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A Rev~ew of 
the Southern Pine f orest--Range Ecosystem 

By HARLAN R. STOIN 
Agronomy Department 

In recent years an enlarged concept of range has developed based on 
both ecological characteristics and land use (8.9). According to this eon­
cept. "ran_ge" can be considered as " ... uncultivated areas that support 
herbaceous or shrubby vegetation ... The range ecosystem includes not only 
the ve_gctation and soil. but also the associated atmosphere. water. and 
animal life. Some areas are both range and forest: the tree overstorv mav he 
sparse. or the trees may have been harvested or burned. allowing _growth of 
herbs or shrubs. 

Ran_gelands have many uses and yield a variety of products with 
livestock and game being the most prominent. Recently. in a study of the 
nation's range resources (34). the U.S. Forest Scn1 ice used the term 
"forest-range" to include " ... all land ... in native and natural grasslands 
and commercial and noncommercial forest lands. if at some sta_ge in their 
natural succession. or if under management. they produce vegetation that 
is grnzeable hy livestock.•· Within the enlarged. modern concept of range. 
the range resource of the South includes over 200 million acres 04. CX), JOO) 

extending from Virginia to eastern Oklahoma and Texas. This range 
resource provides food and habitat for numerous species of wildlife and 
domestic livestock. 

Much of the range resource of the South is on forested land or areas 
where forest is the climax vegetation. lmpo11ant among these forest-range 
areas arc the southern pine forest lands which cover over 100 million acres 
throughout the South and 6.8 miHion acres in Arkansas (J4). 

The purpose of this review is to provide background information 
rc~arding the range resource on southern pine lands for professionals 
working in agencies dealing with landowners. and landov.:ners interested in 
multiple use of the southern pine forest-range ecosystem. This review is 
concerned mainly with the present use and potential for increased use and 
productivity of the southern pine forest-range ecosytern for _grazin_g and/or 
wildlife use and the integration of range use with timber production. which 
is the primary use on most of these lands. 

Cattle have grazed in the open woods and forest lands of the South 
si nee the early Spanish explorers brought cattle to southwest Florida some 
450 years ago. Following the extensive cutting of timber between 1890 and 
19JJ. large areas of natural herbaceous vegetation developed on the cut­
over lands and were used for livestock grazing (33) and hy deer and other 
wildlife (43). Southern forests today generally are the result of natural 
regeneration following the period of heavy cutting and following the 
abandonment of marginal farmlands after the Civil War or the onslau_ght of 
the boll weevil. Reforestation by plantin_g pine seedlings began in the mi<l­
I920's and is now a common method of forest regeneration. 



4 ARKANSAS EXPERIMENT STATION, SPECIAL REPORT 72 

Many of the second-growth forests now are being harvested and 
regeneration of the South's third forest has begun. As the second-growth 
forests and p1antations developed on cut-over forests and abandoned 
farmlands. the trees often grew into dense stands. The intense shade killed 
much of the understory vegetation and reduced their grazing value. 

In recent years the primary emphasis has been on timber production 
on the southern pine ]ands; however. more and more emphasis is being 
given to integrating management of forest and range resources to meet 
mu1tiple-use objectives in order to respond to environmenta1 and social 
needs (28. 69, 70. 78, 94). Integrated management of forest-range 
ecosystems in the South can provide necessary forage including browse for 
an expanding cattle and wildlife population ( 100). 

Utilizing the range resource on forest lands offers an opportunity to 
make use of a resource that would otherwise be wasted and can provide 
cattlemen with a low-cost supplement to improved pasture programs. to fil] 
in gaps in their forage production program or provide a forage reserve for 
drought or other stress periods (77). Some cattlemen may already own and 
manage forests that can be managed to produce range forage, or they may 
have access to nearby forest areas owned by others. 

For the forest land owner not in the cattle business, leasing the grazing 
rights to others could provide some current income to help pay for the cost 
of growing the timber crop (78). 

Managing the forest-range for wildlife also can be beneficial for the 
landowner's own personal satisfaction or as a source of income by leasing of 
hunting rights (78.94). 

