in dist i l led w a t e r  was  used a s  a judge of vigor.  

Pol len  c a m e  f r o m  four jack p ines  and four e a s t e r n  white pines. Catk ins  w e r e  
collected f r o m  the  t r e e s  just a f t e r  t he  formation of the  gene ra t ive  and tube c e l l s  of  
individual pollen g ra ins .  T h i s  was  dur ing  the  fourth week of Apri l  f o r  jack pine and 
t h e  th i rd  week of  May f o r  white pine. T h e  catkins w e r e  kept in c h a m b e r s  maintained 
a t  r e l a t ive  humidit ies  of 15 to  20, 30 to  40, 60 to  70, and 100 percent  until  the  pollen 
was  r e l eased ,  

Pol len  shedding w a s  completed in less than 48 hours  f r o m  the  t i m e  the  ca tk ins  
w e r e  collected f r o m  each  t r ee .  Pol len  permi t ted  to shed normal ly  f r o m  ca tk ins  left 
on  e a c h  t r e e  w a s  collected a l s o  and compared  with t h e  ar t i f ic ia l ly  ext rac ted  pollen. 

A11 pollen w a s  s to red  o v e r  ca lc ium chlor ide  a t  40 C .  f o r  approximate ly  24 hours  
be fo re  germinat ion  t e s t s  began. T h i s  should have se rved  to  min imize  m o i s t u r e  dif- 
f e r e n c e s  of  pollen samples .  Any di f ferences  in v igor  could then be a t t r ibuted  to  dif- 
f e r e n c e s  in humidity dur ing  extract ion.  

T h e  germinat ion  technique used w a s  a modification of the  method desc r ibed  by 



Righter in 1939 IJ" P e t r i  d ishes  w e r e  used a s  germination chambers .  A mix ture  of - 
pollen and dist i l led water  was  put into cavit ies cut  in paraffin. Enough pollen was  
mixed with the  wa te r  s o  that clumping occurred in each cavity. T h e  effects of clump- 
ing a r e  therefore  uniform for  a l l  t r i a l s .  The  l ids of the  d i shes  w e r e  sealed to p re -  
vent mois ture  loss ,  and the d i shes  w e r e  se t  in an upright position during an incuba- 
tion period of 65 hours a t  approximately 250 C. At th is  t i m e  the percent of pollen 
germinating was  calculated and the length of pollen tubes measured.  Tube length 
was considered to indicate pollen vigor m o r e  accurately than percent of germination. 

Germination of different samples  was  so  var iable  that these  data  w e r e  not sub- 
jected to s ta t is t ica l  analysis. However, the re  did s e e m  to  be a tendency fo r  higher 
humidity to favor germination (Figure 1). 

On the other  hand, pollen tube lengths w e r e  consistent, and an analysis of var i -  
ance  revealed stat isrically significant differences between humidities a s  well a s  be- 
tween t rees .  At a given humidity, both samples  f rom a t r e e  had about the s a m e  tube 
lengths . 

Jack pine extracted a t  00 -70% o r  a t  100% rela t ive  humidities produced 
tubes  nearly a s  long a s  unextracted pollen collected f rom the t r e e  (Table 1). White 
pine pollen extracted a t  these  humidities actually produced longer tubes than un- 
extracted pollen collected f rom the t r ee .  Theda ta  thus indicate that vigor,  a s  meas -  
ured by tube elongation, i s  reduced by extracting pollen a t  low humidity. 

In this study, I was unabletouse  the extracted pollen to actually pollinate strobil i  
fo r  the  determination of actual  fertilizing ability. But my choice of pollen tube length 
a s  a m e a s u r e  of Pollen vigor has recently received some support  f rom Ehrenberg 2/ .  
He found that pollen s tored a t  -18O C .  was m o r e  likely to produce long tubes than 
pollen s tored a t  higher temperatures .  Moreover,  m o r e  seeds  developed in cones 
fertilized with the s tored a t  - 18O C. 

T h i s  study indicates that jack pine and white pine ~ o l l e n  should be extracted a t  
high relat ive humidity to favor the development and maintenance of pollen vigor. 
T h i s  should not; be construed, however, to mean that pollen should be s tored a t  high 
humidity. 

Though Pollen i s  e a s i e r  to handle a t  lower humidities, the  increased vigor 
obtained should make it rvorrhwhile to work out techniques for  extracting i t  a t  high 
humidity. 
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Table 1,--Mean length of pollen tubes after 65-hour germination period 

Treatment Jack pine : Eastern white pine 
o w - - - - - - -  M i c r o n s - - - - - - - -  

Shed on t r e e  : 

100% re%. hum. : 



Percent of germination 


