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AnstracT. Two banding patterns were revealed by phosphoglucomutase (PGM) isozyme analysis of 24 accessions of
Cherokee rose (Rosa laevigata Michx.) from eight southeastern states, based on the presence (in 5 accessions) or absence
(in 19 accessions) of an additional slow-migrating band. RAPD analysis of these accessions showed a corrcsponding
division into the same two groups determined by PGM analysis, except for two accessions with unique RAPD phenotypes.
Field-grown accessions showed distinguishing morphological characters corresponding to the groupings from the isozyme
and RAPD analyses. Those in the predominant isozyme and RAPD groups, as well as the two with unique RAPD
phenotypes, exhibited smooth lateral stems, while those in both nonpredominant groups exhibited markedly bristly
laterals. These results suggest that the 24 accessions are ramets of two major clones with one clone predominating and that,
contrary to long-standing belief, the Cherokee rose has not naturalized by reseeding in the southeast. PGM and RAPD
analyses of putative Cherokee rose hybrids ‘ Anemone’ and ‘Silver Moon’ showed that ‘Anemone’ is likely to be such a
hybrid but that ‘Silver Moon’ is not. Historical records revealed that widespread vegetative propagation of the Cherokee
rose was initiated in 1820-21 and that L. Wiesener, not J.C. Schmidt, was the originator of ‘Anemone’.

The Cherokee rose (Rosa laevigata Michx.) was believed to be
aU.S. native when it first came to the attention of plant enthusiasts
inthelate 18th and carly 19th centuries (Lindley, 1820). This belief
persisted into the 20th century and is so stated in the resolution
adopting it as the Georgia state flower (General Assembly of the
State of Georgia, 1916). Although it is now acknowledgedtobe a
native of China, the circumstances of its entry into the United
States remain obscure. It has long been reported to be naturalized
widely in the southern states (Bailey, 1925; Radford et al., 1968;
Torrey and Gray, 1838-40). Confusion between this and another
Chinese native, the Macartney or Chickasaw rose (R. bracteata
J.C. Wendl.), may have influenced this belief. However, personal
observation since 1972 has revealed no evidence of reseeding of
the Cherokee rose as if it were native, suggesting that it is not
naturalized in the sense of Jackson (1928) but is persistent at
dwellings and other sites of deliberate planting. In contrast, reseed-
ing of the Macartney rose has infested =201,000 ha in Texas, and
much effort has been devoted to its control (Garoian et al., 1984).
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Attempts to incorporate Cherokee rose genes into other roses
have met with limited success (Basyc, 1986, VanFleet, 1916). One
reported hybrid, ‘Silver Moon’, is grown widely and is available

Table 1. Accession number and collection location/source of Cherokee
roses used in isozyme and RAPD analysis.

Accession no. Location/source?

1 Macon, Ga.

2 Slidell, La.

3 Bryan, Texas

4 Rocky Mount, N.C.
5 Natchez, Miss.

0 Murrell’s Inlet, S.C.
7 Savannah, Ga.

8 Macon, Ga.

9 Macon, Ga.

10 Monroe County, Ga.
11 Tuskegee, Ala.

12 Opelika, Ala.

13 Camden, S.C.

14 Berrien County, Ga.
15 Slidell, La.

16 Slidell, La.

17 Opelousas, La.

18 Macon, Ga.

19 Lake Wales, Fla.

20 Lakeland, Fla.

21 Charleston, S.C.

22 Dixiana, S.C.

23 Columbia, S.C.

24 Chatham County, Ga.
25 Sebastopol, Calif.
26 Wilmington, N.C.

27 Wilmington, N.C.

*Except for the Slidell, La. (2, 15, 16), and Wilmington, N.C. (26, 27),
accessions, multiple collections in an area were widely separated and gave
no indication of a common origin.
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from a number of nurseries in the United States and abroad (Dobson
and Schneider, 1996). It was bred by Walter Van Fleet (1916), who
said that it was the result of “Cherokee Rose pollen on the stigmas of
a cross between [Rosa] Wichuraiana and Devoniensis...” However,
‘Silver Moon’ lacks prominent features of the Cherokee rose, most
notably its spiny hypanthium and solitary flowers. ‘Anemone’ (R. X
anemonoides Rehder), another reported hybrid, has been attributed to
J.C. Schmidt (McFarland, 1930).