Classification of Southern Pine Range 

The Southern pine range can be considered to consist of three main 
vegetation types (34, 90): a) longleaf-slash pine-wiregrass, b) longleaf-slash 
pine-bluestem. and c) loblolly-shortleaf pine-bluestem. (See Appendix for 
scientific names of the plants mentioned in this report.) The first two types 
correspond with the longleaf-slash pine forest type of the southern Coastal 
Plain but differ in understory vegetation. The wiregrass range generaJiy 
occurs east of the Apalachicola River, including the pine flatwoods in 
Florida, southern Georgia, and South Carolina. The bluestem range occurs 
generally west of the Apalachicola River extending from northwestern 
Florida and southern Alabama to eastern Texas. 

The major understory species in the wiregrass type include pineland 
threeawn, Curtiss dropseed, several bluestems, carpetgrass, panicums, 
paspalums, and numerous forbs, legumes, and shrubs such as saw­
palmetto. gallberry, and wax myrtle. In the bluestem type the major un­
derstory species include pinehill bluestem, slender bluestem, little 
bluestem. other bluestems, pineywoods dropseed, panicums, paspalums, 
cutover muhly. and a number of forbs, legumes, and shrubs such as grass­
leaf gold aster, gallberry, sumac, and wax myrtle. 
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The loblo1ly-shortleaf pine-bluestem range covers both the loblolly­
shortleaf pine forest and the oak-pine forest. The loblolly-shortleaf pine 
forest consists of more than SO percent loblolly, shortleaf. and other 
southern pines except longleaf and slash pines. while the oak-pine forest 
consists of more than 50 percent hardwoods but also 25 to 49 percent 
southern pines. The loblolly-shortleaf pine-bluestem range is the most 
extensive in the South, extending in a band north of the longleaf-slash pine 
types from eastern Texas to northeastern Virginia and reaching into 
southeast Missouri and Tennessee. This range is the southern pine range 
type that occurs in Arkansas, where it occurs in the Coastal Plain. the 
Ouachita Mountains, and some parts of the Arkansas Valley and Ozark 
Highlands. 

The understory vegetation in this range type includes mainly little 
bluestem, pinehill bluestem, broomsedge bluestem. other bluestems. 
longleaf uniola, spikeleaf uniola, panicums. paspalums, cutover muhly. 
and numerous forbs and shrubs such as dogwood. viburnums. haws. 
blueberries, American beautyberry. and yaupon. Legumes such as native 
lespedezas, partridge pea, tephrosia. and tickclover are often plentiful. 
Shrubs and young trees often form a dense midstory in these forests which 
drastically intensifies the canopy effect and thus necessitates additional 
management to maintain range production. 

The Forage Resource 

In the 1940's and early SO's research workers recognized a number of 
range problems and areas where research was needed (3.15. 17 .86). They 
recognized the need to integrate burning practices for range use with the 
needs of timber production, as we11 as the need for control over cattle 
grazing in contrast to the open-range policy in order to prevent damage to 
the resource by overgrazing. trampling, and browsing. The seasonal nature 
of range forage production and quality was recognized and thus the need 
for supplementing cattle diets with minerals, protein supplements. and/or 
improved pasture and hay. In addition the value of wildlife as a product 
and user of southern pine range was recognized. Research has Jed to the 
development of a number of sound management practices that successfully 
utilize the range resources of the South by cattle ( 14.16.42.52. 
61. 79.81. 92. 93,101, and wildlife (1, 13.43.44.45.56,65,87. 94. 95). 

Soils in the Southeast generally are heavily leached and rank low in 
bases. organic matter and several plant nutrients. especially phosphorus 
and nitrogen. Nevertheless. relatively high yields of forage are possible 
because of favorable climatic conditions (25). When woody vegetation is 
sparse. dry weight yields of herbage generally vary from 1.000 to 4,000 lb 
per acre. depending on the natural productivity of the site. However. forage 
}ields on most range sites are subject to considerable influence of the 
canopy including both the tree overstory and any brushy midstory that may 
develop. The overstory also may affect forage quality. In a study in cast 
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Texas. browse plants grown in the open usually contained more crude 
protein and phosphorus but less crude fiber and calcium than plants 
beneath a stand of pines (49). Herbage contained less protein and 
phosphorus and more nitrogen-free extract when in the open compared to 
that under a cover of young pines in a Louisiana pine-bluestem range study 
( IOJ). 

