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ABSTRACT

There are five wild potato species in Guatemala:
Solanum agrimonifolium, 8. bulbocastanum, 5.
clarum, 5. demissum, and 5. morelliforme. We con-
dueted a collecting expedition there from September 11
to November 5, 1995, The goals of the expedition were
to gather field data for taxonomic studies of the five
species of Guatemalan wild potatoes and to collect
potato germplasm. Our 43 true seed collections nearly
quadruple the available wild potato germplasm for
Guatemala, provide germplasm from most previously
known localities, and add new ones. We provide a sys-
tematic treatment of Guatemalan wild potatoes, geo-
graphic and logistical data for collecting wild potatoes
in Guatemala, statistics on human population growth
and deforestation to help explain decline of wild potato
populations, recommend areas for future collecting, and
suggest two areas as in-situ reserves for wild potatoes.

INTRODUCTION

Solanum L. sect. Petola Dumaort., the potato and its rel-
atives, ocours from the southwestern United States to south-
ern Chile, It consists of seven cultivated and 225 wild species,
according to the latest comprehensive taxonomic treatment
of Hawkes (1990). However, nine of these species are alter-
natively treated in sect. Etuberosiomn (Bule and Kameraz) A,
Child, sect. Lycopersicum (Mill.) Wettst., and sect, Juglan-
difolivm (Rydb.) A. Child (Spooner ef al., 1993

Most wild potato species are distributed in the Andes,
bt about 30 grow in Mexico and Central America, with five
in Guatermnala: Solenw agrimonifolivem Rydb., 8. balbocas-
taram Dunal, S. clarimm Correll, S, denrisswm Lindl, and 5.
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worelliforme Bitter and G. Muench (Correll, 1952, 1962; Gen-
try and Standley, 1974; Hawkes, 1990). These five species
also grow in Mexico and reach their southern-most distri-
bution in Guatemala, except for S, agrimonifolinm and S.
morelliforme, that also grow in adjacent Honduras (both in
Maorazin Department). The Mexican distributions of these
species are: S, agrimonifolinm, southern Mexico (States of
Oaxaca and Chiapas); S. bulbocastanum, central to southern
Mexico: S, clarum, southern Mexico (Chiapas); S. demis-
s, northern to southern Mexico; S, morelliforme, central
to southern Mexico (Correll, 1952, 1962; Hawkes, 1966, 1900,
Spooner ef al., 1991).

Central America represented a relatively under-collected
region for potato germplasm, and Guaterala became a col-
lecting priority for the Instituto de Ciencia y Tecnologia Agri-
colas, Guatemala (ICTA); the Centre for Genetic Resources
The Netherlands (CGN); and the National Research Support
Program-6, United States (NRESP-6, the United States potato
genebank), that formed a joint collecting expedition to
Guatemala. The goals of the expedition were to collect wild
species germplasm (the cultivated species are well repre-
sented at the International Potato Center |CIP, Peru] and
other national genebanks), to increase them quickly and
make them [reely available internationally, and to gather field
data for continuing taxonomic studies.

MATERIALS AND METHODS

We collected throughout Guatemala from September 11
to November 5, 1995. Our locality data came from: 1) data-
base files backing up germplasm records from CGN (Hoek-
stra and Seidewitz, 1987) and NESP-G (Bamberg ef al., 1996);
27 literature records from Correll (1962), who obtained these
trom herbarium material in F, G, GH, K, LL, MICH, M5C, NY,
8, US, Z; 3) a database of herbarium records announced for
distribution in Hawkes (1997); 4) our own inspection of
herbarium specimens from AGUAT, BIGUA, BM, C, ENCB,
F, GH, K, L1, MEXU, MICH, MO, MSC, NA, NY, PTIS, TEX,
US, USCG, UVAL, WAG, WIS (herbarium codes follow Holm-
gren et al., 10907,

Geographic references were found with the aid of 1) Gall
(1978, 1881, 1983a b}, 2) United States Department of the Inte-
rior (1984), 3) the 1:50,000-scale topographic maps (259 sheets),
and the 1:250,000-scale topographic maps (13 sheets) from the
Instituto Geografico Militar, 4) the 11,000, 000-scale Mapa Vil
Turisticn, 1980 road map from the Instituto Geografico Militar.
These geographic resources, and comparable resources from
recent expeditions to Mexico, Costa Rica, Venezuela, Colom-
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bia, Ecuador, Bolivia, Argentina, and Chile, are a growing and
valuable component to the Potato Introduction Station Herbar-
ium (PTIS) library (Bamberg and Spooner, 1994),

We concentrated collecting on those areas under-repre-
sented by germplasm accessions, Local residents aided in
our collections of wild potatoes, that are known locally as
papa ardilla (squirrel potato), papa del monte {mountain
potato), papa silvestre (wild potato), and papa del zorro (fox
potato). Solanwm agrimonifolitm addiionally is known as
papa de marrana (pig potato) and tisbotch (Gentry and Stan-
dley, 1974). Longimde and latitude data were obtained by a
global positioning system. Readings were taken as decimal
fractions of minutes rather than as seconds.

Herbarium vouchers were deposited at AGUAT, PTIS,
and WAG, with some at BIGUA. By written agreement with
ICTA, all germplasm were exported to The Netherlands and
The United States for disease sereening in gquarantine and
later increases at CGN and NESP-6. ICTA will obtain seeds of
the first increase,

RESULTS AND DISCUSSION

Greography

Guatemala covers 108,589 km® It is divided into 22
Departments (Figure 1). The northern half of the country
consists mostly of tropical lowlands below 1000 m and har-
bors no wild potatoes, Elevations above 1350 m (the lowest
elevations for wild potatoes in Guatemala) ocour only in the
southern half of the country.

Guatemala has west to east and northeast running
mountain chains (Figure 2), with the greatest elevations in
the west. The northermmaost chain is the Sierra de los Cuchu-
matanes, Sierra de Chama, Sierra de Santa Cruz, and Mon-
tafias Mayas. South of these are the Sierra Madre, Sierra de
Chauciis, Sierra de las Minas, Montanas del Mico, Montafias
de Copéan, Sierra del Meredon, and Montafias de Omoa {Gall,
1981; Piedra Santa-A., 1994), All 33 of Guatemala's volcanoes,
with elevations from 1027 m to 4240 m, ocour in the Sierra
Madre (Figure 2). Many wild potato populations oceur on
these volcanoes, the five highest of which are Volean Taju-
muleo (Dept. San Marcos, 4240 m)), Volean Tacana (Dept. San
Mareos, 4083 m), Volean Acatenango (Depts. Chimaltenango,
Escuintla, Sacatepéquez, 3975 m), Voledn Santa Maria (Dept.
Guetzaltenango, 3772 m), and Volean de Agua (Depts.
Escuintla, Sacatepéquez, 3760 m).

Logistics

Figure 3 details our collection route. All potato popula-
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Mountain ranges in Guatemala.
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FIGURE 3
Route map for this expedition. Area 1 is the Combre de Maria
Tecin {see Recommended areas for in-situ preserves lor wild
potatoes in Guatemala). Areas 2-4 are potential sites for wild

potatoes but where they nol vel been found (see Recommended
areas [or future collecting in Guatemala ).

tions in Guatemala can be approached within a 12 hour drive
from Guatemala City, conveniently located in the center of
the upland areas in southem Guatemala. Collecting at many
localities, however, requires one or two days of hiking, some-
times covering a vertical distance of 1000 m or more, Many
roads are not paved and are in poor condition by the end of
the rainy season in mid to late October (Figure 4). A four-
wheel drive vehicle is needed, and was renfed in Guatemala
City.

Gall (1978, 1951, 1983a,b), and United States Department
of Interior { 1984) provide an excellent compilation of place
names. A serious problem for finding localities in the field,
however, is the lack of up-to-date road and topographic
maps. The most current road map is a single 1:1,000,000-scale
map reprinted from one first published in 19830, There are no
individual department road maps. The 1:50,0000-scale and
1:250,000-scale topographic maps are based largely on 1964
data. Changes past these dates must be determined in the
field, or from a knowledgeable collaborator. An additional
complication is the general lack of road signs in most areas,
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FIGURE 4

Average monthly rainfall, 1990-1994, Santa Lucia La Reforma
Weather Station, Department Totonicapin, Guatemala, 1540 m,
153°07'57"W, 81°14'38"W, This station is located in western
Guatemala where wild potatoes are common.