This paper reports 1} the results of the genetic comparisons,

using isozymes and RAPD analysis, among accessions of Chero-
kee roses collected in the southeastern United States; 2) compari-
sons among ‘Silver Moon’, ‘Anemone’, and those accessions; 3)
a rediscovered account of the true origin of *‘Anemone’; and 4) an
early widespread vegetative distribution of the Cherokee rose.

Materials and Methods

PLANT MATERIAL. Accessions of Cherokee rose were either

Table 2. Polymerase chain reaction primers used for RAPD analysis, molecular weight of polymorphic bands, and phenotypic

profiles of 27 Cherokee rose accessions,

Molecnlar RAPD phenotypic profile”

Primer wt (kb)" 1™ 2F 3* 4°
OPA-01 0.80 0 + 0 0
OPA-04 0.92 0 + 0 0
OPA-04 0.40 + 0 0 +
OPA-06 0.65 0 + * 0
OPA-07 1.55 + 0 + +
OPA-07 0.88 0 + 0 0
OPA-08 1.70 + 0 0 0
OPA-08 1.05 0 + 0 0
OPA-08 0.88* + 0 * ¥
OPA-08 0.52 0 + + +
OPA-08 0.50 + 0 0 0
OPA-14 1.22 + 0 + +
OPA-14 0.91* 0 + * *
OPA-20 1.30 0 + + 0
OPB-07 1.64 + 0 + +
OPB-07 0.89 + 0 + 0
OPB-07 0.80 0 + + 0
OPB-10 1.10 + 0 + +
OPB-10 0.80* + 0 * *
OPB-11 1.90 0 + + 0
OPB-11 0.40 0 + + +
QOPB-12 1.51 0 + + 0
OPB-12 0.60 + 0 + +
OPB-12 0.45 0 + 0 0
OPB-15 1.50 + 0 + +
OPB-15 1.45 0 + 0 0
OPB-15 0.83 0 + 0 0
OPB-15 0.61 + 0 + +
OPB-138 0.88 + 0 + +
OPC-05 1.42 + 0 + (1]
OPC-05 0.91 0 + 0 0
OPC-05 0.59 + 0 + 0
QPC-05 0.30 0 + + +
OPC-08 0.75 0 - + +
OPC-09 1.47 0 - + 0
OPC-09 1.30 + 0 + +
OPC-09 1.00 + 0 + 0
OPC-09 0.84 + 0 + +
OPC-09 0.80 0 + + 0
OPC-09 0.72 0 + + 0
kb = kilobase.

¥(+) = band present, () = band absent. Polymorphisms labeled with an asterisk (*) were confirmed only in the accessions (1, 2, 3,
5, 6,7, 8) studied in RAPD Expt. 1 and could not be resolved in the remaining ones (4, 9 through 27) under the PCR conditions

of Expt. 2.

*Profile of 20 accessions (3, 4, 5, 6,7, 9, 10, 11, 12, 13, 14, 17, 18, 19, 20, 23, 24, 25, 26, 27).

“Profile of five accessions (1, 2, §, 15, 16).
YProfile of accession 22,
"Profile of accession 21.
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collected by C.A. Walker, Jr., from Bibb, Chatham, and Monroe
Counties, Ga., or donated by persons from other geographical
locations (Table 1). The provenance of each accession was deter-
mined to the extent possible. Except for the Slidell, La., and
Wilmington, N.C., collections, either only one plant was present at
asite or the donor collected material from one conveniently located
plant. Only one plant each of ‘Silver Moon” and ‘Anemone’ was
donated by commercial nurseries.

