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Abstract. Seasonal growth and flowering in relation to environmental stimuli were studied
in 20 populations of Danthonia sericea Nutt, ranging from New Jersey to Georgia. Flowering
in the natural habitat was correlated (r==0.988) with latitude, but New Jersey transplant
and greenhouse tesis indicated that populations of this species can be separated into three
groups on the basis of their habitat and flowering response mechanism. Populations with
glabrous sheaths from hogs or wet areas next to rivers ar ponds in New Jersey required only
adequate air and soil temperatures for growth and subsequent flowering. In these wet habitats
substrate temperature apparently serves as the environmental stimulus to which the plants
respond. For the populations with pubescent sheaths occurring at openings or fringes of
upland pine-oak forests on well-drained, sandy soils and for the glabrous populations occur-
ring along stream borders and drainage areas adjacent to granite outcrops in Georgia, an
additional requirement for specific photoperiods apparently exists.

INTRODUCTION

Danthonia sericea Nutt. is an ecologically variable

- species of the eastern United States, ranging from
New Jersey to Florida and west to Louisiana. In a
species with such a wide geographic-ecologic distri-
butien, seasonal growth and development must be
attuned to the particular habitat in which a popula-
tion oceurs. This may be accomplished by specific
responses to temperature, photoperiod, or other en-
vironmental stimuli. Recognition of the importance
of photoperiodism in plant-environment relationships
dates back to the pioneering work of Garner and
Allard (1920). Obhserving that some of the plants
they studied had an extensive porth-south distribu-
tion, they hypothesized that adjustment te such a
wide range of conditions depended upon different
physiological requirements of “types” developed as
a result of natural selection. Among species of tha
Gramineae, Allard and Evans (1941}, Olmsted
(1944, 1945), Larsen {1947}, McMillan (19564, b,
1957, 1959, 1965, 1967}, Quinn {1969}, Quinn and
Ward (1969), Ward (1969), and others have re-
ported genetic variation in the growth and flowering
of species-populations collected from wvaried geo-

graphic areas and grown in uniform environments.
Danthonia sericea is a perennial grass which com-
mences vegetative growth in its patural habitat in
early spring and flowers in late spring or early sum-
mer depending upon the latitude of the population.
Danthonia sericea var. sericea ocecurs on acid, well-
drained sandy soils in openings or along the fringes
of pine-oak forests. It has villous sheaths and is also
villous along the back of the lemma. This pubescent
variety 18 distributed chiefly on the coastal plain,
especially in sand barrens, from southern New Jer-
sey to northern Florida and east to Kentucky and
Louisiana (Hitchcock 19513},
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Danthonia sericea var. epilis (Scribn.) Blomag.
occurs in cedar bogs in the northern portion of its
geographic range in southern New Jersey and along
stream borders ar in granite outcrops in Georgia.
This variety has foliage with relatively glabrous
sheaths and very thin lemmas that are villous only
on the margins (Gleason and Cronquist 1963).

The purpose of this research was the investigation
of seasanal growth and development of populations
in relation to latitude and contrasting habitat types.
The study utilized clones of Danthonia sericea col-
lected from different latitudes and habitats and grown
under transplant garden, greenhouse, and experimen-
tal photoperiod conditions.

MEeTHODS AND MATERIALS

Clonal materials—transplant garden

In the summer of 1967 plants from 16 collection
sites were transplanted te a uniform garden at the
William L. Hutcheson Memorial Forest located
approximately [ mile east of East Millstone, N. I.
(40° 30’ N, 74° 34' W) on the Piedmont. The gar-
den area js underlain by Triassic red shale of the
Brunswick formation (Kummel 1940). The garden
location is level with a moderately well-drained silt
loam soil of pH 5.0 (1:5).

Apnual mean temperature at a New Brunswick
weather station approximately 9 miles east was
53.0°F (1963-68). During 1968 average minimum
and maximum temperatures during January were
19.5° and 35.6°F and for July were 65.6° and
86.0°F. Sparkes and Buell (1955) found air temper-
ature extremes of —8° and 112°F in a grassy old-
field area near the garden area. Soil temperatures
{4 ¢m below the surface) in the grassy old-field area
ranged from 30° to 90°F (Sparkes and Buell 1955).
The duration of the annual growing season is ap-
proximately 240 days (Monk 1961), and precipita-
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tion during 1967, 1968, and 1969 totaled 49.06,
46.15, and 45.18 inches, respectively.

