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Sawifraga virginiensis Michx., the Early Saxifrage, is a spring flowering plant which
has a wide distribution in the eastern United States and adjacent Canada. Acecording to
Fernald (1850} the plant is found on dry or wet vocks, and gravelly open or shaded slopes,
from Saguenay County, Quebee to Minnesota and south ta Geaorgia.

The objective of the present study is to explain the life eycle of 8. wirginiensis. The
approach followed in general is that suggested by the work of Stevens and Rock (1852),
This study which began in Fehruary 1959 was terminated in May 1860 and, unless stated
atherwise, the field work was earried out in the William L. Hutcheson Memorisl Forest,
a mature oak farast (Buell, 1957) located ome mile east of East Millstene, Naw Jersey,
on the Piedmont Plateau, The study area is located 30 feet from the north forest edge
approximately 80 feet west of Spooky Brook, and was occupied by a population of
approximately 100 mature plants.

Weekly ahservations were made hetween February 1959 and May 1860. When ohser-
vations began the leaves an each plant revealed a deep red pigmentation. The majority
of the leaves exhibited injury at the marging where the red pigmentation was most in-
tense. By April 15 the pigmentation had almost entirely left the leawves, The flower huds
began to show signs of enlarging in their position at the center of the rosette on April §,
Seapes began ta elongate on April 8, and hy April 15 white petals were showing through
the sepals of buds in clusters cn elongated seapes. Most of the planis were in fower on
April 22, The height of flowering was atfiined between April 20 and May 6, By May &
the inflorescence was a laosely spreading paniele of aymes, After this date the carpels
began to enlarge, and the stigmas diverged. Seeds hegan to fall from the split follicles
approximately May 20, and by May 27 most of the follicles were open. On June 10 seeds
had completely shed and nearly all seapes collapsed. After this the plants hecame a lasg
conspicuaus part of the ground cover.

During pericds of dry het summer weather, usually after a period when little rain
had fallen, nearly all leaves eurled from the tips and marging, drying te approximately
the thicknesa of a petiole, and rolling toward the center of the leaf and teward the centex
of the rosette, As a result of rainfsll most of the leaves unrelled to approximately their
former size and turgidity. Some leaves, however, never unrolled and these eventually
dropped off. Flower huds weare first visible in the center of the rosettes of most plants on
Navember 11. These flower huds enlarged very slowly during the winter.

Leaf litter from the canapy of white oak (Quercus alba}, black oak (@, velubina},
and red ozk (Q. rubra}, understory of flowering dogwood (Cornus florida), and shrub
layer of maple-leaved viburnum (Fiburnum ccerifolium) was deepest over the study plet
an Navember 11, but by February 10 most of the litter had been hlown from the wind-
swept study area.

The root syatem of a specimen of S. virginiensis arose from two knobby vertical
rhizanies loeated at or slightly below the seil surfaee, and from a horizontal rhizame
located 0.25 ineh helow the sail surface whicll connected the two above ground shoots.
Several thick brown roots extending to a maximum depth of 4 inches bore numercus fine
white roots. Although the fine white roots hranched considerably, the thick brown ones
appeared not ta branch te any great extent.

The perennating buds are located below the eaudex on the vertieal part of the
rhizome but still very clase to the sail surface. The plant may therefore be classed as
1 hemieryptephyte.

348



1260] TGRREYA 348

Germination. Seeds were collected from mature open follicles an May 27. The seeds
were stored dry in a refrigerator at 41° F until germination fests were initiated.

In order to determine whether the seeds would germinate in darkness at law tem-
perature, 100 seeds were counted into each of 12 petri dishes on August 25, 8Six dishes
cantained ouly moist germination blotter paper and the remaining six confained a peat
moss suhstrate below the blotter paper. The 12 dishes were placed in a dark refrigeratar
at 41°F. Percentage of germination was determined an February 22 by counting seedlings
with extruded radicles and cotyledens which had emerged from the seed coats.

Dr. Lela V. Barton of Boyce Thompsou Institute for Plant Research, Yonkers, New
Yark, has informed the author that a mixed lot of Sazxifraga spp. seeds germinated 62%
in red light at 77°F. Two weehs were required for emergence of radicles. Tests were
initiated on November 16 to determins whether & tirginiensis would show 2 similar
response.

Four petri dishes were filled with fine sand with a piece of finely woven cloth placed
on top of the sand. Fifty seeds were counted into each dish. Two dishes of seeds were
then placed (1) at room temperature in full sunlight, and {2) wrapped in paper and
in a dark chamber alse at room temperature. Percentage of germinafion (appearance of
true leaves in this and the following experiment) was recorded after two months.

Sinee the seeds did not germinate in the dark at roam femperature, tests were begun
to determine whether seeds placed below the soil surface would germinate. A quantity of
seeds was placed 0.5 inch helow the surface of finely sieved soil in a small pot, Seeds were
scattered on the soil surface of another small pet. Both clay pots received seasomal sun-
light at roem temperature, and moisture by nieans of a wick inserted through the hottam
holes of the pots and extending inta a shallew dish of water,

QAf the 600 seeds receiving moist low temperature stratification on hlotter paper
substrate, the germination mean for the six dishes was 63%. Maximum and mininum
germination percentages were, respectively, 68% and £4%. None of the seeds stratified
on peat moss (pH 2.5) germinated even though the seed coats had ruptured.

Seeds placed in full sunlight at room temperature on November 16 germinated 65%
in two months. Seedlings began to appear after two weeks. Not a single seed in the dishes
placed in the dark ehamber at room temperature germinated. After one manth in darkness
a dish of seeds was placed in full sunlight where they began to germinate after two weeks.

Heeds buried 0.5 inch below the soil surface failed to germinate when the pots were
placed in full sunlight. Secds placed on the surfage of the soil germinated. The surface
of the soil in the pot in which the geeds had heen buried was lovsened and turned over
with a spatula on December 14, and seedlings appeared on January 1. The seeds collectad
in 1889 were viahble in tests conducted in April 1960.

Carleten (1937) has suggested stratifying Saxzifrage seeds during the winter in a
refrigerator and planting them in their permanent logation in the spring, and Pearcs
{1936) recommends late-antumn sewing of Saxifraga seeds. Both of these treatments
provide moist low temperature stratification, and the germination of seeds in the spring
indicates the importance of moist low temperature.

Seedling Establishment. Although seedlings with at least two true leaves were flrst
ohserved on August 5, 1959, in 1960 small seedlings, with only cotyledons, were seen ou
April 4. The difference hetween these dates is prabably to be reconciled ta the untrained
eye of the author in 1839, Sinee the seedlings are extremely small in April they may ga
unnoticed until a summer rain enables them to grow to an easily seen size and density.

Fifty-nine seedlings were counted in one six-inch square quadrat on August 5. Fig. 1
illustrates the density and morphological characteristics of seedlings on August 26, By
September 5, 57 plants remained in the plof. Attrition takes place gradually with the root
systems of the young plants hecoming exposed, and by Navemher 11, 34 seedlings wera
found in the quadrat. On December 16, six seedlings were ahserved in the quadrat, and
by February 10 only three remained. These did not flower the spring following ger-
mingtion.

The establishment of young plants depends upon a suitable hahitat net eovered by
litter {Fig. 1}. The plants develop too slowly and are tooe small to he suecessful in a