IsozyME anaLysis. The 24 accessions, ‘Silver Moon’, and
‘Anemone’ were surveyed using malate dehydrogenase (MDH),
glucose phosphate isomerase (GPI), catalase (CAT), and phospho-
glucomutase (PGM). Isozymes were characterized on starch gels
using histidine citrate pH 5.7 (MDH, PGM), morpholine-citrate
pH 6.1 (GPI), or lithium-borate/tris-citrate pH 8.3 (CAT) and
previously described electrophoretic techniques (Mowrey et al.,
1990a), except for CAT, which was studied using procedures
described by Werner (1992). Multiple loci, as well as putative
alleles at a polymorphic locus, were numbered in accordance with
the relative anodal migration speeds of their associated isozyme
bands, with 1 denoting the fastest.

RapD ANALYSIS (EXPT. 1). DNA polymorphism analysis was
conducted in two experiments using RAPD. In the first, DNA was
extracted from young, unexpanded leaves (100 mg) of accessions
1,2,3,5,6,7,and 8 (Table 1), ‘Anemone’, and ‘Silver Moon’ using
the cetyltrimethylammonium bromide (CTAB) procedure
(Bousquet et al., 1990). High amounts of interfering polysaccha-
rides were removed by adjusting the dissolved DNA preparations
to 1.5 M NaCl, chilling at 4 °C for 1 h, centrifuging at 10,000 g, at
4 °C onamicrofuge for 30 min, and discarding the clear, gelatinous
pellet. DNA was reprecipitated with an equal volume of isopro-
panol, dried, and dissolved in TE buffer (10 mm tris-HCI, 1 mm
EDTA, pH 8.0).

These genomic DNA preparations proved suitable for RAPD
analysis and were amplified using 16 different decanucleotide
primers (Operon Technologies, Alameda, Calif.) (Table 2). Poly-
merase chain reaction (PCR) conditions consisted of 10 mm tris-
HCI (pH 9.0), 50 mm KCl, 2.5 mm MgCl,, 0.1% Triton X-100, 1
unit of Taqg DNA polymerase (all from Promega; Madison, Wis.),
0.08% nonacetylated bovine serum albumin (BSA), 100 puM each
of dATP, dTTP, dGTP, and dCTP, 0.2 um primer, and 5 ng genomic
DNA in a final volume of 15 pL. The reaction mixture was placed in
the well of a 96-well microtiter plate, overlaid with 40 UL of mineral
oil, and placed in a thermal cycler (model PTC 100; MJ Research,
Inc., Watertown, Mass.) programmed for 41 cycles of 1 minat 94 °C,
1 min at 35 °C, 2 min at 72 °C, and then held at 4 °C until recovery.
‘Redhaven’ peach was included as a control. Amplified DNA frag-
ments were resolved by electrophoresis on 1.5% agarose gels in 1x
TBE buffer (0.090 m tris-borate, 0.002 m EDTA), visualized by
ethidium bromide staining, and photographed in ultraviolet light.
Fragment size was estimated using a molecular weight marker (1 kb
DNA ladder; Bethesda Research Labs). Using the photographs,
polymorphic bands were scored as + (band present) or 0 (band
absent), and accessions were placed into pro-

Fig. 1. Phosphoglucomutase (PGM) banding pattern
revealing two Cherokee rose phenotypes. Letters denote
lanes, and numbers indicate Cherokee rose accessions
(Table 1). Left toright: A=4,B=9,C= ‘Anemone’, D
=10,E=1,F=11,G=12, H = ‘Thornless Fortuniana’,
1=13,J=25,K=14,L =15 M=R. X fortuniana, N =
16,0=2,P=17,Q=6,R ="Anemone’,$=18, T=8.
Accessions not shown (3, 5, 7, 19 through 24) matched
the pattern of lane A. Pgm 2-1 and Pgm2-2 refer to the
two putative Pgm2 alleles in the Cherokee rose
accessions. Origin at bottom of photograph.
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file groups based on the resulting patterns (Table 2).

