GERMINATION CAPACITY IN AMERICAN BASSWOOD

WILLIAM C. ASHBY
Southern Ilinois University

In the course of several years work
on basswood (Tilie americana 1i.)
a number of fruit collections were

obtained, from many of which seed

was extracted and germinated, The
yield of sound seed and germination
characteristics of each fruitlot were
assessed as germination capaeity.
This capacity was related to year of
collection, insect damage, geo-
graphice origin, and other factors.
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MarErIALS AND METHODS

One approach Was' to plant un-

treated fruits in the garden with
and without straw mulch or in flats
with potting soil. The flats were
retained in the greenhouse or, more
usually, placed out in a coldframe.
A few embryos were also dissected
from seed and grown in the labora-
tory. The great majority of fruits

was treated with eoncentrated nitrie
acid for approximately three hours,
the seed shelled out, dried, treated
with eoncentrated sulfuric acid for
15 minutes, . stratified in moist
vermiculite or sphagnum for three
or four months at 36° ¥, and sown
in the greenhouse or garden under
presumably favorable germination
conditions (Spaeth, 1934; U. 8. De-
partment of Agriculture, 1948). The
germination figures reported are for
the appearance of the cotyledons
above ground. Sprouting of the
hypoeotyl which took place during
stratification was generally cor-
related with the subsequent emer-
gence of the cotyledons and is not -
reported. A trial was made of the
Johnson (1946) method in which
fruits were soaked in water for sev-
eral days, treated with concentrated
sulfuric acid for 40 minutes, rinsed,
and planted. '

Forty-five collections obtained
during the years 1955 through 1959
ineluded fruits from various parts
of the natural distribution of Amer-
ican basswood, North Carolina to
Manitoba and Maine to Minnesota.
The fruits varied in size, extent of
hairiness and persistence of the
style. Samples from the various
sources were retained as herbarium
material by the author. The num-
bers of fruits within the several
collections varied greatly. This in
part reflected variations in fruit
production from tree to tree, year
to year and loeality to locality.
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ResuLrs

Embryos removed from the seed

soon started growth on moist filter

paper. In contrast, no germination
was observed from untreated fruits
planted in the greenhouse for pe-
riods up to 18 months. During this

period the fruit coats disintegrated, high pereentages of fruit with seed

treated fruits planted outdoors in
flats or in the garden in spring or

fall of one year germinated in late .

April of the first, second or (in lesser
numbers) third spring after plant-
ing.

Bailey (1961).

Considerably higher germination
values were found the same spring
as planting for acid-treated and
stratified seeds (Spaeth, 1934;

Johngon 1946). In Table 1 the high--
est value found is 78%. Appreciable

variation was noted from one seed
lot to - another. For those studies
with acid-treated and stratified

seed continuéd for a second spring, *

less than 5% additional germina-
tion was recorded. The average first
season germination percentages
were 39% for 1822 seed in 1957 and
84% for 1695 seed in 1958. The
seedlings from various seed lots
were usually very similiar in ap-
pearance. - One accession of 177 seed
from southeastern Wisconsin had
over 10% tricot and one tetracot
seedling. No other unusual types of
seedlings were observed. Treat-
ments given to stratified seed after
spring. planting, such as mulehing
with straw or shading (Ashby,
1961), resulted in less rapid emer-
genee but approximately equal final
numbers of seedlings.

(Germination in the first season.
reached 15%, in agreement Wlth,
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Additional factors were of im-
portance in determining basswood’s
regenerative capacity (Table 1).
The several collections totalling sev-
eral thousand fruits varied in yield
of sound seed from zero to nearly
100%. Filled fruits were. usually
one -seeded.  Collections yielding

often had several perecent of fruit
with double or even triple seed.
Seed <quality  varied from nearly
100% sound to 100% which rotted
when stratified after acid treatment.
Some otherwise sound seed lots had
up to 30% insect infestation, An
apparent yearly correlation in Table
1 of high percentages of multiple-
seeded fruit and high - values of
damaged or unfilled seed was not
true for individual seed lots. Ground
collections, while sometimes good,
tended to give poorer seed yields
than tree collections. - Average seed
weights for 13 collections in 1958
varied: from 12 to 38 mg with an
average of 31 mg. :

Fruit production, whlch was
found ‘on some trees in the Chieago
region each year of the study, oe-
curred with greatest abundance in
1957. Collections made from a
single tree in southern Wisconsin
had many poorly-filled seed and no
multiple-seeded fruits in 1956, while
in 1957 fruits were greater in
amount with no poor seed and some
multiple-seeded fruits. On a trip
in October, 1958 to parts of Towa,
Minnesota, and Wisconsin, I found
only one tree with fruit out of hun-
dreds of trees examined.

