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Growth habit, occurrence, and uses.    The genus Torreya includes 7 species of conifer 
trees found in North America and eastern Asia (Little 1979; Price 1990). These species of limited 
distribution represent a genus that in earlier geologic times was widespread in the Northern 
HemisphereCEurope, Greenland, Alaska, British Columbia, Oregon, Colorado, Virginia, North 
Carolina (Abrams 1955; Boeshore and Gray 1936; Florin 1963; Schwartz and Hermann 1993a). 
Two species are native in the United States: Florida torreya is endemic to a small area in Florida 
and Georgia, and California torreya to central California (table 1). Little genetic variability has 
been found among populations of Florida torreya in contrast to those of California torreya 
(Schwartz 1993). Although growing in markedly different climates, the 2 species responded 
similarly in water stress tests (Schwartz and others 1995).   

California torreya is a slow-growing, medium-sized tree found along streams and in 
canyon bottoms and other moist locations (Griffin and Critchfield 1976; Storer and Usinger 1963). 
In its shrub form, it is found on serpentine soils and in chaparral (Sudworth 1908). In elevation, 
California torreya ranges from coastal lowlands to almost 2,130 m in the southern Sierra Nevada. 
Under very favorable conditions, trees may grow to 23 m or more in height and 60 to 90 cm in 
diameter (Sudworth 1908). The tallest tree now on record is 29.3 m tall and 638 cm in 
circumference at 137 cm above ground (AFA 2000). 

Florida torreya, also a slow-growing tree, is an endangered species found only at low 
elevations on ravine slopes 12 to 45 m above constant running streams on the east bank of 
Florida=s Apalachicola River and tributaries and in a colony on low flat land that is 10 km west of 
the river (Kurz 1938; Nicholson 1990; Schwartz and Hermann 1993a & b). Florida torreya is 
commonly associated with seepage locations on soils ranging from coarse or fine sand to clay with 
limestone pebbles (Kurz 1938; USFWS 1986). In their native habitat, mature trees have reached 
15 to 20 m in height and 30 to 60 cm in diameter (Harrar and Harrar 1962; Nicholson 1990; 
Schwartz and others 1995). However, due to severe population decline since the 1950's (the 
primary cause of this decline is unknown), the 1,500 or fewer immature survivors are generally 
less than 2 m tall (Bronaugh 1996; Schwartz and Herman 1999; Schwartz and others 1995). The 
tallest existing trees are found in several plantings outside of the species= endemic habitat; the 
largest, in North Carolina, measures 13.7 m tall and 277 cm in circumference (AFA 2000).  

Because of their low availability, uses of both species of torreya are limited. Their wood is 
aromatic, rot-resistant, fine-grained, and excellent for cabinet-making (Burke 1975; Peattie 1953). 
Both species have been used locally for such purposes as shingles, fence posts, and firewood. 
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They grow satisfactorily outside of their native range and have received moderate use as 
ornamentals (Burke 1975; Sargent 1875; Wilson 1938). Fruits of California torreya were collected 
for food by native Californians, and the characteristics of its oil compare favorably with those of 
pine-nut oil for cooking purposes (Burke 1975). Squirrels have been observed eating fruits and 
seeds of Florida torreya and antler-rubbing scars provide evidence of use by deer (Bronaugh 1996; 
Nicholson 1990; Schwartz and Hermann 1993a).  

Flowering and fruiting.    Torreyas are dioecious. The male flowers are small, budlike, 
and clustered on the under sides of twigs in axils of leaves produced the previous year (Abrams 
1955; Jepson 1925; Sargent 1933; Sudworth 1908). The female flowers are less numerous and 
occur on the lower sides of the current year=s twigs. After fertilization, they develop singly into 
sessile, thin-fleshed arils that mature during the second season as green to purplish drupes 25 to 44 
mm long (figure 1). When mature, the leathery cover eventually releases a 25- to 30-mm 
yellow-brown seed (Munz and Keck 1959) (figure 2). The thick woody inner seedcoat is 
irregularly folded into the white endosperm, and the embryo is minute (figure 3). 