The similarity of ‘Anemone’ and ‘Silver Moon’ to Cherokee
rose was expressed as the percentage of RAPD bands that were
shared with the accessions. Because the accessions exhibited
polymorphism, any band present in the putative hybrids was
considered shared if it was found in any accession.

RAPD ANALYSIS (EXPT. 2). In this experiment, an additional 17
accessions (4, 9-24) (Table 1) were examined using the same 16
Operon primers (Table 2) asin Expt. 1. Accessions 1,3, and 6 were
included as controls representing the two Cherokee rose profile
groups revealed in Expt. 1. Because of the difficulty experienced
in routinely extracting polysaccharide-free DNA in Expt. 1, an
alternative procedure was adapted from Guillemaut and Maréchal-
Drouard (1992). Young unexpanded leaves (100 mg) were ground
in liquid N; in a microfuge tube then mixed with 750 puL of
extraction buffer (100 mm NaOAc, pH 4.8, 50 mm EDTA, pH 8.0,
500 mm NaCl, 2% PVP40, and 1.4% SDS, with 60 mm B-
mercaptoethanol added immediately before use; adjusted to pH
5.5). Tubes were incubated at 65 °C for 15 min and centrifuged at
10,000 g,.. The supernatant was mixed with one-third its volume of
3 M KOAc, mixed by gentle inversion, and incubated on ice for 15
min. Tubes were centrifuged at 10,000 g, at4 °C for 15 min to pellet
the protein, The supernatant was removed and centrifuged again at
10,000 g, for 15 min to remove all traces of debris. The supernatant
was removed and mixed with 0.6 its volume of isopropanol,
incubated at 4 °C for 30 min, and centrifuged at 10,000 g, for 20
min to pellet the DNA, which was then washed twice with 50%
ethanol, dried, and dissolved in 100 pL. TE. Resuspended pellets
were treated with RNase A, and DNA concentrations were esti-
mated by comparison to known A DNA standards on mini-gels.
These DNA preparations showed less evidence of polysaccharide
contamination than those prepared with CTAB. PCR conditions
differed from those in Expt. 1 in that Tag DNA polymerase and
PCR reaction buffer (2.0 mm tris-HCI (pH 8.0), 0.1 mm DTT, 10
mmMEDTA, 10mmM KCl, 2.5 mm MgCl,) were obtained from United
States Biochemical (Cleveland). All other conditions were un-
changed.

MorpHoLOGY. Cherokee rose accessions were established in
plots at the Horticultural Field Laboratory in Raleigh, N.C., and
were examined for discriminating morphological characters after
two growing seasons.

LITERATURE SEARCH. Records from the 18th and 19th centuries
were searched for information on Cherokee rose and its cultiva-
tion. Depictions of ‘Silver Moon’ were retrieved from the litera-
ture and compared with the rose now grown under that name to
determine if discrepancies existed in its identification.

Results and Discussion

IsozyME ANALYSIS. Cherokee rose accessions showed no differ-
ences in banding patterns with MDH, CAT, or GPI; but, with
PGM, they resolved into two groups (Fig. 1) based on the presence
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Fig. 2. Morpholine-citrate (GPI) banding
pattern of two Cherokee rose accessions
and other rose cultivars. Because of poor
resolution at Gpil, only Gpi2 was scored.
Lefttoright: A=R. banksiae lutea, B=R.
% fortuniana, C = ‘Thornless Fortuniana’,
D = R. laevigata seedling from South
America, E=‘SilverMoon’, F=Cherokee
rose accession 3, G = Cherokee rose
accession 4, H = R. banksiae banksiae.
All other Cherokee rose accessions
matched the pattern of lanes F and G.
Although not pictured on this gel,
‘Anemone’ showed the same banding
pattern as lane C, “Thornless Fortuniana’.