Previous Potato Collecting in Guatemala

Twenty-five individuals or teams have collected wild
potatoes in Guatemala, Aguilar G., Brekon and Brekon,
Baeke, Beaman, Flores C., Gibson and Laskouski, Johnston,
Molina and Molina, Muench, Purpus, Rojas, Schwabe,
Skutch, Smith, Standley, Stevens, Stevermark, Roe, Stevens,
Veliz and Veliz, von Tirckheim I1, Uhde, and Williams col-
lected wild potatoes as part of mare general collecting expe-
ditions. The most extensive of these were those of Standley
and Stevermark, Their collections formed much of the mate-
rial for Flora of Guatenala, published in serial form in Fiel-
diana, Botany rom 1946-197T (Solanwm published in Gentry
and Standley, 1974).

Graham collected in Mexico and Guatemala to gain
material for studies of late blight and crossability relation-
ships of the Mexican and Central American diploid wild
potatoes (Graham ef al., 1959; Graham and Dionne, 19617,
Hawles, Hjerting, and Lester collected in Guatemala as part
of a potato collecting expedition in the southwestern United
States, Mexico, Guatemala, Honduras, and Nicaragua
{(Hawkes, 19597, All germplasm collections in Guatemala
were made by Graham, who collected 6 collections of S.
agrimonifolinm, 5. clarwm, and S, morelliforme; and
Hawkes, who made ten collections of S, agrimonifolium, S.
budbocastanun, 8. clarim, S, demissune, and S morelli-
Sfore,

Phenology

Tirning is one of the most important aspects of planning
a germplasm collecting expedition. In Guatemala, herbarium
specimens of wild potatoes were collected in all months but
April and May. Most germplasm was collected during Sep-
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ternber to November. We collected germplasm of all five
species throughout the expedition, but had to return to some
populations of S, agrimonifolivm in November to collect
mature fruits (but some populations of this species had
mature fruits in mid-September). We apparently were too
late for ideal collecting for 8. demissum. Considering these
data, and the greater efficiency of collecting in the dry season
(Figure 4), we suggest the best times to collect true seeds of
wild potatoes in Guatemala would be during August to
November (August for 5. demissum).

Taxonomic treatment. Note: Germplasm collections are
noted in the taxonomice treatment in “Additional collections
examined” by an asterisk after herbarium codes. Our new
collections should be available from NRESP-6 and CPRO-DLO,
CGR in a couple of years after passage through quarantine
and a first seed increase. We have examined all herbarium
specimens except those listed as JGH (personal herbarium of
Jack Hawkes, University of Birmingham, England). These
are listed in a database of herbarium specimens announced
for distribution in Hawlkes (1997); these specimens are to be
transferred to K but were not available for disoribution during
the planning of this expedition or writing this paper. Collec-
tions before Oct 13 are labeled Spoower, Martines and Hoek-
stra, 7,004-7,053 (abbreviated SMH in the text), while those
after Oct 17 are Spoorer, Martinez and van den Berg 7054-
7076 (abbreviated SMV), Our inclusion of a complete list of
all known collections will greatly aid collectors and will be
useful for those wishing to borrow these specimens.

Key to the Guatemalan wild species
of Solanum sect. Petota

1. Leaves pinnately dissected; corolla pentagonal to rotate.
2. Leaves with 2-1 pairs of lateral leaflets; fruits globose to
OO e s s e R R 5. demissini,

2. Leaves with 4-7 pairs of lateral leaflets, fruits conical

............................... 8. agrimonifolinrm.
1. Leaves entire; corolla stellate,

3. Pseudostipular leaves auriculate; corollas creamy white;
plants typically growing in hot and dry habitats in shal-
loworrockysoil................. S, buthocastanm.

3. Psendostipular leaves, when present, linear to narrowly
ovate: corollas pure white or pure white and purple;
plants epiphytic or growing in epiphytic-like conditions
in maoss.

4. Plants typically epiphytic; leaves elliptic to narrowly
ovate, 1.59-3.2 fimes as long as wide . . . 8. morelliforme.

4. Plants typically growing in moss in upland pine or
juniper forests; leaves broadly ovate, 1.3-1.8 times as
Iong S8 WAB, o e o m s ety 8. clarum,
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Solanum agrimonifolium Rydb., Bull. Torrey Bot. Club 51:
151. 1824, TYPE: MEXICO. Chiapas: Cerro del Bogquerdn,
Sep 1913, Purpus 6977 (holotype: NY [2] [photos: LL,
PTIS]; isotypes: BM, F [photo: PTIS], GH [photo: PTIS],
MO [photo: PTIS], US 567248 [photo: PTIS]).

Plants terrestrial, to 2 m tall; stems 5-13 mm wide at
base, green to purple, simple to branched; leaves odd pin-
nate, nearly glabrous to finely pubescent above and below,
blades 13-30 cm long, 10-1% em wide, petioles 1-5 em long; 4-
T lateral leaflet pairs, ovate to elliptical, apex acuminate, base
oblique, rounded to cuneate, sessile to subsessile; 4-14 inter-
jected leaflets, linear to ovate, sessile; terminal leaflet ovate
to elliptical, apex acute t0 acuminate, base attenuate; pseu-
dostipular leaves auriculate, 2-10 cm long; inflorescence
pseudoterminal and lateral, with 838 owers; pedicel 15-30
mm long; calyx 5-10 mm long, lobes 3-8 mm long, long aften-
uate; corolla purple, rotate with short acumens, 2-3 cm in
diameter; filaments 1.5-2 mm long, anthers 4-5.5 mm long,
cordate at base; style exceeding stamens by 2-3 mm; fruits
conical, rounded to pointed at tip, up to 5 cm long, medium
to deep green. Chromosome number: 2n = 4 = 48,

Distribution (Figure 5) and Ecology—Solanum agri-
monifolivin grows from 1600-3800 m, in wet and disturbed
habitats, in organic soils, often in areas of cloud forests
(wet upland tropical forests characterized by a profusion
of epiphytes and clouds even in the dry season), in full sun
to partial shade. Common habitats are recently logged or
otherwise disturbed areas in valleys, streamsides, or in
upland marshes.

Solanum agrimonifoliwm grows from southern Mexico
(Daxaca and Chiapas) south to HONDURAS. Morazin: Mon-
tafia La Tigra, 22 mi from Tegucigalpa on road to San
Juancito, SW of San Juancito, 2000 m, 24 Nov 1958, Haowkes
et al., 2035 (C); Montafa La Tigra, between Tegucigalpa and
San Juancito, SW of San Juancito, 2200 m, 20 Nov 1958,
Hawkes et al. 2137 (C); Montafia La Tigra SW of San
Juaneito, 2000 m, 24 Nov 1958, Molinag 8677 (F); above Ran-
cho Quemado on Montafia La Tigra, 2000 m, 10 Dec 1965,
Molina 8770 (F).

- Additional specimens examined: Guatemala. Chimalte-
nango: N [acing slope of Voledn Acatenango, a one-hour
walk above Soledad, 1 lan WSW of record 7051, 1:250,000-
scale map ND 158, 14°31.1'N, 90°53.1'W, 2880 m, 13 Oct 1995,
SMH 7050 (AGUAT, BIGUA, PTIS, WAG)*, N facing slope
of Voledn Acatenango, a one-hour walk above Soledad,
1:250,000-scale map ND 158, 14°31.3'N, B0°52.7'W, 2840 m,
13 Oct 1995, SMH 7051 (AGUAT, WAG)*. El Progreso:
between Finca Piamonte and top of Montafia Piamonte,

FIGURE 5

Geographic distribution of Solanum agrimonifolium. A circle
designates an area represented by a germplasm collection: x des-
igmates an area without a germplasm collection.

