Collection date, cone-storage period
affect southern pine seed yields, viability

B. F. McLemore

The 2-to 3-week period during which
southern pine cones are usually harvested is
inconveniently  short, especially when
demands for seed are heavy. If collections
could start 1 week earlier, the amount of
seed harvested could be increased by 30 to 50
percent. The problem: Will cones from early
collections caseharden during kilning?

Wakeley (4) reports that cones are
mature enough for collection when their
specific gravity drops below 0.89. However, in
modern extractories some cones with
specific gravities in the 0.80's, and almost all
in the low 0.90's, caseharden when they
are kilned without precuring.

Preliminary studies at Alexandria, La.,
showed that acceptable seed yields may be
obtained by collecting cones early and storing
them for several weeks before kilning. This
article describes the effects of collection date
and length of cone storage on yield and
viability.

Methods
Six trees each of slash (Pinus elliottii
Engelm.), loblolly (P. taeda L.), and longleaf
( P. palustris Mill.) were selected. Weekly
collections
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When slash, loblolly, and longleaf cones were collected over a wide range of

dates and stored at air temperature, 5 weeks of storage gave higher seed yields than

1 week. Yields also increased from the earliest to the latest collection. Cone storage

for 5 weeks increased germination of slash from all collections and decreased

germination of longleaf from early collections.

started 2 to 3 weeks before cones ripened
and continued until the first cones began to
open on the trees. Collection dates were:

Slash-August 19, 26; September
3,9, and 16;

Loblolly-September 9, 17, 23, 30;
October 7;

Longleaf-September 9, 17, 23, 30;

October 7 and 14.

On each date,
determined with sample cones from all trees.

Nine cones were collected weekly from each
tree, subdivided into three groups of three, and
stored in open paper bags at air temperature
in-an unheated building. After 1, 3, or 5
weeks, cones were dried for 3 days in a gas-
fired kiln at approximately 38° C. Those that
casehardened were opened mechanically to
obtain seed for germination tests.

specific  gravity was

The degree of opening for each three-
cone sample was estimated by counting the
seeds released after kilning. Each sample
from a particular tree was assumed to have
about the same number of seeds.

Seeds were cleaned to 100-percent
soundness, and germination was tested
with 100 seeds for each tree, collection
date, and storage period. Slash and longleaf
seed was not stratified, but loblolly was
stratified for 30 days.

Additional cones from all trees and all
collection dates were peeled with a sharp
knife immediately after collection to remove
the green coating. They also were stored
at air temperature for 1, 3, or 5 weeks.
Other samples, consisting of peeled and
unpeeled cones, were stored in polyethylene
bags at 5° C for 5 weeks.

Differences in yields and germina-



TABLE 1.—Seed yields and germination of three southern pines affected by be satisfactory when large volumes of seed are
date of collection and length of cone storage

Seed yields per cone

Germination when

Date of Specific when stored for: stored for:
collection gravity Lweek 3weeks 5weeks 1week 3weeks 5 weeks
No. Ne. No. Pet. Pet. FPet.
Slash
Aug. 19 0.97 0 8 58 a7 52 68
26 95 0 41 63 76 16 63
Sept. 3 91 22 37 89 38 38 70
9 .86 26 40 75 69 46 920
16 77 27 5 82 49 63 98
Loblolly
Sept. 9 98 0 27 25 9% 98 100
17 92 11 26 38 92 98 95
23 90 19 31 20 7 98 98
30 85 21 37 32 100 99 99
Oet. 17 it 41 34 B 98 99 99
Longleaf
Sept. 9 99 0 38 46 83 58 31
17 95 0 10 61 76 29 48
23 93 3 30 50 80 60 49
30 92 ' 70 72 84 70 7
Oct - .88 4 40 72 86 a5 83
14 .83 52 n 75 87 92 90

tion of each species were tested by analysis
of variance at the 0.05 level of statistical
significance.

Slash Pine

Date of collection and length of
storage significantly influenced yields and
germination of slash seed. As table 1
shows, number of seceds recovered
generally increased with later collection
dates; some of the apparently aberrant
values in the table resulted because the
number of seeds per cone varied with
different samples.

Yields from each collection increased
substantially with length of cone storage. One
week of storage was unsatisfactory for all
dates of collection, 3 weeks increased yields,
but 5 weeks proved best. Even cones with an
average specific gravity of 0.86 yielded
only half as much seed after 3 weeks as they
did after 5. The key to higher slash yields
thus appears to be

storage of cones for 5 weeks. Yields were
acceptable when cones collected in late
August or early September were held for 5
weeks. Cones collected on August 19
with an average specific gravity of 0.97
yielded 58 seeds each after 5 weeks of
storage, those collected on September 16
with a specific gravity of 0.77 yielded 82
seeds.

Storage for 5 weeks also increased
germinability in most instances. Although
germination was poorer than is usually
expected, the trend was evident. Results
obtained here agree with Matyas' findings
(2) for Scotch pine cones harvested
early; he reported low viability when
extraction was immediate but better ger-
mination after 1 month of storage.

While some viability may be sacrificed,
collection of slash cones in late August at
specific gravities of approximately 0.95,
followed by storage at air temperatures for 5
weeks, may

needed. If only small quantities are required,
collection should be deferred until specific
gravities drop below 0.89. Storage for
5 weeks is still recommended, however.