- Gpit

Gpi2

or absence of an additional slow-migrating band, suggesting the
existence of more than one clone. One group consisted of the five
accessions (1, 2, 8, 15, 16) with the additional band, and the other
group contained those lacking it. PGM is a
monomer (Weeden and Gottlieb, 1980). Previ-
ous studiesin Prunus L. (Rosaceae) revealed the
presence of two PGM loci (Chaparro et al.,
1987; Mowrey et al., 1990b) with which the
banding pattern of Cherokee roses in this study
is consistent. The presence of the fast-moving
band in all 24 accessions suggests coding by a
putative locus Pgml, which is fixed for one
allele in all the accessions. The presence of two
additional bands in accessions 1, 2, 8, and 15 but
only one of these bands in the remaining acces-
sions suggests coding by a second putative lo-
cus, Pgm2, with alleles Pgm2-1 and Pgm2-2.
The two-banded phenotypes are interpreted as
heterozygotes and the one-banded phenotype as
homozygous for Pgm2-1. ‘Anemone’ appears
homozygous atboth PGM loci, because it shared
both bands with the apparently homozygous
accessions, but ‘Silver Moon’ shared none with
any accession. CAT and MDH were uninforma-
tive, being monomorphic for all the roses.

For GPI, all the roses showed two zones of
activity (Fig. 2), suggesting the presence of two
putative loci, consistent with studies in other
species (Gottlieb, 1981). Resolution at the Gpil
locus was poor, but at Gpi2 ‘Silver Moon’
showed one band and ‘ Anemone’ showed three;
none of these four matched the one band shared
by all accessions. ‘Silver Moon’ and the acces-
sions have different single bands and thus ap-
pear to be fixed for different Gpi2 alleles. Be-
cause GPI is adimer (Gottlicb, 1977), the three-
banded phenotype of ‘Anemone’ suggests that it
is heterozygous at Gpi2.

1.22kb —
0.91kb —

1.10kb —

0.80kb —

Fig. 3. RAPD banding patterns in 6 representative gels
(A-F) of 7 Cherokee rose accessions (Table 1), ‘Silver 1 25kb
Moon’, ‘Anemone’, and ‘Redhaven’ peach control.
Lane 1 = accession 1, lane 2 = accession 2, lane 3 =
accession 3, lane 4 = ‘Silver Moon’, lane 5 = accession

5, lane 6 = accession 6, lane 7 = accession 7, lane 8§ = 0.83kb
accession 8, lane 9 = ‘Anemone’, lane 10 = ‘Redhaven
peach’ control, lane 11 = 1 kb molecular weight ladder. 0.61kb

Reproducible polymorphic bands among the Cherokee
rose accessions are labeled with approximate molecular
weight in kilobases. Primers used: A = OPA-14, B =
OPB-07, C = OPB-10, D = OPB-11, E=0PB-15,F =
OPC-09.
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The provenances of accessions 1 and 8 (from Macon, Ga.) were
traced to Thomasville Nurseries, Thomasville, Ga. Paul Hjort, the
owner, does not know the source of the Cherokee rose stock that
was at the nursery when he started to work there in the late 1940s,
but he replenished it about 25 years ago from nearby Greenwood
Plantation (P. Hjort, personal communication). Accessions 2, 15,
and 16 came from Slidell, La., and have not been traced further.
However, Tammia and Tranquility Nurseries were once located
close to the collection sites (W. Carroll, personal communication).
Tammia Nursery exchanged camellia budwood with Thomasville
Nurseries (P. Hjort, personal communication), but this exchange
appears to have taken place after the Cherokee roses were present
in Slidell and does not seem to be the means by which the roses
arrived in this area.