along Joya Pacayal, 2500-3000 m, on summit, no date, Stey-
ermark 43672 (F). Huehuetenango: Cuchumatane Moun-
tains, road from Huehuetenango to Concepcion, 3 km from
Concepeidn, roadside, 2605 m, 5 Sep 1976, Bueke 153 (GH,
MO); Chemal, 2900 m, 23 Oct 1956, Gralam 145 (JGH, K, LL
[photos BM, K], PTIS)*, 1454 (PTISY, 1458 (JGH, PTIS)
above San Juan Ixcoy, Sierra de los Cuchumatanes, 2600-
2700 m, 23 Aug 1956, Frahanm 1435 (K, LL [photo, K], 8, US);
between Xoxlac and Nucapuxlac, Sierra de los Cuchu-
matanes, 1650-2500 m, 17 Jul 1942, 2 km walk N of San Juan
Atitan, footpath to Todos Santos, 1 km walk S of collection
7062, 1:250,000-zcale map ND 15-3, 15°28.6'N, 91°37.4'W,
2730 m, 23 Oct 1995, SMV 7061 (AGUAT, PTIS, WAG)Y; 3
km walk N of San Juan Atitan, logging path diverting from
main path to Todos Santos at a point 2 km N of San Juan
Atitan, 1 ki NE of collection 7067 and 500 m 3 of collection
7063, 1:250,000-scale map ND 15-3, 15°28.7'N, O1°37.0'W,
2830 m, 23 Oct 1995, SMV 7062 (AGUAT, PTIS, WAG)Y: 3.5
km walk N of San Juan Atitdn, logging path diverting from
main path from Todos Santos at a point 2 km N of San Juan
Atitan, 500 m N of collection 7062, 1:250,000-scale map ND
15-3, 15°28.9'N, 91°37.3'W, 2830 m, 23 Oct 1995, SMV 7063
(AGITAT, PTIS, WAG)™* 24.5 kn N of town square of Santa
Eulalia, 5.5 km S of town square of San Mateo Ixtatin, Rt 9N,
1:250,000-scale map ND 154, 15°49.2'N, 91°30.5'W, 3020 m,
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26 Ot 1995, SMV 7073 (AGUAT, PTIS, WAGY*, SMV 7074
(AGUAT) Steyermark 48961 (F); top of Sierra Chemalito,
Sierra de los Cuchumatanes, 3 1/2 mi W of Santa Eulalia,
3100-3150 m, 2 Aug 1842, Steyermark 49938 (F [photos BM,
K1 Cerro Pixpix, above San lldefonso Ixtahuacan, forested
summit, 1600-2800 m, 15 Aug 1942, Steyermark 50555 (F),
trail between Todos Santos and San Juan Atitdn, Sierra de
los Cuchumatanes, 2600-2700 m, 7 Sep 1942, Steyermark
51042 (F). Quezaltenango: between San Martin Chile Verde
and Mujulia, lower slope of Voledn Lacanddn, 1900 m, 18 Aug
1956, Grakam 136 (JGH, LL); road from San Martin Chile
Verde to Colomba, above Majulid, 17.5 kn from San Mateo,
roadside, 2100 m, 4 Nov 1958, Howkes et al. 1868 (C, JGH,
UUS); Volean Zunil, 31003200 m, 27 Dec 1976, Schwabe 5.0,
(MEXLT); Mpio. Zunil, 2 hour walk E of Fuente de Aguas Ter-
males Georgianas (located 8 km SE of Pan-American High-
way from town of Zunil), W-facing slope of Voledn Zunil,
1:250,000-scale map ND 15-58, 14°45'N, 91725'W, 2900 m, 22
Sep 1995, SMH 7019 (AGUAT, PTIS, WAG)*;, Fuentes
Georginas, western slope of Voledn de Zunil, 2850 m, 4 Mar
1930, Standley 67499 (F); above Mujulia between San Martin
Chile Verde and Colomba, 1800 m, 1 Feb 1941, Standley
83459 (F, US); Volean Santo Tomas, 2500-3700 m, 22 Jan
1940, Steyermark 34482 (F). San Mareos: San Luis, 4.4 mi
W of Iuchigudn, road to Tacand, 3400 m, 13 Aug 1959, Bea-
marn 3252 (ENCB, LL, US); Volean Tacand, entering Mexico
from Unidn de Judrez, near border with Mexico, 8 Jul 1966,
Flores-C 8-050 (MEXU); outer slopes of Tajamulco voleano,
Sierra Madre Mountains, ca 10 ki W of San Marcos, 2400-
2700, 3 Jan 1965, Gibson and Laskouski 27192 (F); village
of San Andres Chapil, 8 km on Route 12 from San Marcos to
Tejutla at km 255 from Guatemala, below the cliffs, 2750 m,
3 Nowv 1958, Hoekes et al. 1851 (C, JGH, PTIS)* 12 km from
San Marcos, road to Tejutla, (entering forest from left by
small bridge), 3000 m, 3 Nov 1958, Hawkes ef al. 1853 (C,
JGHY); 13 km from San Marcos, road to San Rafael de la
Cuesta, in clearings and sides of paths, 2400 m, 3 Nov 1958,
Hawkes et al. 1854 (C, JGH, US); 12.4 lan W of town square
of San Marcos, road to San Rafael Pie de la Cuesta, N side of
road in valley, 1:250,000-scale map ND 15-7, 14°56.8'N,
01°51.3'W, 2340 m, 23 Sep 1995, SMH 7021 (AGUAT, PTIS,
WAGY* L0 km NW of town square of [xchigudn, road to
Tacand, ca 50 m N of road, 1:250,000-scale map ND 15-3,
15°10.3'N, 91°56.8'W, 35380 m, 24 Sep 1995, SMH 7026
(AGUAT, PTIS, WAGY N slope of Volean Tajumuleo, W-fac-
ing valley, a 10 minute hike S into woods from a point 2.5 km
W oof road from San Marcos to Tacana to town of Tajurnuleo,
1:250,000-scale map ND 15-3, 15°04.6'N, 91°52.8'W, 2780 m,
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26 Sep 1995, SMH 7034 (AGUAT, PTIS, WAG)*, Barranco
Eminencia, above San Rafael Pie de la Cuesta, 2100-2400 m,
14 and 15 Mar 1939, Standley 658461 (F); Barranco Eminen-
cia, road between San Marcos and San Rafael Pie de la
Cuesta, in upper part of the barranco between Finca la Lucha
and Buena Vista, 2500-2700 m, 6 Feb 1941, Standley S6445
(F); along road between San Sebastihin at km 21 and km 8, 8
to 18 mi NW of San Marcos, moist thickets near waterfall,
2700-3800 m, 15 Feb 1940, Steyermark 35725 (F); between
La Vega Ridge and Rio Vega and along NE slopes of Volein
Tacana, to 3 mi from Guatemala-Mexican boundary, in viein-
itv of San Rafael, along stream in narrow shaded barranco,
2500-3000 m, 20 Feb 1940, Steyermank 36175 (F); wet moun-
tain forest near Aldea Fraternidad, between San Rafael Pie
de la Cuesta and Palo Gordo, W facing slope of Sierra Madre
Mountains, 1800-2400 m, 10-18 Dec 1963, Williams ef al.
25754 (US), 26202 (F). Solold: between Quezaltenango and
Los Encuentros, by mountain stream, 3050 m, 7 Aug 1956,
Crradeare 116 (LLY; 17.0 kon W oof the intersection of the road
rom Nahuala to Guatemala City, and the old road W to
Totonicapin, ca 20 m N of road, 1:250,0(0-scale map ND 15-
8, 14°51.5'N, 91°11.7'W, 3000 m, 28 Sep 1995, SMH 7036
(AGIUTAT, PTIS, WAGY* Totonicapan: Mujulia, 1900 m, 16
Oct 1956, Grafenme 136 (PTISY; Cerro El Chiché, 1 mi E of
Totonicapan, road to Los Encuentros [note: our field work
indicated | mi E is a typographical error for 10 mi E], 3300 m,
5 Nowv 1958, Hmokes ef al. 1889 (JGIH, US); Cerro el Quiché,
1 mi E of Totonicapdn, road to los Encuentros [see note
above], km 163.5 from Guatemala City, by a stream on the
lower side of the road, 3300 m, § Nov 1958, Haekes et al,
1867 (JGH, PTIS, US)* Cerro el Quiché, 1 mi E of Totoni-
capan, road to los Encuentros, km 163.5 from Guatermala
City, by a small stream, upper side of the road, 3300 m, 5 Nov
1958, Howkes et al. 1892 (C, JGH, US); 10.2 km E of town
square of Totonicapdn, 4.8 kam from deviation of road to
Santa Cruz del Quiché, old road to Los Encuentros, 1:250,000-
scale map ND 15-8, 14°54.8'N, 81°19.1'W, 3150 m, 15 Sep 1995,
SMH 7006 (AGUAT, PTIS, WAG)*,