Yield and viability were surprisingly poor
after only 1 week of storage, even when cones
were collected on September 16 at an average
specific gravity of 0.77. In a study conducted
the year before, with six trees other than the
present ones, viabilities of over 90 percent
were attained after 1 week. While the data
(summarized in table 2) suggest that cone
storage may not always be necessary, other
observations at Alexandria substantiate
current findings that storage improves
viability. Moreover, table 2 corroborates the
present study in showing that yields are low
when cones are harvested at specific gravities
of 0.84 and above, and processed after only 1
week. The dissimilarity of germination
results is attributed to differences between
trees and years.

Loblolly Pine

Date of collection, length of cone
storage, and the interaction between these
two factors influenced yields of loblolly
significantly. The average number of seeds
released per cone tended to increase with
later collection and longer storage. In
addition, storage had a proportionately greater
effect on yields from early cones than on
those from later collections.

Acceptable yields of 38 seeds per cone
were obtained from the September 17
collection (specific gravity 0.92) after 5 weeks
of storage. but the maximum yield was not at-
tained until the October 7 collection (specific
gravity of 0.77). As with slash pine, if the
number of trees with a collectable crop is not
limited, harvesting of large quantities may
begin in middle to late September, when
specific gravity reaches the low 0.90's. These
cones should be stored for at least 3 weeks or
preferably for 5



TABLE 2.— Yield and viability of slash pine seed when cones were held 1 week
before kilning

Date of Specific Seeds
collection gravity per cone Germination
Number Percent
August 21 0.93 0 88
August 28 .88 0 91
September 5 B84 47 94
September 11 B0 61 98
September 18 (opening) 7 99
weeks. For optimum yields, however,

collection should be deferred as long as
possible.

Germinability ranged from 92 to 100
percent regardless of date ofcollection or
length of storage. Other studies have
established that collection dates and handling
procedures for loblolly are less critical than
those for slash or longleaf (1).

Longleaf Pine

Yields of longleaf seed also increased
from early to late collections and with
increasing periods of cone storage. As with
loblolly, 3 or 5 weeks of storage increased
yields more for the first five collections
than for the last one.

After only 1 week, all cones except those
from the October 14 collection (specific
gravity 0.83) yielded practically no seed.
Longer storage increased yields from early
cones but also decreased germinability. For
example, cones in the September 30
collection released two seeds after 1 week's
storage and 70 after 3 weeks, but germination
dropped from 84 percent to 70 percent.

With longleaf, the safest course ap-
parently is to collect after cones reach a
specific gravity of 0.90 or below and to store
them from 3 to 5 weeks. Again, the longer
that collection can be deferred the better.
Fortunately, although the collection period is
more critical for longleaf than for the other
two species, the seed is also in less de
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supplied by collecting late in the season.
Previous research has shown that initial
viability of longleaf seed is unaffected by
storage of mature cones for up to 60 days. If
seed is to be kept for use in future years,
however, cones should not be held
longer than 5 weeks before processing

3).

Peeling and Cold Storage of Cones

Peeling the cones appeared to have
no practical value. It increased yields from
some cones, especially from those that
were collected early and kilned without
storing, but it had little or no effect on
cones that were stored or collected
when fully mature. Since cones collected
early should not be kilned immediately,
peeling cannot be recommended.

Storing  cones in  moistureproof
polyethylene bags at 5° C reduced yields
drastically but did not impair :viability. The
overall yield from unpeeled longleaf
held in cold storage averaged only one
seed per cone; the average yield was 63
seeds from cones stored in paper bags at
air temperature. Yields of slash were
reduced by 90 percent, and yields of loblolly
were reduced by 50 percent.
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There was no seedling mortality in
treatments not exposed to PCP

fumes, but captan-treated seedlings showed
considerable amount of in

jury: 47 percent curled seedlings for jack
pine and 64.3 percent for red

pine, compared with 4 and 1.3 percent
respectively where no treatment

was used. The data also suggested that

the PCP treatment combined with captan
seed treatment resulted in

fewer curled seedlings than captan

seed treatment alone. This cannot be
proven because seedlings could have

been curled before mortality occurred.

It is recommended that pen-
tachlorophenol should not be used for
treating wooden trays in which

containerized seedlings are grown
and and that captan should not be used as

a seed treatment in similar programs.
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Leave forests and parks clean ... or
cleaner.

TABLE 1.—Effects of pentachlore

sphenol and captan on red pine

Seedlings

Treatment Dead Curled observed
Percent Percent
PCP 778 a! 24b 533
PCP and captan 276 b 51.7a 4198
Captan 0 o 64.3a 484
No treatment 0 e 1.3b 517

'The small letters indicate Duncan’s multiple
significantly at the 5 percent level.

range groupings of treatments which do not differ

TABLE 2.—Effects of pentachlorophenol and captan on jack pine

Treatment Dead Curled ii‘i}'j\nlg;
Percent Percent
PCP 844 a' 1.5 b 702
PCP and captan 539 b 336 a 626
Captan 0 ¢ b e 605
No treatment 0 c 40 b 688

tly at the 5 percent level.

small letters indicate Duncan’s multiple range grouping of treatments which do not differ
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