In the longleaf-slash pine-bluestem range type in Louisiana, 
Mississippi and Alabama a number of workers have reported an inverse 
relation between herbage yield and tree basal area or canopy cover 
(JS.37.41.82,83.88,89.103). Yields of herbage generally ranged from 
JOO lb/acre dry weight in dense pine stands to 3,000 lb in open stands or 
treeless areas. Several workers reported that 70 percent of the grass was 
produced during the first half of the growing season (19,88,89). Generally 
forage quality was adequate to meet cattle needs only durin_g the spring and 
early summer (17.18.19.71.72.88.89). 

In the longleaf-slash pine-wiregrass range type herbage yields 
generally ranged from about 300 lb per acre dry wci,ght at 40 percent tree 
canopy to about 2.000 lb per acre in open areas. Most forage production 
occurred early in the season and quality dropped off rapidly as the grasses 
matured (50.51). 

Similar relationships between forage yield and tree cover have been 
reported for the pine-hardwood forests of east Texas (5,6.47.54). Grass 
viclds were _generally lower than in the more open longleaf-slash pine 
forests. Browse production also was affected by the density of the tree 
overstory (46.49. 76). 

Surveys by range conservationists of the U.S. Soil Conservation Service 
of forage production in grazeable woodlands of the southern Coastal Plain 
also indicated the potential production of range forage according to soil 
mapping units and tree canopy classes (66.67). In southern pine forests. the 
canopy classes used to rate potential forage production correlated closely 
with the concept of tree spacing for good timber production. For example. 
a D plus 4 spacing of a pine forest (distance between trees in feet equals 
average tree diameter in inches plus 4) produces approximately 50 percent 
shade compared to a D plus 6 spacing which produces approximately JS 
percent shade. Considerable forage can be produced on many sites with 35 
to 50 percent shade. 

Timber management practices that alter ovcrstorics will influence 
range and wildlife potentials. Clearcutting followed b_y site preparation for 
pine planting or seeding is being applied increasingly in southern forestry. 
Whether these practices arc beneficial or deleterious to ran_ge use dcpench 
on the nature and intensity of practices used. the size of areas to which they 
arc applied. the interspersion of practices within an area. and the animal 
species under consideration ( 13.14.21 .43.64. 76. 78. %. 97). Spacing of trees 
in pine plantations can have a major effect on how lon_g the tree canopy 
remains open enough tn produce adequate range fora_gc (45.64,69. 70, 78). 
In older stands precommercial and commercial thinnin_g. timber stand 
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improvement. and brush control will influence the density of the tree cover 
and thus affect forage production (4. J 2.36.37.4 J. 74). More extensive use of 
herbicides in llwcstry could be expected to have important effects on the 
canop~• as well as on the composition of the understory (75.99). In man_v 
cases timber management practices can be modified to the benefit of range 
use at little cost to timber production (69.70). With good management. 
ample opportunity exists to utilize and improve the production and quality 
of the range resource in the southern pine forest-range ecosystem for 
domestic livestock. wildlife. or both. 

Practices To Improve the Range Resource 

Fire has been a major factor in ecosystem development in the South 
and is an important management tool in timber. range. and wildlife 
management. 

Fire is considered by some to be more important in the South in 
maintaining desirable. productive range than any other factor (69). 
Herbage yields often decline with fire protection for several years. then 
improve with the reintroduction of fire. depending on grazing practices and 
vegetation type (22,23.58.59,71 .98). Many plants. such as pine-land 
threeawn. remain palatable for only a few months after burning. and then 
become unpalatable until burned again. Burning also improves the quality 
ofrangc forage (31,38,55,58,59, 98), reduces the buildup of pine litter, and 
helps to control understory brush species (31.36). Fire is used in forestry for 
understory brush control. disease control, preparing seedbeds. in site 
preparation for pine plantations, and to reduce fuel buildup to prevent 
disastrous wildfires. Wildlife also benefit from controlled burning 
programs ((69, 78). Thus fire in range management is compatible with 
forestry and wildlife if attention is given to the needs of all resources; for 
example. protecting young pines from fire until they reach a size sufficient 
to be unharmed by fire. 

Fire has been used to adjust cattle grazing and obtain more uniform 
use of a range area without excessive fencing (31 .40) and can be used to 
draw cattle away from newly planted areas to protect them from damage 
(69). Duvall and Whitaker (31) found that the heavy utilization that oc­
curred during the first growing season following fire applied at 3-ycar 
intervals improved forage palatability and nutritive content. The ensuing 
two years of lighter use restored plant vigor. Later studies (40) showed that 
burning one-seventh of a range each year in winter, one-seventh in spring. 
and one-seventh in summer produced no more gain than did burning one­
third of the unit in winter. Burning different portions of a range in winter, 
spring. and summer did assure adequate protein in the herbage for much 
longer periods than winter burning alone (38). 

