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Introduction 

In 1953 we starteld a stuldy with loblolly pine (Pinus taeda 
L.) to assess the role of photoperiold in controlling the 
phenological behavior of the species. Wouljd photoperiod be 
important in controllin\g plant lbebavior at latitudes of 30" 
or less where the maximum seasonal variation in photo- 
period is less than two hours, or would seasonal variation 
in temperature or other factors prove more important? 

Since the original measurements were made, other re- 
searchers have shown that photoperio~d is a major factor in 
control of growth and phenology of southern pine (ALLEN 

and MCGREGOR, 1962). However, a large nulmber of geogra- 
phic sources were used in t,his study and measurements 
were made on individual trees for three years. Statistical 
analyses show effects of ldaily rate of growth, frost free 
season, latitude and longitude of origin, initial size anid 
other factors on the total yearly growth. 

Material and Methods 

We acquired 31 lots of seed from wiidely tdispersed parts 
of the geographic range of the species (Table 1). PHILIP C. 
WAKELEY of the Southern Forest Experiment Station sup- 
plied 12 collections. The frost-free season of each region of 
the collection was estimated from the U. S. Department of 
Agrioulture Yearbook, "Climate anld Man". Whenever pos- 
sible, we acquired seeid from several trees per locality and 
kept the seed from each tree separate. All seed was planted 
the Same year in a uniform seeid bed. 

Two uniform experimental grourth plots in the Austin 
Cary Memorial Forest near Gainesville, Florilda were 
planted with rows of four seedlings (one-year-old) from 
each parent tree in the collection. Eight seeldlings from the 
mixed tree collections from WAKELEY'S southern pine seeld 
solurce stuldy were planted in two locales within each test 
plot. Classical replicated planting designs were economical- 
ly impossible with hunldreds of trees to measure each week. 
Progenies from each seed source or mother tree were locateld 
at  random in each plot. Prolgenies 124-53, 137-53, 143-53 
and 147-53 were arrangeld photogenically in each plot anld 
also planted again at rancdom. Thus, sixteen of the tbirty- 
one progenies were planted in two replications within each 
plot and the others were planted only once. 

One test plot was set lunlder fiooldlights which producetd 
less than five foot canldles a t  the grounld level. The photo- 
perio~d was controlled by weekly adjustments of a time 
clock, so that from March 21st to September 21.4, the photo- 
period duplicated that of Maryland. The floodlights were 
shut off September 21st (the time of the Autulmnal Equi- 
nox), since the days are shorter in Marylanld than in Florilda 
after this ldate. Tlhe other plot reeeiveld only the normal 
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daylight of Florilda. The plants were sprayed regularly with 
an insecticide to control tip moths and other insects. The 
plots were cultivated anld irrigated. A stake was driven 
flush with the ground by each seedling. Once each week 
the height of the seedling above the stake was measureid 
to the nearest centimeter. 

Indivilduals were arbitrarily classified as having ceased 
active growth when there was less than one centimeter of 
height *growth for two succeesding weeks of measurement. 
Similarly in the spring inldividuals were declared to have 
initiated active growth 'during Ihe first week when a height 
increment greater than one centimeter was recorded. 

Observations and Results 

Part I :  Total Growth 

Under natural photoperiods, more than a two-fold varia- 
tion in height growth occurred between the different lob- 
lolly pine provenances (Figure 1). Plants from a local source 
near Ocala, Florilda, grew nearly 18 feet {during the experi- 
ment. The plants from the northern-most latitude in Mary- 
lanld grew barely 7 feet. The effect of the floodlights (creat- 
ing long days) was to increase the growth of the northern 
sources ~ons~derably  (Figure 2).  However, even under 

Table 1. - Loblolly Pine Seed Sources Used in Photoperiod Study. 

Accession 

Ocala Florida 29.2ON 82.0°W 

County or 1 ~ e f e r e n c e  point 
State 1 Lati- Longi- 

tude 1 tude 

Ocala 
Nashville 
Nashville 
Woodbine 
Woodbine 
Rome 
Rome 
Gray 
Gray 
Murfreesboro 
Murfreesboro 
Snow Hill 
Somerset Co. 
Pamlico Co. 
Onslow Co. 
Newberry Co. 
Clarke Co. 
Spalding 
Wilcox 
Hardeman Co. 
Livingston 
Parish 
Pontotoc Co. 
Clark Co. 
Angeline Co. 
Blundale 
Arlington 
Dublin 
Townsend 
Hazelhurst 
Vienna 

2:; 
Season 
D w s  

Florida 
Georgia 
Georgia 
Georgia 
Georgia 
Georgia 
Georgia 
Georgia 
Georgia 
N. C. 
N. C. 
Maryland 
Maryland 
N. C. 
N. C. 
S .  C. 
Georgia 
Georgia 
Georgia 
Tennessee 

La. 
Miss. 
Arkansas 
Texas 
Georgia 
Georgia 
Georgia 
Georgia 
Georgia 
Georgia 

* Seed supplies by PHILIP C. WAKELEY, Southern Forest Experi- 
ment Station from "Southwide Seed Source Study". 

** Data from U. S. D. A. Yearbook 1941, "Climate and Man". 
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