Solawwm agrizeonifolivm is one of 40 species included
by Hawles (1990) in series Coniciboceatn Bitter. According
to Hawlees (19907, the other Mexican and Central American
representatives of ser. Cordcibaceata are S, oxycarpum
Schiede [4v (ZEBN)], restricted to Mexico; S, longiconicum
Bitter [4x (2EBN}] from Costa Rica and Panama, and S.
woodsonii Correll (ploidy and EBN unknown) from Costa
Rica, Panama, and Venezuela

Correl’ (1962), on the other hand, identified some Costa

lican and Panamanian collections as S, aryoarpa, and
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considered S, longiconicwm to be synonymons with S, ory-
carprm. Gentry and Standley (1974) identified Steyermark
43672 (specimen at F) from Guaternala, Department El Pro-
greso, as S, oxycarpu, a specimen collected after Correll
(1962), and not commented on by Hawkes (1990). All of
these taxa are morphologically very similar, and distin-
guished with difficulty only by reliance on apparently over-
lapping ranges of character states {Castillo and Spooner,
1897).

The confusion regarding identity of these collections in
ser. Condeibocraln questions the species boundaries among
Solanum agrimonifolivm, 5. longiconicum and 8. oxy-
cargrar. They are considered as distinet by number and size
of lateral and interstitial leaflets and leal pubescence (Cor-
rell, 1962; Gentry and Standley, 1974; Hawlees, 1990). We cone
servatively treat all our Guatemalan collections as S.
agrimonifolinm until we further study additional Mexican
and Central American members of this complex.

Solanum bulbocastanum Dunal subsp. partitum (Cor-
rell) Hawkes, Scott. PL. Breed. Stn. Rec. 1963: 95. 1963,
Salanwm bulbocastanum var. partitum Correll, Agric.
Monogr. U.S.DLA. 11: 83, 19562, TYPE: GUATEMALA. Baja
Verapaz: Patal, 1600 m, growing in thicket, July 1908, H.
o Tdvekheir [T 2316 Cholotype: US 124466 [photo:
PTIS|; isotypes: G [photos: NY, US], NY [photos: PTIS,
US), 2 [photo: NY]).

Plants terrestrial, 3-10 dm tall; stems 2-4 morm wide at
base, green to brownish-purple, simple to branched; leaves
simple, densely puberulent to pubescent above and below,
narrow to broadly ovate 1o rhomboid, blades 3-10 cm long,
154 em wide, apex acute to acuminate, base atlenuate, peti-
oles 1< cm long; pseudostipular leaves auriculate, to 2 cm
long; inflorescence pseudoterminal and lateral, with 7-20
flowers; pedicel 1025 mm long; calyx 3-4.5 mm long, lobes
1-2.5 mm long, acute to mucronate; corolla deeply stellate, 1-
1.5 mm in diameter, creamy white; filaments 1-2 mm long,
anthers 4-6 mm long, cordate at base without rounded auri-
cle; style exceeding stamens by 1.5-2.5 mm; fruits globose, 1
cm in diameter, green. Chromosome number: 2n = 2y = 24,

Dhistribution (Figure 6) and Feology—Solanuwm bulbo-
castanum subsp, partitum grows from 1350-2300 m, among
grasses, cacti, scrub and oak forests, often in shallow or
rocky soil. It grows in drier habitats than all other wild potato
species in Guatermala. It persists in grazed areds but is read-
ily eaten by grazing animals before flowering, and it is there-
fore difficult to find fruiting populations. All of our fruit
collections in such areas were made in areas of difficult

FIGURE 6

Geographic distribution of Selanam bulbocastanum. A circle
designates an area represented by a germplasm collection; x des-
ignates an area without a germplasm colleetion,

access, such as steep rocky slopes, piles of stones, rock
walls, or among the dense vegetation of spiny shimibs or cacti.
It is an inconspicuons plant with a widely scattered distribu-
tion throughout the dry areas of Guatemala and likely is
under-collected.

Additional specimens examined; GUATEMALA. Baja
Verapaz: road from Salama to Cobédn, Patal, summit of road,
16 mi from Salamd, by roadside, 1700 m, 11 Nov 1958,
Huwkes el al. 1922 (JGH); road from Salama to Cobédn, Patal,
summit of road, 15 mi from Salamda, 1650 m, 11 Nov 1958,
Howkes ef al. 1935 (JGH); road from Salamd to Coban, Patal,
summit of road, 11 mi from Salaméa, 1350 m, 11 Nov 1958,
Hawkes et al. 1842 (JGH); 5.8 km N from town square of
Salamd, old road to Cobdn, 1:250.000-scale map ND 15-4,
15°09.3'N, 90°17.6'W, 1430 m, 5 Oct 1995, SMH 7040
(AGUAT, PTIS, WAG)™ 11.5 km N from town square of
Salamd, old road to Cobédn, 50 m W of private road past power
line, 1:250,000-scale map NI 154, 15°10.3'N, 90°17.7W, 1640
m, 5 Oct 1995, SMH 7042 (AGUAT*: 18.8 k N from town
square of Salamd, old road to Cobén, 1:250,000-scale map NI
15-4, 15°12.9°'N, 90°17.7'W, 1420 m, 5 Oct 1995, SMH 7043
(AGUAT, PTIS, WAG)*®, Guatemala: Chilloni (note: no
Chilloni located in references, but a Chillani in 1.5, gazetteer
of Guatemala at 14°43'S, 20°33"W, where we mapped this
record), 1500 m, 21 Jun 1921, Rojds 53 (US). Huehuete-
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nango: between Huehuetenango and San Sebastian, junction
of Huchuetenango and Pan American Highways, 15850 m, 31
Oct 1958, Howkes et al. 1789 (JGH, US); road from Huehue-
tenango to Quezaltenango, 5 km S of Malacatancito, in damp
gully above the road, 1800 m, 31 Oct 1958, Howkes of al. 1706
(JGH, PTIS)* between Kms 100 and 107, vicinity of Campo
Bolas, way to mirador, Sierra de los Cuchumatanes, 2000 m,
Molina and Moling 26351 [note: we cannot locate this or
the following record] (F; vicinity of Campo de Bolas, way to
El Mirador, Sierra Cuchumatanes, 2000 m, 12 Sep 1971,
Moling and Moling 26402 (F); between Puento Negro and
Los Alisos, way to Aguacatan, 1600 m, 16 Sep 1971, Molina
aredd Moling 26547 [note; we cannot locate Poento Negro
and Los Alisos, and mapped this record with other records in
Huehuetenango E of Aguacatan] (F); along 9N, at junction of
entrance o Huehuetenango, 50-200 m W of road, 1:250,000-
scale map ND 1544, 15°%46.0'N, 91°30.3"W, 2000 1, 18 Sep 1995,
SMH 7010 (AGUAT, BIGUA, PTIS, WAG)Y; 3.1 kan NW of the
road entrance to Huehuetenango, Rt CAL, 200 m uphill (SW)
of road, 1:250,000-scale map ND 15-3, 15,18.8'N, 91°31.1'W,
1900 m, 18 Oct 1995, SMV 7056 (AGUAT, PTIS, WAGY; 7.3
km NW of enfrance to Huehuetenango, Bt CAL 400 m uphill
(SW) of road, 1:250,000-scale map ND 15-3, 15°19.3'N,
O1732.9'W, 2000 m, 19 Oct 1995, SMV 7057 (AGUAT, BIGUA,
PTIS, WAG)Y!: along road between Huehuelenango and San
Sebastian H., 2000 m, 12 Aug 1942 Stegermark 50404 (F);
dry slopes between San Ildefonso Ixtahuacin and Cuileo,
1350-1600 m, 16 Aug 1942, Stepermark 50687 (F). Quezal-
tenango: no exact locality, except 14°45'N, 91°31'S, Roe e
al. 685 (MICH, MO, U5, Sacatepéquez: road between Palin
and Antigua, ca 1/2 km by road 5 of Santa Maria de Jesis,
14°249'N, 90°42'S, 1900 m, 7 Jul 1976, Breckon and Breckon
2082 (F). Sololi: slopes of Volean San Pedro, 2150 m, 20 Sep
1971, Maodina and Moline 26659 (F); trail between village of
San Pedro, via San Juan, San Cristdbal Buena Vista, and N'W
slopes of Voledn Santa Clara, 1800-2300 m, 8 Jun 1542, Stey-
ermark 47308 (F). Locality not specifie: 1930, Aguilar G,
221 (F7; 1938-1943, Apuilar (3. 564 (F).