To provide an adequate diet for cattle grazing southern pine ranges. it 
is necessary to supplement the range forage during periods of low quality. 
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Research has developed programs using mineral supplements and protein 
supplements and/or using improved pastures or hay to supplement native 
range for year-long grazing (24.27.30.32.Jg,72,R0.91 .92. 93). Several workers 
in Georgia (72.91.92. 93) found that acceptable beef production can be 
achieved with proper combinations of burned-unburned range during 
spring and summer, accompanied by adequate feed during fall and winter. 
Combining improved pasture at the rate of 0.6 acre per cow with native 
range during the spring and summer or during the summer only boosted 
ca1f weights and maintained cow weights, compared to use of range grazing 
alone during spring and summer. About 10 acres of range were needed to 
supplement the 0.6 acre of improved pasture. Improved pastures may be in 
adjoining farmlands or can be provided by firebreaks that have been seeded 
to improved pasture species and fertilized for good production ( 11,52). Fall 
and winter feed may be provided in the form of protein supplementation of 
native range, improved winter pastures. or hay. Forage quality often is a 
limiting factor to wildlife populations, also (7,87). 

Ferti1ization of native range also has been used to improve production 
and quality of range forage. Lewis (68) and HiJmon and Douglass (57) 
reported that native plants growing on phosphorus-deficient soils in south 
Florida responded significantly to cross-chopping and fertilizing with 
ground rock phosphate. Rock phosphate increased forage yields, raised 
nutrient levels. and improved palatability of most native plants. Halls et al. 
(48) reported a significant response of carpetgrass-lespedeza on a longleaf­
slash pine site to fertilization with phosphorus and potassium. Duvall and 
Grclen (26) reported that applying 100 lb per acre each of nitrogen, 
phosphorus (P 1 0.). and potassium (K 2 0) on two slash pine plantations 
increased yield of native forage more than threefold. However. these in­
creases were inadequate to justify costs. Response of native range in 
Louisiana to fertilization was reported by Peevy (85). Forest-range fer­
tilization could affect the yield and nutrient content of wildlife foods as well 
as the botanical composition of the community and its change with suc­
cession. although specific information regarding these effects is lacking 
(57). With increased use of fertilization of southern pines for increased 
timber production there are bound to be interactions with range production 
and utilization for both livestock and wildlife that must be considered (57). 

The potential for using exotic pasture species and/ or fertilization in 
combination with planted pines has been summarized by Burton (11). In 
early studies exotic forages and pasture plants adapted to the southern 
climate grew poorly. if at all. unless soi] fertility was improved with fer­
tilizers and lime. Grasses like carpetgrass and Pensacola bahiagrass can 
persist in favored range sites if they become established. but they will 
contribute little to the range other than better quality grazing in the 
summer unless they are fertilized. Legumes and some grasses can be 
established on selected sites without disturbing the soil by broadcast 
seeding on freshly burned native range. Inoculation of legume seeds, 
application of adequate amounts of Hme and fertilizer, and continued 
heavy grazing to suppress the native vegetation were required for successful 
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establishment. Destroying the native vegetation by chopping or disking 
facilitated the establishment of both grasses and legumes, as did drilling or 
covering the broadcast seed. If land preparation was not used, the heavy 
grazing required to suppress native vegetation resulted in poor animal 
performance and delayed natural regeneration or reforestation of an area. 

Research in the Ouachita Mountain area of Arkansas (2) has shown 
the feasibility of establishing a number of introduced forage species into 
pine plantations by broadcast seeding following site preparation, which 
consisted of crushing and burning the hardwoods that were left fo11owing 
timber harvest of the area. Tall fescue. bahiagrass. western wheatgrass, 
crimson clover, red clover. and sericea and virgata lespedeza were all 
successfully established. 