RAPD ANALYSIS (EXPT. 1). RAPD analysis of accessions 1-3 and
5-8 with the 16 primers revealed 40 reproducible polymorphisms

1234567 89101

A B

1.64kb —

0.89kb —
0.80kb —

1234567 891011

C D

1.90kb —

0.40kb —

1234567 8910M

E F

1.47kb — %
1.30kb —
1.00kb —
B8gke —
0.72kb — Sl
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(Table 2). These accessions resolved into two RAPD phenotypic
profile groups (Fig. 3), one (P1) consisting of those four accessions
(3, 5, 6, 7) lacking the additional PGM band and the other (P2)
consisting of those showing it (1, 2, 8).

Based on the number of RAPD bands resolved in ‘Anemone’
(98) and ‘Silver Moon’ (90), their respective similarities to Chero-
kee rose were 69.4% and 22.2%, suggesting a Cherokee rose
parentage for ‘Anemone’ but arguing against one for ‘Silver
Moon’.

RAPD ANALYSIS (EXPT. 2). Analysis of accessions 1, 3, 4, 6, and
9-24 with the 16 primers revealed 37 polymorphisms. The differ-
ent PCR conditions of this experiment failed to detect three of the
polymorphisms revealed in the first. Accessions resolved into
either P1 or P2 as before, except for 21 and 22, whose RAPD
phenotypes differed from each other and from those of P1 and P2
(Table 2).

MorpHOLOGY. The two accessions of Cherokee rose traced to
Thomasville Nurseries (1, 8) and the three from Slidell (2, 15, 16)
all had markedly bristly lateral stems (Fig. 4), while those of all
others were smooth—a prominent distinction present throughout
the year. No additional differences were noted.

Among-test results were consistent; accessions lacking the
extra PGM band had smooth laterals and were in P1, except for 21
and 22, which had smooth laterals but unique RAPD phenotypes.
Similarly, those with the extra band were in P2 and had bristly
laterals. These results suggest that most of the accessions studied
comprise ramets of two major clones.

Three additional accessions were also studied: 25, outside the
geographical range of the study (California), underwent all three
analyses; 26 and 27, from Orton Plantation near Wilmington, N.C.,
were acquired after isozyme analysis had been conducted. All
three had smooth laterals and were in RAPD group P1.

‘SILVER MOON’. In contrast to certain other antique rose culti-
vars whose identities are doubtful (Walker, 1990), the rose cur-
rently grown as ‘Silver Moon’ appears to be correctly identified.
None of the rose literature examined to date has revealed any
disagreement concerning its identity. New (Scanniello and Bayard,
1994) and old illustrations (McFarland, 1922; Nash, 1917; Nicho-
las, 1930b) are consistent with the currently grown plant. For each
primer used in the RAPD analysis, ‘Silver Moon’ showed few
bands in common with
Cherokee roses
(22.29%), providing
strong evidence that it
is not a R. laevigata
hybrid. Neither the
source nor the clone of
the Cherokee rose used
by Van Fleet is known,
but it is unlikely that it
would have accounted
for the differences ex-
hibited by ‘Silver
Moon’ inthis study. His
discussion of R. lae-

Fig. 4. Differences in lateral
stem morphology repre-
sentative of Cherokee rose
accessions. (left) Smooth
(group P1 and accessions 21,
22). (right) Bristly (group
P2).
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vigata, R. bracteata, and other species of roses (Van Fleet, 1916)
suggests that he was breeding with a correctly identified plant of
the Cherokee rose. Thus, either he reported the parentage incor-
rectly or an error was made in pollen transfer. He left no records of
his work (Nicholas, 1930a), so corroboration of the parentage from
other sources seems improbable.