All of our collections have the deeply divided corolla
lobes conforming to subsp. parfifem (Correll) Hawkes (Cor-
rell, 1962; Gentry and Standley, 1974; Hawkes, 19907,
Spooner and Sytsma (1992) showed the unexpected resull
that based on chloroplast DMNA restriction site data, S. bul-
bocastanum (ser. Bulbocasfana Rydb.) and S, cardiophyd-
{um (ser. Pinnatisecta [Rydb.] Hawkes) were sister taxa and
in a separate clade from all other Mexican and Central Amer-
ican diploid species, exclusive of S verrucoswm Schltdl. (ser.
Tubernsa [Rydb.] Hawkes); series affiliations after Hawlkes
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(1980}, Rodrignez and Spooner {1997) showed this result to
be maintained with many additional accessions of all three
subspecies of 8. bulboeastanum and two of the three sub-
species of 8. cardiophyllum (the remaining subspecies, S.
cardiophylliom subsp. efrenbergii Bitter was in the clade of
Mexican diploid species). Because chloroplast DNA is pre-
dominately maternally inherited in sect. Petota, the true
species relationships of 8. bulbocastonwm must await data
from biparentally inherited markers.

Solanum clarum Correll, Contrib. Texas Res, Found., Bot.
Stud. 1: 10. 1950, TYPE: GUATEMALA. Quezaltenango:
Volean Santa Maria, terrestrial, 3600 m, 27 Jul 1934,
Skuitch 858 (holotype: GH [photos: F, LL, NY, PTIS, USs);
isotypes: F [photo: F], NY [photo: PTIS]), US 1643448
[photo: PTTS]).

Plants typically growing in moss in upland pine or
juniper forests, erect, 1.5-3.5 dm tall; stems 1-3 mm wide at
base, green to purple, simple to branched; leaves simple, fine
pubescent above and below, elliptic to broadly ovate, blades
2-6 crn long, 1.5-L2 em wide, apex acute to acuminate, base
attenuate to truncate to cordate, petioles 1-3 cm long; pseu-
dostipular leaves absent or linear to narrowly ovate, to 2 cm
long; inflorescence pseadoterminal and lateral, with 4-15
flowers; pedicel 10-15 mm long; calyx 1.5-2 mum long, lobes
0.7-1 mm long, acute to mucronate; corolla deeply stellate,
15-20 mm in diameter, purplish at tip, grading to white at
base; {ilaments 1-1.5 mm long, anthers 3-5.5 mm long, cor-
date at base without rounded auricle; style exceeding sta-
mens by 2-3 mm; ruits spherical, 5-8 mm in diameter,
yellowish to green. Chromosome number: 2n = 2e = 24,

Dristribation (Figure T) and Eeology—Solanm clarum
grows from 2000-3800 m, in high-altitude pine and fir forests,
usually in association with Acaena elongafo L (SMV 7076),
Alchemilla pectinata HBK (SMV 70700, and Perneite ciliolo
{Schlecht. and Cham. ) Small (SMV 7071). Most populations
of S, dlarum consisted of hundreds of individuals in all stages
of development from emerging plants to plants with mature
fruits. However, flowers were rarely seen, and fruits gener-
ally were difficult to locate, We obtained mature firuits from
all populations encountered, and we advise germplasm col-
lectors to persevere if populations seem to lack fruits with
initial inspection,

Additional specimens examined: GUATEMALA. Hoe-
huetenango: Sierra de los Cochumatanes, between Tojiah
and Chemal al km 319.5, Ruta Nacional 9 N, 3380 m, 30 Jul
1960, Beaman 3793 (LL, MSC); Sierra de los Cuchumatanes,
slopes of Cerro Chemal, 28 mi from Huehuetenango, 3300 m,
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FIGURE 7

Geographic distribution of Solanum clarum. A cirele designates
an area represented by a germplasm collection; x designates an
area without a germplasm collection,

30 Oet 1958, Hawkes ef o, 1776 (JGH), 1777 (JGH), 1778
(JGH); 31 km N of town square of Huehuetenango, Rt. 9N,
abowve Casario Chiabal, 3.5 km N of road junction to Todos
Santos, ca 1 km uphill, W of road, 1:250,000-scale map ND
15-3, 15°28.5'N, 91°30.5'W, 3370 m, 16 Sep 1995, SMH 7007
(AGUAT, PTIS, WAGY; 4.3 ke NW of road from Huehuete-
nango to Santa Eulalia, road to Todos Santos Cuchumatan,
100 m N of road, 1:260,000-scale map NIV 15-3, 15°27.6'N,
91731 2'W, 3280 m, 20 Oct 1995, SV 7059 (AGUAT, WAG)
from Huehuetenango a point 4 ki N of junction of road to
Todos Santos, 1:2560, 000-scale map ND 15-3, 15°28.2'N,
91730 4'W, 3430 m, 24 Oct 1995, SMV 7064 (AGUAT, PTIS,
WaAGH: 31 ki N of town square of Huehustenango, Road 9K,
3.5 km N of road junction to Casario Chiabal, 2 km uphill, W
of road, 1:260,000-scale map ND 153, 15°20.4'N, 81730.9'W,
3500 m, 24 Oct 1995, SMV 7065 (AGUAT, PTIS)*: 31 km N of
town square of Huehuetenango, Rt 9N, 3.5 km N of road june-
tion to Casario Chiabal, 2 ko uphill, W of road, 1:250,000-scale
map ND 153, 15°28.6'N, 91°30.9'W, 3500 m, 24 Oct 1995, SMV
7066 (AGUATY, 6 km E of Huehuetenango-Soloma Rowd
(91, road past Huito to Tuinima, 1 km E of Huito, 1:250,000-
scale map ND 164, 15°30.1'N, 91°27.5'W, 3350 m, 25 Oct 1995,
SMV 7067 (AGUAT, PTIS, WAGY 24.3 kan N of town square
of Santa Eulalia, 5.5 km S of town square of San Mateo
Ixtatin, Bt ON, 1:250,000-scale map ND 154, 16°49.2'N,