A long-term study on the integration of livestock and timber on in­
tensively managed improved pastures was initiated in Georgia in 1957 
(11.57 ,63). Slash pines were planted in 1957 at spacings of 12 x 12 ft and 
20 x 20 ft and cultivated for 3 years. Improved pastures of Coastal ber­
mudagrass, carpetgrass, dallisgrass. and bahiagrass were then established 
in open areas with no trees and in the slash pine plantations. Slash pines 
planted in an undisturbed, unfertilized. cut-over site served as controls. 
The pastures were fertilized annually with 100-50-50 lb of N-P1 O~-K, 0, 
and burned annually in late winter. and weeds were controlled with her­
bicides or mowing. Lateral branches of the slash pines were pruned to a 
height of 8 feet in 1962. 

Grazing was started in 1961 when the trees averaged 12 ft in height 
and was continued through 1971. Steers grazing improved pastures with no 
trees. trees spaced 12 x 12 ft, and trees spaced 20 x 20 ft made average daily 
gains of0.99. 0.86, and 0. 77 lb. respectively, and liveweight gains of 247. 
178. and 120 lb/acre. respectively. 

Seven years after planting. slash pines in the fertilized pastures 
averaged 73 percent survival, a height of 24 ft. and DBH of 5.8 in. while 
those in the native range averaged 92 percent survival. a height of 14 ft. and 
DBH of 3.2 in. After 15 years pulpwood yields averaged 2. 7 times more 
from the fertilized pastures than from the native range. The young, fast­
growing pines in the fertilized pastures were found to be more susceptible to 
attack by insects and disease than those in the native range; this resulted in 
a higher mortality and more trees with poorly shaped trunks that were often 
broken over by strong winds or cattle pushing on them. Most of the trees 
from the fertilized pastures were suitable only for pulpwood. 

In a later study tree spacings of 10 x 48 ft and 16 x 30 ft (91 trees/acre) 
were used with no apparent reduction in forage yield. Harvesting hay in­
stead of cultivating the plantations the first three years before planting the 
pasture resulted in no differences in tree growth. Other tree spacings and 
configurations that allow a more open canopy for a longer period presently 
are being investigated (69). 
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Animal Damage to Pines 

A problem associated with integration of forest and range use is 
reduced wood production caused by animal damage. Livestock and wildlife 
decrease reproduction by eating tree seed, and reduce growth by browsing. 
trampling. and rubbing young trees. Severe damage to pines usually results 
from overstocking or concentration of animals on an area, but usua11y it is 
not excessive if animal numbers and distribution are kept in balance with 
the available forage, or after trees are 8 to 10 ft ta11 (10,20,60.62,84, 102). 
Browsing damage to pines by cattle usually is heaviest in late winter or 
spring when other green forage is scarce. Thus young pines can be given 
increased protection by withholding grazing until after ample green forage 
is available in the spring. and removing the animals after frost. Providing 
ample feed and supplements for cattle held on range year-long wi11 help 
control pine damage. Fertilization and treatments that remove old grass 
and stimulate new, such as burning. disking. scalping, and hardwood 
control. attract cattle to an area. Therefore, if these practices are applied to 
only part of a forest-range. cattle numbers should be based on the size and 
distribution of the treated areas in order to prevent damage, or else the 
treated areas should be protected by fencing. Several repellents have proven 
effective in reducing damage to pines by grazing animals; however. due to 
costs. need to apply annua11y. and/or toxic effects. they have generally not 
proven practical ( 102). 

Indirect damage to pines through impairment of the physical 
properties of soils from grazing is possible. but probably this would not be 
serious with proper management (29. 73). 

Summary 

Southern pine forests being managed for timber production also can 
provide forage for livestock and/or wildlife. Proper management is the key 
to utilizing the range resource as part of a multiple-use system where 
primary emphasis is on timber production. Management for multiple use 
means giving attention to the needs of all components of the ecosystem: the 
trees, the range vegetation. the soils. and the animals including livestock. 
wildlife. and man. Programs to provide a year-long diet of adequate quality 
must be developed. Proper control of animal numbers. grazing seasons. 
and animal distribution must be exercised if tree damage is to be 
minimized and the range resource sustained. 

A number of factors. including many that can be altered by 
management. arc known to affect the quantity and quality of forage 
produced on forest-range ecosystems. Management possibilities exist to 
improve range resources on timberlands. such as seeding and fertilizing. 
hut further evaluation of these practices is needed. The impact of many 
present timber management practices. such as clearcutting. site 
preparation. reforestation. brush control. thinning. short rotations. and 
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lertilizacion. on the range resource also needs further evaluation. Finally. 
the interaction of timber and range practices on the productivity of the 
whole t'nn:'.'-.t-rangc ecosystem from both an economic and an ecological 
standpoint needs to he determined. in order to find the most profitable mix 
of management practices and product outputs. and also maintain the long­
term produl'tivity and environmental quality of the southern pine forest­
range Cl.'O'.'-.\Stem. 

