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ABSTRACT

Sabal causiarum seeds have no dormancy when
fruit are harvested at maturity, the pericarp removed,
and seed cleaned and planted immediately. Temper-
ature governs the length of the germination period
and the total percent of germinated seeds. Constant
25° 30° 35° or alternating 20°-30°, 25°-35° or
30°-40° C promote 97% to 100% germination. Less
favorable temperatures of 20° and 40° C gave 48%
and 16% germination respectively. The number of
days required to 50% of final germination varied
greatly with germination temperature. Seeds at con-
stant temperatures of 20°, 35° and 40° C require 52
to 87 days for germination while at constant 25°,
30° and alternating 20°-30°, 25°-35° or 30°-40° C
only 12 to 22 days were required. Seed viability was
unchanged after dehydration removed 13% to 73%
of total water contents of freshly harvested seeds, but
reducing seed water content to 7.2% significantly
increased the days to 50% of final germination. Seed
storage for 21 days at 5° to —20° C did not reduce
viability, however —10° and —20° C hastened ger-
mination by reducing the number of days required
to achieve final germination.

Sabal causiarum, Puerto Rican hat
palm, native of Puerto Rico and the Virgin
Islands, is a cold tolerant palm with mas-
sive trunk diameter and maximum height
of 50 feet (Fig. 1). Its growing range in
the U.S.A. includes the coastal areas of
the Gulf of Mexico, the south Atlantic states
and southern California. Propagation and
plant production are increasing in Florida’s
nurseries as demand increases for cold tol-
erant palms. Limited propagation research
has been conducted using this palm genus.
Basu and Mukhernice (1972) reported that
Sabal blackburnia and S. mexicana
require 120 days to germinate, but gave
no information regarding the temperature
or the germination percentages. Sento

(1976) found the optimum germination
temperature for Sabal minor was 25° C
and most seeds germinated between 20
and 60 days. He also reported S. minor
seeds need a few months for after-ripening
prior to germination. Both Brown (1976)
and Carpenter (1987) reported best ger-
mination of Sabal palmetto seeds at a
constant 25° and 30° C with germination
within 28 to 35 days. Carpenter (1988)
reported that 93% to 98% of Sabal etonia
seeds germinated at 25°, 30° and 35° C
constant temperatures and found 13 to 31
days required for 50% of final germina-
tion. This research was conducted to pro-
vide recommendations for the handling and
germination of S. causiarum seeds.
Seeds of S. causiarum were collected
from an established planting on the Uni-
versity of Florida campus in November
1987 and used in this series of studies.
After removal of the pericarps and clean-
ing, seeds were soaked in deionized water
for 48 hours, surface dried, and dusted
with Captan before planting in moist Cana-
dian peatmoss in 10-cm petri dishes. Four
replications of 25 seeds each, were placed
in incubators at constant 20°, 25°, 30°,
35°, 40° and variable 20°-30°, 25°-35°,
or 30°-40° C. Variable temperatures were
alternated at 12 hour intervals. Germi-
nation counts were made weekly of seeds
with radicle emergence. Total germination
percentages and days required to 50% of
final germination were calculated, and data
were statistically analyzed in this and sub-
sequent studies by Tukey’s honestly sig-
nificant difference test at the 5% level.
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1. Sabal causiarum palm on the campus of the
University of Florida.

Germination of 97% to 100% resulted
when temperatures were at constant 25°,
30°, 35° or alternating 20°-30°, 25°-35°,
30°-40° C (Table 1). Germination per-
centages were greatly reduced at 20° (48%)
and 40° C (16%). The temperature treat-
ments had large differences in the number
of days to 50% of final germination (Table
1). Constant temperatures of 20°, 35° and
40° C required 52 to 87 days to 50% of
final germination, while constant 25°, 30°
and alternating 20°-30°, 25°-35° or 30°—
40° C only required 12 to 22 days. These
results indicate S. causiarum has a broad
optimum temperature range from 25° to
35° for maximum germination, and a range
of alternating daily temperatures promote
germination. This agrees with Hartmann
and Kester 1983 that alternating diurnal
temperatures promotes increased germi-
nation.

A study was initiated in November 1987
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Table 1. Effect of alternating and con-
stant temperatures on total seed germi-
nation and days to 50% of final germi-

nation of Sabal causiarum.

