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VACUUM STORAGE OF~POL 

There is a need in any tree breeding program for a means of storing pollen a year 
or more. It is frequently necessary to keep pollen of late blooming species until the 
following season to make crosses with those which flower early. Pollen can be forced 
from some species, but for the conifers, forcing has not been successful more than a 
few days in advance of normal anthesis. A storage method which would permit holding 
pollen for several years in the case of collections from inaccessible trees or pollen 
furnished by cooperators would be desirable. 

There have been numerous reports in the literature on the storage of pine and 
spruce pollens (Duffield, 1954; Duffield and Snow, 1941; Johnson, 1943). Pollens of 
these species have been successfully stored at 50 percent relative humidity and at 
temperatures of 320 to 390 F. for a year or more. Recently Sato and Muto (1955) mixed 
Adsol and ~S with pollen of Alnus and Betula and stored it in viable condition in 
evacuated containers. ~S alone reduced germination. Kellerman (1915) vacuum pro
cessed citrus pollen which remained viable when shipped to Japan. 

The method used in this experiment was that described by Stewart (1956) for 
storage of spores of Puccinia graminis. This method has increased the storage life of 
the rust spores from about 4 months to 10 months. 

In this study fresh pollen of jack pine (Pinus banksiana Lamb.), white spruce 
[Picea glauca (Moench.) Voss.], and Norway spruce {Picea abies (L.) KarstoJ was dried 
in glass tubes for two hours under vacuum equivalent to three inches of mercury, the 
tubes sealed, and stored at 380 F. Pollen alone, and mixed with chlorophyll, hemin, 
and sodium chelate of iron was so stored. Part of each lot was stored in cotton 
stoppered bottles at approximately 50% R.H. in the same refrigerator. Germination 
percentage prior to storage was not determined. Each lot of pollen was collected 
from several trees. The pollen was refrigerated immediately after extraction and 
placed under the desired storage conditions within 48 hours. 

After preliminary trials with several concentrations of sucrose in distilled water 
and in 0.75% agar, the hanging-drop technique described by Righter (1939) was used for 
germination tests. Tests were made in petri dishes at room temperature (700 - 800 Fo), 
each dish containing the combinations of distilled water, 5% and 10% sucrose with 
pollen from each of the five storage conditions for one species. Each dish contained 
one replication for one species. Two replications and 50 pollen grains in each drop 
were counted after 54 hours. 
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An analysis of variance of the data summarized in Table 1 indicates a highly 
significant difference (1% level) in germination due to storage treatment. The major 
portion of this variation is accounted for by the iron chelate treatment. A highly 
significant interaction was also obtained for the species x storage test. The iron 
chelate treatments of the spruce pollens probably contributed the major part of the 
variation to this interaction. A highly significant difference was also noted between 
species, but this is not interpretable because the initial germination at the time of 
storage was not knowno 

Table 10 Percent of pollen germinating at 54 hourso 

Jack Pine White Spruce Norway Spruce 

Concentration of sucrose in solution - Percent 
0 5 10 0 5 10 0 5 10 

Untreated Check 85 92 89 78 79 78 84 80 81 
Vacuum only 94 91 97 85 94 86 76 83 70 
Vacuum-Chlorophyll 75 72 78 84 85 88 74 88 86 
Vacuum-Hemin 76 82 75 85 89 79 67 75 76 
Vacuum-Na Fe 73 90 77 20 47 20 57 45 43 

In the samples containing the additives, the slight reduction in germination in 
some cases might be attributable to the additive entering solution. Echols and Mergen 
(1956) reported that concentrations of an iron chelate complex as high as 250 ppmo 
reduced germination of slash pine pollen while a concentration of 50 ppmo was beneficialo 
The inhibition of germination was attributed to the sodium present in the complex. The 
amount of additive which entered any test drop with the pollen could not be controlled 
under the conditions of this experimento 

At the end of one year, the percentage germination of pollen stored under vacuum 
did not differ appreciably from that stored in air in the refrigerator, though there 
is some indication of slightly higher germination in some vacuum stored lots for each 
specieso However~ this experiment does establish that the pollen of the species used 
can remain viable when stored under vacuum with its coincident dryingo 
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