91°30.5'W, 3020 m, 26 Oct 1995, SMV 7072 (AGUAT, PTIS,
WAGY: ca. 10.5 i SW of San Juan Txcoy, Ruta Nacional 9N,
Sierra de los Cuchumatanes, common, 18 Jul 1971, Stevens
1262 (MSC); alpine areas in vicinity of Tunima, Sierra de los
Cuchumatanes, 3400-3500 m, 7 .Jul 1942, Steyermark 45355
(F); Cerro Chemal, summit of Sierra de los Cuchumatanes,
AT00-3300 m, 8 Aug 1942, Steyermark 30204 (F, NY, US).
Quezaltenango: {see locality of type, above). Sacatepé-
quez: above Santa Maria de Jesis, N facing slope of Volcan
de Agua, in the long grass by the trail, 2900 m, 8§ Nov 1955,
Haowkes et al. 1909 (JGH, PTIS, USy*, San Marcos: 1.0 km
NW of town square of Ixchigudn, road to Tacand, ca 50 m N
of road, 1:260,000-scale map ND 15-3, 15°10.3'N, 91°66.8'W,
3380 m, 24 Sep 1995, SMH 7027 (AGUAT, PTIS, WAG); 7.2
km NW of town square of Ixchigudan, 20 m S of road,
1:250,000-scale map NI 15-5, 15°10.3'N, 91°58.4'W, 3360 m,
24 Sep 1995, SMH 7028 (AGUAT, PTIS, WAG)Y* 2.5 hours
hike SW ol town of Tacand, towards village of San Rafael, at
area of village of Chemealdn, 1:250,000-scale map NI 15-3,
15711'N, B2°04"W, 5260 m, 25 Sep 1995, SMH 7029 (AGUAT,
PTIS, WAGY*. Solold: km 152 between Quezaltenango and
Los Encuentros, 3100 m, 7 Oect 1956, Graham 118 (LL); road
from Totonicapan 1o Los Encuentros, ke 143 from Guate-
mala City, 3200 m, 5 Nov 1058, Howkes et al. 1895 (JGL).
Totonicapan: near margin of small stream in Semi-open
meadow, near Cerro Quiché, Tecuwm Uman Ridge at km 154,
Ruta Nacional No. 1, 20 lan E of Totonicapdan, 3340 m, 14 Ang
1960, Beaman 4176 (LL, MSC, US); between Tolonicapan
and los Encuentros, 19 Oct 1956, 3000 m, Graham 138 (JGH,
PTIS ¥ near the Quezaltenango border, 22 mi N of Quezalte-
nango, Cerro Calel, 3100 m, 2 Nowv 1958, Hawhes et ol. 1813,
1824, 1827 (same, but 3200 m in shade of Abies), 1839F,
(same, but 3250 m), 1549 (same, but 3200 m as epiphyte on
Abies) (all JGH, US); 22 mi N of Quezaltenango, near the
Guatemalan border, 3250 m, 2 Nowv 1958, Hawkes el al. 1533
(JGH, PTIS¥* Cerro El Chiché, 1 mi E of Totonicapan, road
Lo Los Encuentros, just below the summit on NW side, rare,
3400 m, 5 Nov 1958, Hawokes et al. 1554 (JGH); 20 km from
Totonicapan, road to Los Encuentros, Cerro Quiché, 5400 m,
5 Nov 19568, Howkes et al. 1894 (JGH, PTISY 4.1 km E of
town square of Calel, road to the Pan-American Highway
which begins at Puente Pologua, 1:250,00(0-scale map NI 15-
3, 16°04.3'N, D1°358.5'W, 3020 m, 20 Sep 1995, SMH 7011
(AGUAT, PTIS, WAG)* along old road N of GQuezaltenango,
going through Buenabaj to Calel, 1 km S of intersection of
this roaud from Calel to Pan-American Highway, ca 4 ki E of
Calel, 1:250,000-scale map NI 15-3, 15°03.8'N, 91°33.0'W,
3010 m, 20 Sep 1995, SMH 70114 (AGUAT, PTIS)% along old
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road from Los Encuentros to Totonicapén, 2 lam W from bor-
der of Departments SololTotonicapéin, 1:250 000-scale map
ND 158, 14°5L6'N, 91°13.7'W, 3260 m, 12 Oct 1995, SMH 76
(AGUAT, PTIS, WAGY" along old road from Los Encuentros
to Totonicapdn, 4 ki W of border of Departments SololdTo-
tonicapin, 1:260,000-scale map ND 158, 14°52.6'N, D1°13.7'W,
3220 m, 12 Oct 1995, SMH 718 (AGUAT, PTIS, WAGY along
old road from Los Encuentros to Totonicapan, 7.6 ki W of
border of Departments SololdTotonicapan, 1:250,00-scale
map NI 15-8, 14°52.9'N, 91°14.8'W, 3220 m, 12 Oct 1905, SMH
7049 (AGUAT)*; 7.3 km E of town square of Totonicapén,
4.8 kan from old road to Santa Cruz del Quiché, old road to
los Encuentros, ca 200 m uphill (5) of road, 1:250,000-scale
map ND 158, 14°564.8'N, 91°19.1"W, 3180 m, 17 Cet 1995, SMV
735 (AGUAT, PTIS, WAGY, 12.4 km E of Totonicapén, 9.5
km E from deviation of road to Santa Cruz del Quiché, old
road to Los Encuentros, 1:260,000-scale map ND 15-8,
14°54 4'N, 91°17.T'W, 31560 m, 27 Oct 1995, SMV 7075
(AGUAT, PTIS)*.

Solanwm clarwm and S, morelliforme were classified by
Hawkes (1990} in the ser. Bulbocastana (also containing S.
bulbocastanum) and the monotypic ser. Morelliformia
Hawkes, based on floral, reproductive, serological, and eco-
logical differences {ser. Bulborastana terrestrial, ser. Morel-
liformia epiphytic). Our collections showed 8. elarum to
most commonly grow on the ground in moss, in shaded epi-
phytic like conditions, and occasionally as an epiphyte. Based
on chloroplast DNA data, 8. elarum and 8. morelliforme are
united as sister taxa, and S, bulbocosianwn and S, clarnm
divided into distinel clades (Spooner and Sytsma, 1992,
Other reproductive and eytological characters supporting S,
clarum and 5. wovelliforme as sister taxa are summarized in
Spooner and Sytsma (1992),

Solanum demissum Lindl, J. Hort. Soc. London 3: 658, 1848,
TYPE: cultivated in the gardens of the Royal Horticultural
Society from tubers sent by C. A, Uhde from MEXICO,
location unknown, B000-2000 ft, ca. 1846-1847, . A. Uhude
4 p. p. (holotype: CGE [photos: LL, NY, US[; isotype:
MPLT).

Solanum alpicum Standl. and Steyerm., Field Mus. Nat.
Hist., Bot. Ser. 23: 232, 1947, TYPE: GUATEMALA.
Huehuetenango: Cerro Chermal, summit of Sierra de los
Cuchumatanes, 37003800 m, 8 Aug 1M2, Steyermark
40303 (holotype: F [photo: LL, PTIS]).

Plants terresirial, a basal rosette when growing in open
rocky grazed areas, to erect to 6 dm tall when growing in pro-
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tected or shady conditions; stems 1-3 mm wide at base, green
to purple, simple to branched; leaves odd pinnate, nearly
glabrous to finely pubescent above and below, blades 2.5-15
cm long, 1.5-10 em wide, petioles 1-5 cm long; 2-4 lateral
leaflet pairs, ovate to elliptical, apex obtuse to acute, base
rounded to cuneate, sessile to subsessile; 0-10 interjected
leaflets, ovate, sessile to subsessile; terminal leaflet larger
than the laterals, ovate to elliptical, apex acute to obtuse,
base rounded to cuneate; pseudostipular leaves auriculate,
1-5 em long; inflorescence pseudoterminal and lateral, with 5
10 flowers; pedicel 3-15 mm long; calyx 4-8 mm long, lobes 3-
& mm long, acute; corolla white to purple, or white above and
purple below, rotate with short acumens, 1.5-1.3 cm in diam-
eler; laments 1-1.5 mm long, anthers 2-4.5 mm long, cordate
al base; style equaling or exceeding stamens by 2 mm; fruits
globose to oveid, rounded at tip, 1-2.5 cm in diameter,
medium to deep green. Chromosorme number: 2n = G = 72,
Distribution (Figure 8) and Eeology—Solanim deis-
sur grows from 2250-3800 m in pine or juniper forests, orin
rocky open pastures. It varies tremendously in size and habit,
with plants growing in open grazed areas smaller.
Additional specimens examined: GUATEMALA. Hue-
huetenango: Sierra de los Cuchumatanes, at edge of Llano
de Tierra Blanca, near trail to Todos Santos from Llanos de
San Miguel near Chemal, 5 kan W of ki 311, Ruta Nacional 9
N, 3595 m, 5 Aug 1959, Beamean 3100 (LL, MSC); Sierra de
los Cuchumatanes, slopes of Cerro Chemal, 28 mi from Hue-
huetenango, 3500 m, 30 Oct 1958, Hawkes el al. 1779 (JGH);
summit of Cerro Chemal, 28 mi from Huehuetenango, 3450
m, 30 Oct 1968, Hawkes ef al. 1780, 1781 (JGHY; Sierra de los
Cuchumatanes, slopes of Cerro Chemal, open place, 28 mi
from Huehuetenango, 3500 m, 30 Oct 1958, Hmwokes et al,
1782 (JGH, PTIS)*; near Chemal, Sierra de los Cuchu-
matanes, 15 Sep 1841 Joknston 1969 (F): between Yac and
Todos Santos Cuchumatan, Todos Santos, 3660 m, 7 Aug
1977, Swith 625 (F); 49 km N of town square of Huehuete-
nango, road diverting W of 9N to Chanchocal, 1:250,000-scale
map ND 15-3, 15°33'N, 91°31'W, 3400 m, 16 Sep 1995, SMH
TO08 (AGUAT, PTIS, WAG)*: alpine areas in vicinity of
Tunimé, Sierra de los Cuchumatanes, 3400-3500 m, 7 Jul
1842, Steyermark 48369 (F); vicinity of Chemal, summit of
Sierra de los Cuchumatanes, rocky limestone outerops
around entrance to cave, in shade, 3700-3750 m, 8 Aug 1042,
Steyermark 50247 (F, NY, US); Todos Santos, 3000 m, 8 Jun
1995, Veliz and Veliz 95,4962 (BIGUA). Sacatepéquez:
slopes of Volcin de Agua, above Santa Maria de Jesis, in
trail, 2250-3000 m, 11 Feb 1939, Standley 65276 (). Toton-
icapan: Cerro El Chiché, 1 mi E of Totondeapdn, road to Los
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FIGURE 8

Geographic distribution of Solanum demissum. A circle designates
an area represented by a germplasm collection; x designates an
area without a germplasm collection.

