
4850 Llgnumvitae Key State Botanical Site 
c/o Long Key State Recreation Area 
Box 517 

RECEIVED. 
(On U.S. 1 at layton) 
Long Key. Florida 33001 

Reprinted from Volume 79 of the Proceedings of the 
.FLORIDA STATE HORTICULTURAL SOCIETY 

Miami> October 24-27> 1966 I APR 22 1917 

~G"umvltta• Kev ~ 
. I lotolliaJI ..... 
I 

SEED GERMINATION AND SEEDLING GROWTH OF 

GUAIACUM SANCTUM, L., 
i 
I 

·----J:. 

I 
! 
i 
i 
i 

I. r 
l 
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INTRODUCTION 

The native lignumvitae, Guaiacum sanctum 
L., has many desirable features as a small orna­
mental tree or shrub and was listed by Ruehle 
( 4) as a potential ornamental plant for south 
Florida. It has evergreen compact foliage, abun­
dant blue flowers usually in the spring and fall, 
clusters of opened fruits displaying bright red 
arils against an orange ovary wall, and a good 
natural growth form that can be modified by 
pruning. It has drought resistance and a· broad· 
tolerance to light conditions. It is also· in need 
of conservation as it is facing extinction in the 
wild. Several specimens on the Florida keys 
and in Dade County yards bave been under 
surveillance a number of years as a part of 
an ecology project. 

In spite of very large seed crops, seedlings 
were found to be scarce under natural condi­
tions and in yards. Casual attempts to germi­
nate seeds were failures. These were followed 
without much success using the common tech­
niques for breaking dormancy, such as temper­
ature extremes, water soaking, and mechanical 
and acid scarification. A literature search r·e­
vealed that Marreo (3), working with Guaiacum 
officinale, found that freshly harvested seeds 
germinated 9% in about 20 days. ·After one 
month of storage tbe figure rose to 20%, but 
in three months fell to 10%. These ·data on a 
second species supported the suspicion that .a 
dormancy problem exists in this tropical genus. 

·Slow growth of seedlings under natural con­
ditions also presents a horticultural problem. 
A series of experiments and tests were conducted 
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over a two-year ·period to determine how to 
germinate a high percentage of the seeds and 
to mcrease the growth rate O!Seeillifigs. 

MATERIALS AND METHODS 

Seeds falling from trees are covered by an 
aril, hence seed treatments were designed with 
and without arils. Since storage seemed to have 
an effect on germination of G. officinale, seed 
collections were dated and stored at room. condi­
tions so that the age of seeds in each experiment 

·was known. Petri dishes with moistened filter 
· paper were used for germination in the majority 

-of tests. Twenty seeds were placed in each dish 
and sets of fi,ve gave 100 seeds per treatment 
in individual experiments. The dishes were kept 
under•·J;OOm conditions with a temperature range 
of 18-24 ° C In some experiments testing was 
done in the greenhouse using a commercial mix­
ture of equal parts of muck an~ sand. Seedlings -~ 
were .KE_own 'in a greenhouse and under a sla.t 1 

~in 11i~me soil mixture to whkhtr~s ' 
~~iTirom-naTiieJi~~~we-~~-id_cl~-a:=-~su;;c·; 
,!he pr~!?.I@~~-~-_El_¥~orrh~zal_iun_g:i.:... ~ - _; 

In order to determine if water uptake was 
a problem, duplicate 100 seed lots were weighed 
and then placed in water. At intervals for 100 
hours they were removed, blotted, reweighed, 
and returned to water imd the results used to 
establish an imbibition curve. 

Seed coat removal was done by scraping seeds 
carefully with a sharp knife. Scraping was done 
until the endosperm was exposed. Since scrap­
ing was a difficult operation, only 10 seeds per 
dish were used in these tests. 