Highlights 

There is a long history of cattle grazing in southern pine forests. Often 
sud1 grazing has hccn uncontrolled and unmanaged. lcadin_g to low 
productivity and conllicts v,:ith other forest uses. However. with controlled 
grazing and good management. range grazing offers an opportunity to 
utilize a valuable forage resource that often is found in the forest un­
derstor_v. This range resource is also a valuable asset for wildlife produc­
tion. 

With irn:rcasing intensification of forest management on many areas. 
new opportunities arc opening up for increased range management and 
utilization. Practices such as seeding. fertilization. controlled burning. and 
brush control can be used to improve the forage resource. Optimum 
multiple-use forest management will require a full understanding of the 
many interactions of the different uses of the southern pine forest-range 
ccos_vstem. 
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APPENDIX 

Common and Scientific Names of Plants Mentioned in Article 

Common Name 
Grasses 

Bahiagrass 
Bermuda grass 
Bluest em. hroomscdge 
Blucstcm. little 
Blucstcm. pinchill 
Bluestem. slender 
Carpet grass 
Dallisgrass 
Dropsced. curtiss 
Dropsecd. pincywoods 
Muhly. cutover 
Panicum grasses 
Paspalum grasses 
Tall tcscue 
Uniola. longlcaf 
Uniola. spikclcaf 
Wheatgrass. western 
Wircgrass (pincland thrccawn) 

Forbs and legumes 

Clover. l"rimson 
Clover. red 
Gnldaster. grassleaf 
u.'spcdcza, native 
lt.'spedeza, scricea 
lt.'spcctcza. virgata 
Part ridge-pea 
Tephrosia 
Tick clover 

Shrubs 

Bcautyherry. American 
Blueberry 
Gallherry 
Haws !hawthorn) 
Saw-palmetto 
Sunrnc 
Viburnums 
Wax myrtle 
Yaupon 

Trees 
Dogwood 
Oak 
Pinc. lohlolly 
Pinc. longlcaf 
Pinc. shonleaf 
Pinc. slash 

Scientific Name 

P11sp11/11m ""'"'""' 
Cy11m/,m r/a,·tylo11 
At1rlm1mgu11 Pirgiui<"ll.'i 
A 11r/rol'"l!'lll .~('tJJlllriu.~ 
Audropogo11 Si'opurius var. tli\lerge11s 

A11rlmJJ"J!"" lf'll('r 
A.,·01101ms spp. 
P11.~1ml11m ,/ilatt11um 
SJJomholu.~ c11rtis.~ii 
SJJomlm/r,s Juu1·,·11s 
M11hln1h1•rgicl 1'XJJ(tr1.~a 
P1111i1·11m spp. 
Pas1ml11m spp. 
h•Jtucu ar1111tli1111c,•a 
U 11iol" .~1•.~sil(llora 
U11io/" ltlxa 
Agm11.,•m11 .m,ithii 
Ari.~tida stri,·1t1 

Tr(li1/i11m i11canw111m 
Tr(li1/i11m Jlrttt1•,rs1• 
H ,•t ,. ml Ir l'<'t1 J! ram in (li,li u 
L,•.~,,,.d,•-:.a spp. 
L,•s1w,/1•-:.a c11u,•C1tt1 
/.,•.~1w,/,•zc1 ,•irg"'" 
Ca.~sia spp. 
T,•phro.~ia spp. 
n,•.rnrrulium spp. 

CC1llfr"rJm am(•ricmw 
V11ai11i11m spp. 
11,•x J!/"hra 
Cmta,•g11s spp. 

S,•rnma rt'f"'"·'· 
R/111.<1 spp. 
Vih11m11m spp. 
Myrict1 c,•ri_li•ru 
11,•x \lf1mitoria 

Comus ./loritla 
Q1wrc11.<1 spp. 

Pimts ""'"" 
Pimt.'i 1ml11.~tri~· 
PimtJ ,•chimua 
Pi11u.~ ,•lliottii 