Encuentros, shade of small cave, base of cliff. NW facing
slope, 3350 m [note: our field work indicated 1 mi Eis a fypo-
graphical error for 10 mi E|, 5 Nov 1958, Hawkes ef al. 1887
(JGH, as note only [in database anmounced in Hawkes, 1997],
no specimen); 7.3 ko E of town square of Totonicapdan, 4.8
lm E from deviation of road to Santa Cruz del Quiché, old
road to los Encuentros, 200 m uphill (5) of road, 1:250,000-
scale map ND 158, 14°54.8'N, 91°19.1'W, 3180 m, 17 Oct 1995,
SMV 7054 (AGUAT, PTIS, WAG).

This self-pollinated species readily sets fruit in nature
and is one of the most common wild potato species in
genebanks. All of these collections were from northern to
southern Mexico, where the species is widespread, and there
was only a single germplasm collections from Guatemala. It
has been recorded from three general areas in the Depart-
ments of Huehuetenango, Sacatepéquez, and Totonicapan.
We found it in Huehuetenango (SMH 7008) and Totonicapan
(SMV 7054). The former was found only as an isolated and
persistent fruit, but seeds from these led to a germplasm
increase; the latter lacked flowers and fruits and the tubers
we collected died before being increased. .,

Hawkes (1990) included Salanum demissum in series
Demissa Buk., containing five other hexaploid species from
Mexico. The morphological characters defining this series
are unclear. Spooner ef al. (1995) showed that on the basis of

morphology, the species is more similar to 8. albicans (ser.
Aeaudio Jue) from South America than to any other species
in ser. Demissa.

Solanum morelliforme Bitter and G, Muench, Feddes
Repert Spec. Nov. Regni Veg, 12: 154, 1913, TYPE: MEX-
IC0. Chiapas: Gueytepec [in a knothole], Feb 1912, .
Muench s n. (holotype: not seen; this specimen cited in
database backing up in Hawkes |1997] at GOET).

Plants typically epiphytic in pine or oak trees, rarely
growing in rotting wood or moss at base of trees, erect to
ascending, 146 dm tall; stems 2-3 mm wide at base, green to
purple, simple to branched; leaves simple, finely pubescent
above and below, elliptic to narrowly ovate, blades 3-14 cm
long, 1.5-4.4 cm wide, apex acute Lo acurminate, base attenu-
ate, petioles 14 cm long; pseudostipular leaves absent or lin-
ear to narrowly ovate, to 2 cm long; inflorescence
pseudoterminal and lateral, with 7-15 Qowers; pedicel 10-15
mm long; calyx 1.52 mm long, lobes 0.7-1 mm long, acute to
mucronate; corolla deeply stellate, 15-20 mm in diameter,
white to white tinged with purple; filaments 1-1.5 mm long,
anthers 4-5.5 mm long, with basal rounded auricle; style
about equaling stamens; fruits spherical, 5-8 nun in diameter,
yellowish to green, Chromosome number: 2n = 2r = 24,

Distribution (Figure 9) and Feology—Solaniem morel-
Liforme grows from 1600-3000 m, almost exclusively as an
epiphyte on horizontal branches of mature elm, pine, or oak
trees. Oceasionally, the species is found on the ground in the
woods, in rotting wood of fallen trees, or in moss, both epi-
phytic-like conditions (see 8. clarun, above). We were
unable to locate the species at some previously documented
localities that have been logged and reforested. Because the
fruits and seeds of all members of sect. Petota are not wind
borne, the species probably is distributed in the droppings of
birds or tree-dwelling animals,

A collection first reported here extends the known dis-
tribution of S morelliforme south to HONDURAS, Morazan:
at Lapaterique river bank thicket, epiphyte on oak tree, 1600
m, 11 Aug 1961, Molina and Moling 26100 (F).

Additional specimens examined: GUATEMALA. Chi-
maltenango: above Tecpin, 2400 m, 10 Oct 1956, Grakam
120 (LL, PTIS)* above Tecpdn, 2500 m, 11 Oct 1956, Gra-
ham 122 (LL); above Tecpan, 2400 m, Oct 1965, Graham S-
743 (ENCB); Santa Elena (note: we cannot find this locality
on map), 2400-2700 m, 18 Jul 1933, Skutch 441 (F); plains,
2300 m, near Tecpdn, 3 Aug 1933, Skutch 525 (MICH, US).
Huehuetenango: 11.58 km N of town square of Santa
Eulalia, road to San Mateo Ixtatan, Road 9N, 50-250 m W of
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FIGURE %

Geographic distribution of Selanem morelliforme. A civcele
designates an area represented by a germplasm collection; x
designates an area without a germplasm collection.

road, 1:250,000-scale map ND 154, 15°46.0'N, 91°30.3'W,
3050 m, 17 Sep 1995, SMH 7009 {AGUAT, PTIS, WAGY: 49
km W oof town square of Santa Eulalia, and 2 km 3 of junc-
tion of road to San Mateo [xtatan and road to San Sebastidan
Coatan, walk 500 m up to near top of Cerro Chemalito, W-
facing side, Rt 9N, 1:250,000-scale map ND 15-3, 15°43.9'N,
01730.2"W, 2830 m, 26 Oct 1995, SMV 7069 (AGUAT, PTIS,
WAGY: Cerro Pixpix, above San lldefonso Ixtahuacan,
forested summil, 1600-2800 m, 15 Aug 1942, Steyermark
50558 (F [photos: F, GH, LL, NY, U5], NY, US). Quezalte-
nango: above Quezalienango to south off road to Retal-
hulen, 2500 m, 6 Oct 1956, Graleem 111 (LL, US); 5 kim SW
of Quezaltenango, lower slopes of Voledn Santa Maria, Bajo,
2650 m, 1 Nov 1958, Hawokes et ol 1505 (JGH, PTIS, US)*
1809 (C, JGH, PTIS, USy*. Quiché: 5 mi 5 of Chichicaste-
nango, Bt 15, 2300 m, 20 Oct 1958, Howkes et al. 1731 (JGH,
PTIS, US)y, San Marcos: 4 hours hike SW of town of
Tacana, towards village of San Rafael, SW slope descending
to San Rafael, 1:250,000-scale map ND 15-3, 15°08'N,
92°07'W, 2000 m, 26 Sep 1995, SMH 7030 (AGUAT, PTIS,
WaAGYH; Totonicapan: 42 ko on road from Guezaltenango
to Huehuetenango, 3000 m, 31 Oct 1958, Hawlkes el al. 1802
{C, JGHY; 7.3 km E of town square of Totonicapan, 1.9 km
from deviation of road to Santa Cruz del Guiché, old road to
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Los Encuentros, 1:250,000-scale map ND 15-8, 14°55.3'N,
O1°19.9'W, 2060 m, 15 Sep 1995, SMH 7005 (AGUAT, PTIS,
WAG)Y* along old road N of Guezaltenango, going through
Buenebaj to Calel, 1 km S of intersection of this road and
new road from Calel to Pan-American Highway, ca 4 ki E of
Calel, 1:250,000-scale map ND 15-3, 15°03.8'N, 91°33.9'W,
S010 m, 20 Sep 1995 SMIT 7013 (AGUAT, PTIS, WAG)Y, 6.5
km E of town square of Totonicapan, along road to Santa
Cruz del Quiché, ca 100 m E of junction of road to Santa
Maria Chiquinula, ca 100 m N of road, 1:250,000-scale map
ND 15-8, 14755.6'N, 91°20.3'W, 2810 m, 15 Sep 1995, SMH
T (AGUAT, BIGUA, F, PTIS, WAGY,

