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Fiotation in 95-percent ethanol quickly separates 
full and empty seeds of spruce pine ( P ~ T Z Z L S  glabra 
Walt.) without reducing viability rneasured soon 
after treatment. Results of t ~ o  studies reported here, 
however, indicate that soahinq in ethanol caures via- 
bility of the seeds to decline rapidly in storage. This 
phenomenoil led to the erroneous conclusion that 
spruce pine seeds art: difficult to store If the seeds 
have not been soaked in ethanol, their viability can 
easily be maintained for I year, and probably longer, 
under the currently recommended storaye conditions 
for southern pine seeds. 

Methods 

In the first study, spruce pinr weds were divided 
into five lots. Seeds in four lots \\?re soakrd foi 4 
minutes in 95-percent ethanol After drving at  loom 
tpniperaturrs (about 75" F 1 for 1 ,  4, 8. or 24 hours, 
they mere sealed in polyethylene haqi for storage 
The  other lot, not ioaked in ethanol. \ \as the control 
Each treatment was replicated thrrc tiriles After 
treatment?, 200-seed samples 1% cr e dl ,I\\ n fox initial 
g~rmination tests The remain in^ seeds were stored 
a t  34" F ,  a t  a moiiture content of 10 percent Atter 
1 year, samples were ayain dra\\n for testinq All 
seeds were stratified 28 da) s prior to the germination 
tests. 

I n  the second study, the sarne cornbinations of seed 
moisture contents and stoi,iqc trnllwraturrs that \ \err  
earlier tested after ethanol flotation \\ere reeval~l- 
ated to detersnine if seeds clennrd of thr empty 
husks with an  ay~ira tor  storecl bettrl t11;tn thaw 
separated by flotation St,eds Itere collected in the 
fall of 1967 and held for ncztrly 1 vrar a t  tempera- 
ture$ near free7inq and nlo~strlre contents of about 6 
percent. Then empty seeds and t r a h  mere removeti 
with an  aspirator, and the teqt lots J\rre adjuitrd to 

'Stationed a t  Pitleville, La. 
=Barnett, J. P., and McLemore, I%. F. Improving storage 

of spruce pine seed. Tree Planters' Notes 18 (2): 16. 1967. 

either 6-, 9-, 12-, or 15-percent moisture content 2 

stored at  either 0". 25", or 34" F. Each of the 
possible storage conditions (four moisture contents 
three temperatures) .was replicated three times. Se 
sampled for testing initially and after 1 year of st  
age wrre stratified 28 days. 

Results and Discussion 

Ethanol flotation adxersely affected storabil 
Seeds soaked in 95-percent ethanol and dried fo 
or 4 hours prior to sto1.aqe \<,ere rssrntially nonvia 
after 1 )ear (table 1 )  Only 17 and 31 percent 
thoie dried 8 2nd 24 hours qrrminatrd Al tho~ 
~riability of the control \ \ a s  ~lneuplainably low I 

pelt rn t )  aftel 1 \ear ,  the results tlrallv illustr 
the detrrrnc~r~tal effect of ethanol flotation 
\I hen the seeds \\ere separated bit11 an aspirat 

thry \\ere not very sensitive to storage conditions. 
a p1'eious itudy in xthich seeds were separated 
flot'ition, viability a\cmqed 94 percent initially a 
78 peicrrlt after 1 yr.tr In  the second study 
pelted here, yc.irnination (initially 86 percent) 
cre'lced to 88 prrcrnt after 1 )ear (table 2 )  CIen 
nation of seeds \toled , ~ t  0" F averaged 91 perce 
thosr stored at  25" .rnd 34" F aleraged 90 and 
lxi(cnt .  Althouqh tllrrc \\?re no significant diff 
cnces bec,tuir of nio~sturc, content, seeds stored 
34" F. y~~-rllirl~tted i~yrl~ficantly less than those sto 
at  O0 'tnd 25" F The lo\\rr \,iability of sreds 1% 

1-)-percent moisture content \ \ a s  responsible for t 

cliffrrence at  34" F 
Spruce pinr serds store \tell for at least 1 year ;l 

can be held for 1onqr.r periods under the curres 
~ecoinmendeci tonditioni for wuthern pine seed 
subfrec~ing temperatures and seed moisture conte 
belo\$ 10 percent If ernpties are to be rrn~o\red 
rthanol flotation, separation sllould be deferred ui 
irrirnrclia tel) befoie use 



TABLE 1.--Viability of spruce pine seed soaked in  
~ t h a n o l ,  dried for uarying periods, and tzsted initi- 
ally and after I year of storage 

Drying time Length of storage - 

(hours) 0 years 1 year 
--- - -- -- -- 

Percent Percent 

1 91 2 
4 90 4 
8 92 I7 

24 91 3 1 
Control 90 56 

TABLE 2.-Viability of spruce pine seed after I year 

-- 
Germination after 1 year a t -  

Moisture 
content 

Treat- 
ment 

0" F. 25" F. 340 F. means 
Per- Per- Per- Per- 
cent cent cent cent 

- 
6 . . . . . . . . . . . . . . . . . .  89 88 88 88 
9 . . . . . . . . . . . . .  92 90 86 89 

12 . . . . . . . . . .  91 90 90 90 
15 . . . . .  . . 90 93 76 86 

Treatment means " . . 91 90 85 

'Initial viabiiity averaged 86 percent. 
"Means of stolage treatments, which are underlined by 

the same line or lie within the same bracket, are not sig- 
nifirantl) different at the 0.05 level, according to Duncan's 
multiple range test. Values were transformed to arc sine 

.\/-prior to analysis. 
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