Gibberellic acid (K-salt-75%) w~s put into 
solution according to the method of Curtis and 
Cantlow (2) and used at 250, 500, 1000, and 
2000 P.P.M. in water as a twenty-four hour 
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soak-treatment before placing the seed_~b:L. germination would occur in the test period or 

~~~s-~ embryo growth would be seriously retard~d. 
RESULTS Storage effect-Fresh seeds collected before ~,. 51 

Water uptake-Seeds began to imbibe and 
swell immediately after placement in. water and 

. , gained approximately 40% in weight within 40 

falling, dearilled and washed in water averaged t y: I (J I·J 

less than 2% germination over a period of 20LC_O~' J ,.;Jf n'r; 
to 60 days. After one month storage about 5% · {;IJ'{Q- :J . 

j hours, with little additional uptake in the next 
·1 t-. 60 hours. 

r· 
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~\))/ Aril effect-Seeds covered by their arils did 
~.)\~c not germinate under any of the treatments tried 
'1>-~):- · (Figure 1). Usually they would die and rot 
Y within the test period. Occasionally live seeds 

were found after the test. These were divided 
into·· f~o groups, one with the aril material 
present and the other washed free of all aril 
material. · T~e latter group would give reason­
able germination in about twenty days. The 
group with aril material would not germinate. 
Likewise, when the filter paper that had absorb­
ed aril material during an initial ·test was used 
a second time with dearilled ·seed either no 

would geqninate, in two months 20%, in three c::o/
0 

5 
30%, in five to seven, .85%, and in twelve months !-'10-i· ~ J 

about 60%. These data are approximate and 
derived from water control lots from experi­
ments throughout the two year period. They also 
represent seeds from three. separate flowering 
periods and several different trees. 

Gibberellic acid effect-Figure 2 shows the 
results obtained when seeds that had been stored 
two months were used. Three month old seed 
did not germinate as well under the same GA 
treatment. The results were: water control 
33%, 250 P.P.M.-58%, 500 P.P.M.-57%, 1000 
P.P.M.-81% and 2000 P.P.M.-77%. Seeds fresh­
er than two months were much less sensitive 
to G.A., ·With seeds of storage time greater 

Fhr. I.-Top dlah--seeds with decayinJI' arllo and no &"erm !nation, bottom left-..erminated de-arilled seeds treated with 
1000 P.P.M. GA. bottom ri~rht-de-arllled water controls ahowinl' two seeds Juot be~rinnlnl' to l'erminate. 
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Fig. 2.-Results of one experiment using a 100 seed 
sample in each treatment. 

than 3 months, the differences between contols 
and treatment became less· and less. 

Sud coat effect-Seeds that had been de­
coated bdore placing in petri dishes, would 
germini;e nearly ..!_00% ·in 2 to 5 days while 
controls with seed coats only nicked or intact 
wJuld show no evidence of germination. 

DIGCUSSION 

'Ihe resuHs indi::!ate th:tt germination inhibi­
tors are present in the aril and seed coat. Water 
extra:!ts of the aril have proved t<i be ~~ermina­
tion inhibitors of corn, Italian rye grass, radish, 
lettuce, peas, and cuoombers (1). Under nat­
ural conditions the aril usually deteriorates 
npidly, espe:!ially under rainy conditions. The 

, c'ry arils are also· subject to infestation and 
destruction by larvae of the Olethreutidae fam­
ily. In horticultural practice the. aril should 
be · :~;emoved and the seeds thoroughly washed 
before planti~ 

There is no problem with seed coat perme­
ability to water. However, there appears to be 
one or more inhibitors associated with the seed 
coat of fres!-1 seeds. This is readily demon­
strated by the nearly 100% germination in a 
few days following seed coat removal from fresh 
seeds. The inhibitory effect dwindles with . time 
under dry storage conditions. It also seems to 
disappear to a great extent in seeds under trees 
three or four months after seed drop. Many 
tropicals do not have a dormancy period. This 
one may be adapted to wet-dry tropical climate. 

Gibberellic acid treatment is effective giving 
up to 98% germination especially after a few 
months dry storage (Figure 1). Variation of 
response to GA with different seed batches .and 
storage times has been reported by Westra and 
Loomis (5) for a native grass species, Uniola 
paniculata. Similar trends were noted for lig­
numvitae . 

Growth rates of seedlings were checked on 
two 100 seedling lots randomized into treatment 
and controls. Gibberellic acid in water at 500 
P.P.M. was used at intervals as a treatment 
~pr::w on the teps. One lot was first treated just 
.<'S th2 cotyledons were falling and the other 
l!ft?r a year's growth. In neither ·~ase was there 
any signifi::ant difference . between treated and 
r'·::!irol pbnts. The best plants produced in 
e!r;hiee-:t months under greenhouse conditions 
a-v2r:!g~d 60 em. in .height. It was concluded 
that G.A. at 500 P.P.M. was not a satisfactory 
~::-:.wi:!t :::cel::rator for this spe::ies. 

REFERENCES 

1. Alexander, T. R. 19£6. Factors involved in germi­
nation of .Guaiacum s!lnctum? L. Proc. Assoc. of Southern 
A-rricu:tural Workers, Inc. for 1966; pp .. 280-281. 

~ 2. Curtis, E.' J. C. and Canton, J. E. 19ti'5. • Studies of 
the g(._rm~nat:on procc1s in l\fclarnpyrum lineare. Amer. 
Jour. Pot. 52 (6) 5j2-555. 

3. M~rr-r.), Jose. 1949. Tree seed data from Puerto 
Rico. · Carib. For. 10 (1) : 11-30. 

4. TIGehl, George D. 19f0. Some ornamental trees and 
~'-'!"l" s !12tive to sout.1 FtoriJa. Proc. Fla. State Hort. Soc. 
(3: 1f0-183. 

5. We3tra, Raymond N., and Loomis, W. E. 1966. Seed 
dormancy in Uniola panicu,ata. Amer. Jour. Bot. 63 (4) 
407-411. 