Both species flower in March and April, with some flowers of Florida torreya appearing as 
early as January and some of California torreya extending into May (Rehder 1940; Sargent 1933; 
Stalter 1990; Weidner 1996). Under favorable growing conditions, Florida torreya produces male 
and female flowers about age 20 (Stalter 1990); in greenhouse conditions, 5-year-old sprouts 
produced pollen (Schwartz 1996). 

Information on the fruit production characteristics of both torreya species is sparse and 
inadequate. Fruits mature from August till November (Mirov and Kraebel 1939; Rehder 1940; 
Stalter 1990). At the Alfred B. Maclay Gardens in Tallahassee, Florida, fruit production from 8 
trees was low and varied by tree and year. No fruits were produced in 4 years, and more than 100 
fruits were available in 1985, 1986, 1987, and 1989 (Weidner 1996). 

Collection, extraction and storage.    Collection of Florida torreya fruits from the 
endemic population is not possible now because there are only scattered sexually mature male 
trees and no mature females (Bronaugh 1996; Schwartz and Hermann 1993a; Schwartz 1996). 
Trees in cultivation include less than 2 dozen reproductive females (Bronaugh 1996), so 
extraordinary diligence is required to collect any seeds that are produced. Fruits have been picked 
slightly green to gather them before the squirrels do and then held in open storage until the outer 
cover turned dark;  then the pulp was softened in water and removed by rubbing fruits against 
hardware cloth (Weidner 1996).  

Fruit production of California torreya is common and widespread enough to forestall 
concerns about shortage; several hundred pounds may be collected in single commercial 
collections (Callahan 1996). The fruits are generally picked from the trees, but seeds are 
sometimes collected after the fruits have been shed. Seed extraction is about the same as for 
Florida torreya, with the softened pulp removed by water pressure and some hand rubbing 
(Callahan 1996). Care is needed to avoid damage to the relatively tender seedcoat. Seed quality of 
California torreya is generally good and can be improved sometimes by separating light seeds 
through flotation. 

 Storage experience is short-term and fragmentary because torreya seeds are generally used 
as available. Based on incidental observations, the seeds may be recalcitrant, as high moisture 
content appears necessary to maintain their viability. California torreya has been stored in moist 
vermiculite or sphagnum moss at 2 to 7 EC for up to 3 years (Callahan 1996). Some seeds of both 
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species will germinate in lengthy cool or warm stratification (Callahan 1996; Weidner 1996). 
Seeds of California torreya averaged 324/kg (147/lb) with a range of 243 to 421/kg (110 to 

1991/lb) in 3 samples (Roy 1974). Florida torreya had 496 seeds/kg (225/lb) in 1 sample at a 
moisture content of 8.6% (Roy 1974). 

Pregermination treatments and germination tests.     Standard germination test 
procedures have not been developed yet for torreya seeds. Both species require lengthy after- 
ripening and stratification, but efforts made to date have not identified methods for timely 
germination testing of fresh or stored seeds.  

As available, fresh seeds of Florida torreya have been tested at Alfred B. Maclay State 
Gardens according to the 9 variations of methodology specified in the recovery plan for the 
species (USFWS 1986). Warm stratification in a half and half mixture of Canadian peat and 
coarse sand for 6 months in a greenhouse at 13 to 18 EC has produced the best results. Gentle 
cracking of the distal end of the seedcoat before warm stratification produced somewhat higher 
germination than a preliminary 20-minute soak in 10% chlorine bleach or stratification alone 
(table 2) (Weidner 1996). 

Germination averaged lowest for sowings made directly into outdoor beds. The 
germination results indicate that seedcrop quality or other factors differed from year to year, and 
results were also not very consistent for the same pretreatment and germination sequence. 

Procedures have been prescribed for determining viability of torreya seeds quickly by a 
tetrazolium (TZ) test on excised embryos (Moore 1985). Seed preparation involves puncturing the 
seedcoat, soaking the seeds in water for 18 hours, and then cutting them open to expose nutritive 
tissue and the distal end of the embryo. The prepared seeds are soaked in a 1% TZ solution for 24 
to 48 hours, depending on temperature; nutritive tissue and embryo are then further exposed and 
evaluated. Viable seeds have a completely stained embryo and nutritive tissue. 