Habitat Destruction and its Effect on Wild
Potato Populations in Gualtemala

Guatemala has changed considerably since the many
collections of wild potatoes in the 1940°s and 1950°s, Our
expedition searched most of the known populations. Many
populations now apparently are extirpated due to habitat
destruction. Much of the primary forest is being cut for fire-
wood, structural timbers, and clearing for agriculture, and
logging is a common practice in almost all of the primary
forests we visiled, In many areas, forests harboring wild pota-
toes are now reduced to small isolated stands, surrounded
by cleared and grazed areas,

Population has nearly doubled in Guatemala from 4.3
million persons in 1964 (Direccidon General de Estadistica,
19717, to an official count of 8.3 million in 1994 (Instituto
Nacional de Estadistica, 1995), or a more realistic estimate
of slightly over 10 million in 1994 (UNICEF, 1994). The
median number of children each Guatemalan woman is pro-
jected to have during the years 1995-2000 is 4.9, resulting in
an estimated population by the year 2000 of 12 million
(UNICEF, 1984). Sixty-two percent of Guatemala's popula-
tioi is rural, and T6% of the population live below the poverty
line {(UNICEF, 1994}, placing growing needs on the use of
Guatemala’s remaining primary forests that harbor wild pota-
toes,

Deforestation has accelerated rapidly in Guatemala. In
1978-1988, the average deforestation was 60,000 hectares per
year (Ministerio de Agricultura, Ganaderia ¥ Alimentacion,
Direccion General de Bosques v Vide Silvestre, 1504, Sixty-
twa percent of this wood is lost to forest fires, 35% is used
for domestic Orewood, and 2% is used for industrial puar-
poses, including domestic house construction and export.
Twenty-three percent of deforestation ocowrs in coniferouns
forests (Ministerio de Agricultura, Ganaderia y Alimentacion,
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Direccidn General de Bosques ¥ Vide Silvestre, 1994), con-
centrated in the uplands of westemn Guatemala where wild
potatoes grow. Another growing canse of deforestation in
Guatemala is attack by a bark boring beetle Dendroctonis
spp. that is killing entire stands of pine forests, especially the
upland pine Pinus rudis. The most severe attacks are in the
upland western Departments of Huehuetenango, Totoni-
capin, Quetzaltenango, Solola, and San Marcos (Instituto
Nacional Forestal, 19582),

Any prediction of the survival of Guatemalan wild pota-
toes can only be a rough guess, based on observation of
areas where potatoes now grow, their disappearance in
recently disturbed areas, and a guess of how many natural
areas will remain in the future. Solanawm morelliforme usu-
ally grows in large trees, and is probably the most suscepti-
ble to disappearance by logging, Solanuwmn clarint usoally
grows only in the shade of large trees among moss or pine
needles, and is readily eaten by grazing animals. Soloniem
agrimonifolivm grows in much more disturbed habitats,
but almost always in areas of recently cleared primary
forests in deep, moist, organic soils, and it also is readily
eaten by grazing animals. Solonam bulbocastonwn grows
among shrubs of dry grazed areas, and is probably the least
susceptible to elimination. Natural areas are disappearing
rapidly, and some of our collections will be the last available
for some areas,

Recommended Areas for Future Collecting in
Gualemala

We focused collecting in areas where potatoes previ-
ously have been collected bt that lacked germplasm collec-
tions. We additionally searched areas with appropriate
elevations for wild potatoes but without any records for
them. These included three mountains in the Departments of
Guatemala, Jalapa, and Chimaltenango with elevations from
2000-3000 m (labeled on Figure 3 as areas 2-1), but we found
no wild potatoes there, These three localities had some
mesic and relatively undisturbed sites with much epiphytic
vegetation apparently ideal for the growth of 5 agrimoni-
Solium and S0 movelliforme. Because we devoted only one
day each to these areas, it is possible we overlooked wild
potatoes there.

Or 43 new collections, and the 16 prior collections of
Graham and Hawkes (Table 1), provide good germplasm rep-
resentation for all the species in Guatemala regarding num-
bers of populations and geographic coverage (Figs. 59, Table
1), Consequently, future potato germplasm collecting in Cen-
tral America should be conducted in less collected countries,

such as Costa Rica (conducted in 1996, paper in progress),
Honduras, and Panama.

If wild potato collecting is done again in Guatemala, we
suggest the following arcas that we did not explore to
expand geographic coverage:

1. Political instability prevented us from exploring the
three volcanoes south of Lago Atitlin in the Department of
Solold with elevations from 2995-3637 m (Volcan Atitlin, Vol-
can San Pedro, Voledan Toliman). There are no records there,
bt these may be rich areas for any of the five species known
for Guatemala,

2. Political instability also prevented us from exploring
the far eastern part of the Sierra de los Cuchumatanes, in the
Department of El Quiché, north of the road from Rio Blanco
to Uspatan, with some elevations over 2700 m.

3. The mountains in the extreme southwestern portion
of the Sierra de los Cuchumatanes, in the Departrent of Hue-
huetenango, north of Cuileo.

4, The extreme northern portion of the Sierra de los
Cuchumatanes, in the Department of Huehuetenango, north
of San Mateo Ixtatin,

5, The Sierra de las Minas in the eastern part of the
Department of El Progreso, and the western part of the
Department of Zacapa, where the sierra is highest, We spent
two days searching unsuccessfully for 8 agrisnondfoliwm
CSteyermurk 43072 north of the town of Jute de La Cobana
{see above), and there were many appropriate habitats for
this species there.

6. Solanum bulbocastonum grows in much drier sites
than the other Guatemalan species, and our collecting expe-
rience shows it to persist in some grazed areas. The species
probably is under-collected because it is inconspicuous. In
Guatemala, the species cceurs from 1350-2300 m (Table 1),
and it may occur in dry regions at these elevations, present in
many places in southern Guatemala,

Recommended Areas for In-situ Preserves for
Wild Potatoes in Guatemala

Two areas are notable for the concentration of wild
potatoes and some remaining natural areas: 1) The Cumbre
de Maria Tectin in the Department of Totonicapan (Figure
3, and 2) scattered areas in the Sierra de los Cuchumatanes
(Figure 2. Both harbor populations of all of Guatemala's
wild potato species except 5. ulbocastanum, Both areas are
listedd in Guatemala's protected areas law (Ley de Areas Pro-
tegidas, Decreto 4-89) to have official protection under this
law but lacking practical enforcement until it is formally
studied, and given a push for protection.
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TaplE |.—Numbers and distribution of germplasin of the five species of wild potatoes from Gualenialo.

Species Mecessions from Mexico Accessions from Total current Elevations of
before the expedition Guaterala belore Cruatemnalan QCouITeEnce in

the expedition: ACCESEIONS Guatemala
{dlivizion by Department)’ (division by Department)!

Solpnerm agrimondfolium 2 G 3 (H), 1(SM), L{T), Lie) 1tk 2(C), 8 {H}, 2 (Qe), 4 (3M), 1 (50, 2{T) 16E00-3800 m

8. lndbocasionum 4 1(H) B, 4 (H) 13502300 m

5. elaram 1 4 1(50), 3T 21: 7 (H), 3 (5M), 1 (50}, 10 (T) 2000-3500 m

5. demissum 140 I (H) 2{H) 2EH0-3800 m

8, movelliforme B 4 1000, 2(Qe), 100G 10 140, 2 (Qe), 2 (H), 1 (Qi), 1 (5M), 3 (T TE0-30E

'Department abbreviations are: Baja Verapaz (B), Chimaltenango (C), Guatemala (G}, Hueheutenango (H), E1 Progreso (P), Quezallenango (Qe), Quiché

(Qi), San Marcos (SM), Sacatepéquez (Sa), Solola (So), Totonicapan (T},

‘Does not include the nine aceessions collected in Mexico by Bodrigues et al, (1505) that are still in 1.5, quarantine.
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