Comparisons of fruit quality for
individual trees are -illustrated by
data from four trees in a small val-
ley in the St. Lawrence River see-
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TaBLE 1~—Characteristics of Basswood Fruits and Seeds.

Year of Collection
Characteristic *** 1955 | 1956 1957 1958
Number of collections with :
Seed yield 0-33%. .............. e e 7 1 2 2
Seed yield 84-67%. ... ..o 0 3 2 3
Seed yield 68— 100% .......................... 1 2 10 4
Percent of the above collectlons with .
Multiple-seeded fruit.............:c........ . 0% 339, 219, 119,
Seed poorly filled, insect damage, etc ........... 259, 83% 579, 449,
Percent germination of -
Apparently sound acid- treated and stratlﬁed seed 0-709%, | 0-78%, | 0-52% | 0-20%*.

* Gefmination in garden rather than greenhouse. : ' ¢

tion of New York State. Seed yield
in 1958 ranged from 100 to 5% and
emergence in the garden for ap-
parently sound stratified seed from
15 to- 0%. The tree yielding: 100%,
seed per fruit had multiple-seeded
fruit and some poorly filled seed.
Most: of the seed from the poorest
vielding tree were poorly filled.

- Basswood -germination ‘was- ob-
served each spring in several field
areas- of the Chicago region. The
numbers varied from year to year.
Only one instance of very abundant
basswood seed germination was
found. This oceurred in a presum-
ably protected area in southwestern
Michigan which had been invaded
by campers the previous autumn.
The nature of the altered seed bed
was ot determined.

v.;;-”

* DISCUSSIONA
- Gtermination capacity in basswood
is related to the several factors
studied: fruit production, numbers
of seed per fruit, percent of sound

seed, and germination - percentage
(Spaeth, 1934). The delayed germi-
nation leads to annual appearance
of seedlings despite the yearly var-
iations in fruit production and qual-
ity.- Other investigators (Den Uyl,
et al., 1938; Hart, 1958, 1959; Me-
Conkey, 1960, 1961 ; Rudolph, 1950-
61; Spaeth, 1934) have reported
marked annual-and geographig
variation in ‘fruiting of forest tree
species, including basswood. Factors
outside the scope of the present in-
vestigation which determine regen-
eration capacity include animal use
of seed (which I have observed on
occasion to be extensive), distribu-
tion of seed to favorable sites, and
suitable soil and climatic conditions.
My present. coneept is that in the
Chicago region the production and
germination capacity of American
basswood seed is rarely a substan-
tial limiting factor where mature
trees are found. I am not yet satis-
fied that such is the case in southern
Illinois.
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A second type of regeneration
in basswood involves sprouting from

the base of the trunk. This serves
to maintain the. species, once estab-.

lished. In only one instance- was
such a sprout found as far as one
foot from a trunk. If true root
sprouts oceur, they are rare in com-
parison to the common  trunk
sprouts.

Length of the stratlﬁcatlon period
was not systematically studied for
its effect on germination. This prob-
ably affected the absolute perform-
ance of one seed lot versus another.
My criterion for removing the seed
from stratification conditions and
planting them was evidence of
growth by the radicle. As a rule
several seed lots were removed at
one time. Thé percentages of seed
in which growth of the radicle was
evident might differ for the several
seed lots. Seed for comparative
tests were sorted for response to
stratification and the treatments
were given to representative group-
ings. I did find that “hard’” seed
may give very low emergence per-

centages-after a strat1ﬁcatlon period.

which leads to good emergenee by
seed on which sprouting is evident.
Thus intra-seed-lot differences need
to be considered in evaluating inter-
seed-lot performance. A require-
ment for prolonged: stratification
(Spaeth, 1934) would influence the
germination capacity of individual
seed

- SUMMARY
Basswood fruit collections varied
in seed yield from 100% to 0%.
Germination of acid- treated and
stratified selected seed ranged from

123

78% to 0%. Fruiting alone is not
a satisfactory measure of basswood
seed production and quality. Delay-
ed gérmination ean lead to annual
appearance of seedlings despite the
yearly variations in seed productlon
and’ quality. :
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