Nursery practices.    Torreya germination is hypogeal. Both California and Florida 
torreyas can be reproduced from seeds but quantities grown are so small and infrequent that 
nursery practices are underdeveloped. 

The protocols specified in the recovery plan (USFWS 1986) and the germination resulting 
therefrom (table 2) are evidently the most recent, systematic, and successful attempts to produce 
Florida torreya seedlings for outplanting. Seedlings are slow growing and very susceptible to 
damping-off, so repeated fungicide drenches are necessary.  

Seeds of California torreya sown untreated in the fall will germinate late the next summer 
or in the second spring. Germination can be obtained by April of the first season by sowing in the 
fall and keeping the seedbed at 7 to 10 EC (Callahan 1996). Seeds generally have high 
viabilityC90 to 98% germination. In a test of seeds stratified for 3 months, 92% germinated in 232 
days after sowing (Mirov and Kraebel 1939). Two growing seasons are required to produce 
seedlings 15 to 25 cm tall (Callahan 1996; Wilson 1996).  

Both species sprout from stumps or root crowns and can be propagated vegetatively. 
Metcalf (1959) described sprouting of California torreya as vigorous Alike redwood.@ Stalter 
(1990), Godfrey (1988), and others indicated that the current endemic Florida torreya population 
probably originated largely from vegetative propagation, but Schwartz and Hermann (1993a) 
concluded that most originated from seeds. 

The urgency of conserving Florida torreya has stimulated development of its reproduction 
by cuttings (Bailo and others 1998; Nicholson 1988, 1993). Up to 91% of cuttings collected in 
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November from trees throughout the species= native range rooted in a pumiceBpeatBperlite 
mixture. The cuttings were potted and grown for 2 years and then shipped to botanic gardens and 
research institutions. A database on living Florida torreya material is maintained by The Center for 
Plant Conservation, headquartered at the Missouri Botanical Garden, St. Louis, Missouri. 
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Figure 1CTorreya taxifolia, Florida torreya:    the fruit is sessile and druplike, 1H. 
 
Figure 2CTorreya, torreya:    T. californica, California torreya (left) and T. taxifolia, Florida 
torreya (right), large seeds, H 1. 
 
Figure 3CTorreya californica, California torreya:    longitudinal section through a seed showing 
the folds of the inner seedcoat extending into the endosperm, H 3. 

 

 torreya--6 



Table 1CTorreya, torreya:    nomenclature and occurrence 
                                                                                                                                                                                  
Scientific name 
 & synonyms Common name        Occurrence 
                                                                                                                                                                                  
T. californica Torr. California torreya, Central CaliforniaCscattered in the coast 
T. myristica Hook. California-nutmeg, ranges and on western slopes of the Cascades 
Tumion californicum (Torr.) Greene stinking-yew, & Sierra Nevada 
   stinking-cedar    
 
T. taxifolia Arn. Florida torreya, E bank of Apalachicola River & tributaries 
Tumion taxifolium (Arn.) Greene Florida-nutmeg, from Decatur Co., Georgia, to Liberty Co., Florida, 

stinking-cedar & an outlying population in Jackson Co., Florida 
                                                                                                                                                                                  
Sources:    Griffin and Critchfield (1976), Kurz (1938), Little (1979), Stalter (1990), Sudworth (1908). 
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Table 2CTorreya, torreya:     germination of T. taxifolia seeds 
                                                                                                                                                                                  

                      Germination by seed year                  
  Pre-germination treatment* 1985 1990 1993 Average 
                                                                                                                                                                                  
6 mon of warm stratification 69 13 80 54.0 
Bleach + 6 mon of warm stratification 77   0 85 54.0 
Cracking + 6 mon of warm stratification 100 25 86 70.3 
3 mon of warm, then 3 mon of cold stratification 85 38 58 60.3 
Bleach + 3 mon of warm, then 3 mon of cold stratification    77 25 44 48.7 
Cracking + 3 mon of warm, then 3 mon of cold stratification 62 38 35 45    
                                                                                                                                                                                  
Source:    Weidner (1996).  
*  Stratification temperatures:    warm = 13 to 18 EC, cold = 2 to 7 EC. 
 

 

 torreya--8 