‘ANEMONE’. A search of French horticultural literature revealed
that ‘Anemone’ was raised by L. Wiesener, who reported having
obtained seeds from E. Bretschneider, who in turn had collected
them in the mountains north of Peking, China, where he was
serving as the Russian embassy physician. Wiesener planted them
in 1884, and the one surviving plant flowered for the first time in
1889 (Carriere and André, 1889). Although J.C. Schmidt intro-
duced this rose into commerce in 1896 (Mottet, 1901), Wiesener
is clearly its originator. RAPD analysis supports the conjecture
that this rose is a hybrid of R. laevigata, with which it shares many
bands (69.4%).

SEARCH OF THE EARLY LITERATURE. A large volume of material
relating to the Cherokee rose was discovered in 19th century
literature, some of it apparently unseen by previous writers on this
rose. Of particular relevance to the present study is an 1820 letter
to the American Farmer from C.E. Rowand, who had been using
it for hedging on his plantation near Charleston, S.C., since about
1808 and highly recommended it to his fellow planters, offering to
send “any quantity of the cuttings” free of charge, except freight
(Rowand, 1820). In 1826, a list of 50 recipients of Rowand’s
largesse of 1820-21 was published in the American Farmer,
revealing that material had been sent to Delaware, Georgia, Loui-
siana, Maryland, Massachusetts, North Carolina, Pennsylvania,
South Carolina, Virginia, and Matanzas, probably in Florida, as
well as to Edinburgh, Scotland (Skinner, 1826). General John Joor
of Wilkinson County, Miss., began experimenting with the Chero-
keerose as a hedge plant about 1822. Only 30 years later, Benjamin
Wailes (1852) estimated that>1000 miles of Cherokee rose hedges
existed in the Mississippi counties of Adams and Wilkinson alone.
Given these circumstances, it is not difficult to see how later
writers would interpret ubiquity as naturalization.

Two early records reveal the presence in the southeast of
Cherokee rose plants with smooth laterals like the predominant
group in this study. One plant, grown by William W. Anderson
(1820) of Stateburg, S.C., had an “oblong—ovate hispid germ
seated upon a short smooth peduncle,” apparently indicating a
smooth flowering stem. Another plant was sent by James Wilson
from Savannah, Ga., to the Glasgow Botanic Garden, where it
flowered in 1828 for what was said to be the first time in the British
Isles. A depiction of it shows smooth laterals (Curtis, 1828). This
trait, together with the origin of the plants, suggests that these two
plants belong to the predominant group in this study. Lindley
(1820), after having examined only two herbarium specimens of it,
described as R. hystrix a form of R. laevigata with bristly laterals.
Results of this study suggest that a high percentage of the Cherokee
rose plants now growing in the southeast are ramets of the same
clone and may have been propagated from the cuttings distributed
by Rowand from Charleston in 1820-21.

Literature Cited

Anderson, W.W. 1820. Hedges. Amer. Farmer 2:118.

Bailey, L.H. 1925. Manual of cultivated plants. Macmillan, New York.

Basye, R.E. 1986. A tale of three white roses. Amer. Rose Annu. 71:40—
44.

Bousquet, J., L. Simon, and M. LaLonde. 1990. DNA amplification from
vegetative and sexual tissues of trees using polymerase chain reaction.
Can. J. For. Res. 20:254-257.

663

$S900E 93l} BIA GO-20-G20Z 1e /wod Aioyoeignd-poid-swud-yiewlarem-jpd-awnidy/:sdiy wouy papeojumoq



Carriere, E.-A. and E. André. 1889. Rosa sinica. Revue Horticole 62:266.

Chaparro, J.X., R.E. Durham, G.A. Moore, and W.B. Sherman. 1987, Use
of isozyme techniques to identify peach x ‘Nonpareil” almond hybrids.
HortScience 22:300-302.

Curtis, S. 1828. Rosa sinica: Three-leaved Chinese rose. Curtis's Bot.
Mag. 55:2847.

Dobson, B.R. and P. Schneider. 1996. Combined rosc list. Peter Schneider,
Mantua, Ohio.