Germination

Temperature Total Days

2C Percent to 50%

20 48 64

25 99 22

20-30 99 12

30 98 16

25-35 97 18

35 100 52

30-40 100 14

40 16 87

HSD,* 5% level 12 15

* Tukey’s honestly significant difference test.

to determine the effect of reduced seed
moisture content on seed viability. Four
replications of 50 seeds each, were weighed
and placed in open petri dishes in 40° C
forced-draft drying ovens for 0, 6, 12, 24,
48 or 72 hours. Immediately following
dehydration, seeds were reweighed and
sealed in screw-capped 25-ml glass vials,
50 seeds per vial. Following 3 weeks stor-
age, the dehydrated 50 seed replicates were
reweighed, soaked in deionized water for
24 hours, and germinated in constant 30°
C incubators in 10-cm petri dishes con-
taining moist peatmoss. Germination counts
for treatment replicates were made weekly
and data statistically analyzed. Three days
following seed collection and cleaning, four
50 seed lots were weighed, dehydrated at
105° C for 48 hours, and reweighed after
cooling to determine seed initial total mois-
ture content.

Viability of S. causiarum seeds was
unchanged by dehydration removing 13%
to 73% of total moisture contents of freshly
harvested seeds (Table 2). Seeds of all
dehydration treatments had 96% to 100%
germination. Reducing seed moisture con-
tents from 26.6% to 10.5% had no effect
on the numbers of days to 50% of final
germination, but reducing the moisture
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Table 2. Seed moisture content and to-
ral germination and days to 50% of final

germination.

Germination
Total Days

Dehydration Moisture Per- to
Hours Content % cent  50%

0 26.6 = 1.9 100 17

6 23.1 £ 1.3 99 16

12 20.4 = 1.4 99 19

24 14.8 = 1.1 100 19

48 10.5 £ 0.7 98 23

72 1.2 =+ 0.5 96 31
HSD,* 5% level 5 T

* Tukey’s honestly significant difference test.

content to 7.2% delayed germination (Table
2). No visible signs of shriveling or damage
to cells or tissues were found during micro-
scopic examination of excised embryos from
seeds dehydrated for 72 hours at 40° C.

A third study was initiated to determine
the effects of temperature during seed stor-
age on seed viability. Four replications of
50 seeds for each of 5 treatments were
placed in 50 ml sealed glass vials. The
vials were immersed in polyethylene gly-
col-water (v/v) in controlled temperature
water baths (Guy and Carter 1984) for 21
days at 5°, 0°, —5°, —10° and —20° C.
Following low temperature treatment, seeds
were germinated in moist peatmoss in 10-
cm petri dishes at 30° C. Germination
counts were made weekly and data statis-
tically analyzed.

S. causiarum seed germination was
unaffected by storage for 21 days at 5° to
—20° C and all treatments had 96% to
99% germination at 30° C (Table 3). The
12 or 13 days required for 50% of final
germination following —10° or —20° C
storage were similar to the germination
period for seeds receiving alternating 20°—
30° and 30°-40° C germination temper-
atures (Table 1). Prior to freezing, seeds
in this study had 25% to 28% moisture
contents. Hartmann and Kester (1983)
report seeds must be in equilibrium with

Table 3. Effect of low temperature on

seed storage of Sabal causiarum.

Germination

Temperature Total Days

°C Percent to 50%

5 99 17

0 96 20

=5 98 16

-10 97 13

—20 97 12

HSD,* 5% level E 4

* Tukey’s honestly significant difference test.

70% RH or lower prior to storage at
subfreezing temperatures or seed viability
will rapidly be lost.

Seed quality, as affected by fruit matu-
rity at harvest and postharvest handling,
can greatly affect germination percentages
of palm seed (Broschat and Donselman
1987, Caulfield 1976). Improper storage
of palm seed prior to planting can greatly
decrease germination percentages (Bros-
chat and Donselman 1986). In this study,
we found seeds of S. causiarum have no
dormancy when harvested from mature
fruits and pericarps are removed imme-
diately following harvest. The mature
embryos in seeds permit germination
immediately following harvesting and
cleaning. Almost 100% germination can
be achieved at constant 25° to 35° C or
alternating germination temperatures of
20°-30°, 25°-35° or 30°-40° C. This ger-
mination temperature range is much
broader than for most palm species (Car-
penter 1988, Sento 1976). Loomis (1958)
reported seeds of many palm species lose
viability when dehydrated. Loss of seed
moisture content to 7.2% had no effect
on the germination percent of S. causi-
arum, but seed moisture content at this -
level delayed germination. Seeds tolerated
low temperature storage without losing via-
bility. Seeds stored at —10° or —20° C
for 3 weeks had faster germination after
than before storage, and required fewer
days then seeds stored at other tempera-



194 PRINCIPES

tures. Our results indicate the long term
storage of S. causiarum seeds may be
possible since seeds retain viability at rel-
atively low moisture percentages and —10°
or —20° C storage temperatures promote
germination in fewer days.
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