Callection areas provided both a latitudinal and
a habitat-type sampling of Danthonia sericea pep-
ulations (Fig. 1). Danthonia sericea var. sericea
- populations from. New Jersey (NES, NGS, WNIS,
BNIS, LNJS}, Delaware (DLS), Virginia (GS, FS),
North Carolina (NCS), South Caraolina (SCS8), and
Georgia (RCS, RS} were studied., These popula-
tions occurred in uplands on well-drained, sandy
seils {sand content ranging from 57% tc 89%).
Populations of the epilis taxon were collected in
New Jersey (CHE, FRE, MFE, BAE} and Georgia

(AME, LE, RCE). Soils or substrate for these pop-

ulations generally consisted of 20-30 cm of a dense
root and peat mat lying above a sandy or rocky
substratum. One Georgia collection site {LSM)} pro-
vided clones of both the sericea and epilis taxa as
well as plants considered to be *‘intermediate” in
diagnostic morphological characteristics. Soil pH for
the 20 populations varied between 4.2 and 5.2 and
was not correlated with either habitat type (bog or
upland) or latitude of the population. Detailed de-
scriptions of the collection sites are presented hy
Rotsettis (1970).

Samples from the collection sites each consisted
of eight randomly chosen clones. Six of these clones
were selected from each of the population collec-
tions and divided into three ramets each for planting
in the transplant garden. The garden layout con-
sisted of a randomized block design with three repli-
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Fie. 1. Geographic location of populations of Dan-
thonia sericea tilized in the variols experiments. Stars
indicate single populations, and the larger black circles
denote a general area in which several populations were
located, :
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cates. Each of the 16 populations was represented
by one row within each replicate. Each row con-
tained ope ramet of each of the six clones of that
population, with random distribution of clones within
the row. Fach of the rows was randomly distributed
within each of the three replicates. The ramets were
planted at 40-inch intervals, both between and within
rows. The plants were watered when planted in the
summer of 1967 and also at several other times
during a dry period in the summer of 1968. Cultj-
vation proceeded on a regular basis, and the garden
was kept weed-free to insure maximum uniformity.

Weekly phenology and height-growth readings
were taken April through August in 1968. In 1969
weekly phenology and growth readings were termi-
nated in June because of poor survival and growth
of plants. Poor survival of several of the populaticns
had necessitated another collection trip and subse-
quent replanting of material in the spring of 1968.
The criteria used for phenoclogical stages followed
those of Quinn {1969).

Greenhouse readings

Extra clones from each population were divided
where possible and placed in the greenhouse during
the summer of 1967. Each plant was potted in a
[:1:1 mixture of soil, sand, and sphagnum peat in
6-inch clay pots. Plants were grown in one green-
house room under semicontrolled environmental con-
ditions. Temperature was controlled by a thermostat
and a heater-air cooler system; humidity was con-
trolled by an automatic mist system. Phenological
readings were taken every 2 days from February 7
throutgh June 20, 1968, Plants not flowering by this
date were usvally poor in vigor.

Plants were added to the greenhouse collection in
the spring and summer of 1968. Phenclogy readings
were taken on clones during the 1969 season (at
irregular intervals from December 1968 through
May 1969) and during the 1970 season (January 6
to June 20}.

Photoperiod experiment

Representatives from 13 different populations were
utilized. In most cases there were four clones {geno-
types) per population, each with four ramets avail-
able for use under various experimental treatments,
The photoperiods were chosen on the basis of esti-
mated daylengths (including twilight) when floral
induction was thought to oceur at the collection sites.
The four treatments included a 9-, 12-, and 15-hr
and a “natural” daylength. Natural daylength re-
ferred to a photoperiod equal to the actual lacal
daylength for each day (including twilight). This
photoperiod was increased daily as the season pro-
gressed,

The photaperiod - experiment consisted of a ran-