Garoian, L., J.R. Conner, and C.J. Scifres. 1984. Economic evaluation of
fire-based improvement systems for Macartney rose. J. Range Mgt.
IUDTT-115.

General Assembly of the State of Georgia. 1916. Floral emblem of the
state, p. 1046-1047. In: Acts and resolutions of the General Assembly
of the state of Georgia. State of Georgia, Atlanta.

Gottlieb, L.D. 1977. Evidence for duplication and divergence of the
structural gene for phosphoglucoisomerase in diploid species of Clar-
kia. Genetics 86:289-307.

Gottlieb, L.ID. 1981. Electrophoretic cvidence and plant populations.
Prog. Phytochem. 7:1-47.

Guillemaut, P. and L. Maréchal-Drouard. 1992, Isolation of plant DNA:
A fast, inexpensive, and reliable method. Plant Mol. Biol. Rpt. 10:60-
65.

Jackson, B.D. 1928. A glossary of botanic terms with their derivation and
accent. 4th ed. Duckworth, London.

Lindley, J. 1820. Rosarum monographia: Or, a botanical history of roses.
Repnint by Earl M. Coleman, Stanfordville, N.Y., 1979.

McFarland, J.H. 1930. Modern roses. Macmillan, New York.

McFarland, J.H. {ed.). 1922. Amer. Rose Annu. 7:plate III, facing p. 13.

Mottet, S. 1901. Roses simples & grandes fleurs. Revue Horticole 73:548—
549,

Mowrey, B.D., D.J. Wemer, and D.F. Byrne. 1990a. Inheritance of

664

isocitrate dehydrogenase, malate dehydrogenase, and shikimate dehy-
drogenase in peach and peach X almond hybrids. J. Amer. Soc. Hort. Sci.
115:312-319.

Mowrey, B.D., D.J. Werner, and D.F. Byrne. 1990b. Isozyme survey of
various species of Prunus in the subgenus Amygdalus. Scientia Hort.
44:251-260.

Nash, G.V. 1917. Rosa “Silver Moon.” Addisonia 2:61-62 and plate 71.

Nicholas, J.H. 1930a. The Maréchal Niel rose. House & Garden 58(3):149.

Nicholas, J.H. 1930b. The rose manual. Doubleday, Doran, Garden City,
New York.

Radford, A E., H.E. Ahles, and C.R. Bell. 1968. Manual of the vascular
flora of the Carolinas. Univ. of North Carolina Press, Chapel Hill.

Rowand, C.E. 1820. A new and beautiful species of hedge for the
American farmer. Amer. Farmer 2:76.

Scanniello, S. and T. Bayard. 1994. Climbing roses. Prentice Hall, New
York.

Skinner, J.S. 1826. Cherokee rose. Publick [sic] Spirit. Amer. Farmer.
8:36.

Torrey, J. and A. Gray. 1838-1840. A flora of North America. Wiley &
Putnam, New York.

Van Fleet, W. 1916. Possibilities in the production of American garden
roses. Amer. Rose Annu. 1:27-36.

Wailes, B.L.C. 1852. Letter to Prof, Millington. In: Comrespondence and
reports relating to the geological survey of Mississippi, B.L.C. Wailes
Papers, Special Collections Library, Duke Univ., Durham, N.C.

Walker, Ir., C.A. 1990. Which *Seven Sisters’ is the true one? The Rose
Let. 15(2).6-8.

Weeden, N.F. and L.D. Gottlieb. 1980. The genetics of chloroplast
enzymes. J. Hered. 71:392-396.

Werner, D.J. 1992, Catalase polymorphism and inheritance in peach,
HortScience 27:41-43.

J. AmER. Soc. Hort. Sci. 122(5):659-664, 1997,

$S900E 981) BIA G0-/0-GZ0Z 1e /woo Alojoeignd-pold-swiid-yewssiem-1pd-awiid//:sdiy woil papeojumoc]



	HOME
	HortJournal Volumes
	Table of Contents

