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In the study reported here, loblolly pine (Pinus taeldia L.)
seedlings from southern geographic seed sources made more
height growth under long or short days than seedlings from
more northern sources. The growth patterns revealed the
interaction of a photoperiodic control process and a seasonal rhythmic process. Shortleaf (P. echimaDa MILL.) seedlings grown under short days exhibited a clina! pattern
like that of loblolly, but under long days showed significant
differences more suggestive of ecotypes. Longleaf (P. plahustris MILL.) seedlings grew larger under long days than
under short, but showed no significant differences attributable to geographic source, perhaps because they represente 1
a narrower latitudinal range of sources than the other two
species.

Experimental Material and Methods
A 9.5-hour photoperiod (short day) of natural daylight
was maintained by a clock-controlled mechanism that
brought a lightproof Cover over the seedlings at 5:15 p. m.
and removed it a t 7:45 a. m. each day. A 15-hour photoperiod (long day) was attained by adding the light from
two 300-watt incandescent bulbs (50-100 foot-candles on
the seedlings) to the period of daylight. Seedlings under
long and short days were in close proximity in the greenhouse. The minimum temperature was 64O F.

L o b l ~ o l l yp i n e . - Seeds for the trees used in this
study were collected in the fall of 1954 from natural stands
of loblolly pine in Florida and Georgia. The four sources
represented a latitudinal range of about 4 degrees (Filgure1 ) .
General habitat conditions for these areas are given in
Tables 1 und 2.
The seedlings were grown in t h e Georgia Forestry Commission's Davisboro Nursery in 1955 and shipped to
Durham, North Carolina, in December 1955. They were potted in 8-inch meta1 cans, and remained out-of-doors under
normal day length until April 17, 1956. By that time all had
broken dormancy.
Eight seedlings of each source were then subjected to a
long day and a like number to a short day. Heights were
measured biweekly. On March 29, 1957, needles on the longday seedlings were severely burneid by a n insecticide, anil
height measurements on these seedlings were discontinued.
Seedlings under short day were enclosed in the lightproof
box a t the time of the insecticide application and suffered
no visible damage; measurements were continued on them
until November 1957.

Table 1. - Annual temperatures and precipitations at the geographic sources of loblollyl).

1

County

1

St. Johns, Florida
80
Glynn, Georgia
79
Laurens, Georgia
78
Floyd, Georgia
74
9 Data from U. S. Weather Bureau.
Table 2.

1

Maximum Minimum Mean Precipitat
OF
OF
OF
(In3zzs)

61
610
54
50

70
69
66
62

51
53
46
54

- Time from sunrise through twilight, a t the geographic
sources of loblolly l).

County

1

I

1

February
April J u n e

ip
:

1

De cbr

11:28
11:27
11:24
11:21

10:14
10:09
10:02
09:53

( OiZ-

Hours and minutes

St. Johns, Florida
Glynn, Georgia
Laurens, Georgia
Floyd, Georgia
l)

11:09
11:07
11:02
10:59

12:53
12:55
12:58
13:Ol

14:04
14:09
14:16
14:25

13:14
13:17
13:21
13:26

Data from U. S. Weather Bureau.

The shortleaf see~dwas stratified for two weeks. The
longleaf was not stratified. Seeds of both species were sown
in flats of moist vermiculite and allowed to germinat?
under normal day. On December 3, 1956, just before they
had shed their seed coats, two shortleaf or five longlesf
seedlings were transplanted to one-quart plastic pots. Eight
pots of each source were placed under the short-day and
eight under the long-day conditions. On January 18, 1957,
the shortleaf seedlings were thinned to one per pot and
the longleaf to three per pot.
Shortleaf heights were measured peri~dically.Longleaf
did not grow in height. At the end of the experiment, on
May 29, 1957, the seedlings were lifted and the roots washed
free of soil and cut from the tops. Tops and roots were
~driedto a constant weight a t 70° C. and weighed.

Results and Disrussion
L 10 b 110 11y p i n e . - Height growth of the loblolly
seedlings is plotted in Figure 2. Those under long day
averaged 67.6 Cm. of growth between April 19, 1956, an3
March 30, 1957, as compared to 18.7 Cm. for short-day trees.

S h l o r t l e a f ~ a n ~l do n g l e a f p i r z e . - T h e Southern
Forest Tree Improvement Committee furnished seeds that
had been collected in the fall of 1955 from natural stands
of shortleaf and longleaf pine. Seven geographic sources of
shortleaf and five sources of longleaf pine were represented
(Figure 1 ) .
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Fig. 1. - Location of seed sources, by State and County.
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