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Study on the Rhizomes of Polygonatum cirrhifolium and
P. verticillatum (Liliaceae) from Far West Nepal
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Abhstract

The rhizomes of Polygonatum cirrhifolinm and P, verticillatum of Liliaceae have been used as a
remedy so called "Ra-mNye” in Tibet. These plants are hard to distinguish from each other due to
their similar gross morphology and anatomy. In this study, the morphology of the rhizomes collected
in Far West Nepal was examined externally and internally to find a new character for distinguishing
them. As a result, the rhizome of Polygonatum civvhifolium is differ from P wverticillatum by its
papillose surface. Additionally, the unknown botanical origin of the Tibetan crude drug "Ra-mNye”

obtained in Kathmandu is clarified to be Polygonatum verticillatum,
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Tibetan crude drug.

The rhizomes of Polygonatum cirrhifolium
(WALL.)) ROYLE and P. werticillatum (1..) ALL,
(Liliaceae) are used as a remedy in Tibetan tradi-
tional medical system (Tibetan medicine) under
the name of “Ra-mNye”, “Ra-Mo-Shag” or “Lug-
Mo-Shag”.

Among Polygonatum plants in Himalaya, P.
cirrhifolium and P. verlicillaium are quite similar
to each other in gross morphology, on the basis of
having verticillate leaves and almost same size in
height. The rhizomes of these two species also
similar to each other, and the former species can
be distinguished from the latter only by its curly
leaf tips. A morphological and anatomical study
on rhizomes of these two species by NAMBA et al.
(1991) concluded that the two have close resem-
blance and hard to separate them. Although their
anatomical comparison was in detail, the
examined rhizomes of Polygonatum civvhifolinm
were smaller in size than those of P. verticillatum,
Therefore, it is necessary to examine fully matur-
ed rhizomes of two species to make an adequate
comparison. In addition, since the Himalayan

species have no distinguished feature for tax-
onomical use, the most closely related Chinese
species Polyvgonatum striradosum is used to help
make a distinguition. From these, it may be able
to find anatomical and/or morphological
differences.

In 1991, we collected many plants with well
grown rhizomes of Polygonatum in the Far West
Nepal. Those plants were identified to Foly-
gonatum civrhifolium and P. verticillatum based
on HARA'’s key to the Nepalese Polugonatum
(HARA et al., 1978). Though the rhizomes of
those two species are quite similar in shape and
size, they could be easily distinguished by surface
structure ; of Polygonatum cirrhifolium was papil-
lose, while that of P werficillatum was almost
smooth (Fig.1). The Chinese species. Foly-
gonatum strumuddosum D NMLLIU et W.Z,ZENG, has
been described to have the following characters, 1.
e., the rhizome with rough papillose surface and
the leaves with papillae on the upper surface and
margin (LIU and ZENG, 1986). Our observation of
the herbarium specimens identified as Foly-
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F1G.1. The surface of the rhizome of Polygonatum.
A, Polvgonatum civvhifolium. B, P. verticillatum.

gonatum strumuloswm by L1U D.M. and deposited
in TMPW (D.M.LIU ef @l. 2306 : C.X.GUAN et al.
1458) revealed that the plants have dense papillae
leaves, and also on the stems and flower stalks,
though LIU and ZENG have not reported on this
character. As leaves of Polvgonatum cirvhifolim
and P. verticillation used in this study have no
papilla on the surface of leaves, stems nor stalks
except on the leaf margin, the occurrence of
papilla on plant body will be regarded as a useful
taxonomical character and should be used for its
classification.

Additionally, the rhizomes in our study show
some anatomical differences from Chinese one
reported by LIU ef al. (1993). Therefore, re-
evaluated descriptions on the rhizomes of two
Himalayan species are given here. Furthermore,
the botanical origin of “Ra-mNye” is also discus-
sed.

Experimental
1. Polygonatum cirrhifolium (WALL.) ROYLE
Material—(Far West Nepal) Karnali Zone,
Kalikot Dist., between Chaukebada and Haudi, 2,
100m alt., M. SUZUKI et al. 9191149 [KANP].
Botanical characters of the specimen—Stems

270 cm in height. Leaves 6~8 verticillate, filiform
to subulate with curly tips, 4~7 mm wide and 7
~14 cm long. With magnifier, papillae recognized
on the margin and near margin of upper surface
of the leaf, and no papilla on the stem and flower
stalk.

Outer morphology of the rhizome (Fig. 1-A)
—Rhizome is moniliform in shape as like as the
rhizomes of some kind of orchid such as Bletilla
striata REICHENB, fil,, 10~20 mm wide in dry. Its
surface is rough and papillose-like as the shark
skin in dried condition with axially long ridges,
and is brown or yellowish brown in color.

Anatomical character of the rhizome (Fig.2)
—Cross section elliptical, 15x22 mm in diam.
Peripheral part remarkably wavy, and the
papillose-like projection triangular or semicircu-
lar, filled with normal thin-walled parenchyma
cells or sometimes with corky cells. Cuticle 8~10
um thick. Epidermal cell 25~40 X 40~70 g m
(radial X tangential diam.). Parenchyma cell in
the central cylinder 150~220 gm in diam. Muci-
lage cell of lignin free wall, including a crystal
bundle of 70~120 wxm long, appears mainly in the
cortical part and inconspicuously in the central
cylinder, 120~170 and 200~310 gxm in diam.,
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FIG. 2. The transverse section of the rhizome of Folwgonatum cirvhifolivm.
A, B, illustration. C, detailed drawings; 1, near epidermis; 2, a part of central cylinder,
Abbreviations—ch, crystal bundle; cre, erystal cell ; cu, cuticle; ep, epidermis; k, projection filled
with corky cells; muc, mucilage cell ; ph, phloem ; v, vessel ; vb, vascular bundle: xy, xylem.

respectively. Vascular bundle mainly of ectox-
ylar concentric type, and sometimes that of collat-

eral type recognized, 200~380 xm in diam.
Vessels 40~70 pm in diam. Columnar crystal
such as observed in the materials from West
Nepal (Namba ef af., 1991) absent.

2. Polygonatum verticillatum (L.) ALL.

Material—(Far West Nepal) Karnali Zone,
Kalikot Dist., between Chaukebada and Haudi, in
Ainus-Rhododendron forest, 2,120 m alt,, M.
SUZUKI ef al. 9191150(KANP) ; Bheri Zone,
Dailekh Dist., between Ranimatta and Rato
Hhola Ghodabas, 2,100 m alt, M. SUZUKI et al
9191051(KANP) ; Bheri Zone, Dailekh Dist., near
Beuli, 2,400 m alt, M. SUZUKI ef al 9191101
(KANP].

Botanical characters of the specimen—Stems
100~200 cm in height., Leaves usually 4 verticil-
late, linear to narrow lanceolate, 8~15 mm wide
and 10~15 cm long, papillae recognized on the

margin and on the vein of lower epidermis.
Papillae rarely on the fruit stalk, not on the stem.
Outer morphology of the rhizome (Fig. 1-B)
—Rhizome of this species is quite similar in shape
to that of Polygonatum civrhifolium, except that
the surface is smooth and has partly small wrin-
kles. Color of the surface is vellowish brown.
Anatomical character of the rhizome—Cross
section elliptical, 19 X 25 mm in diam. Peripheral
part almost flat. Cuticle 4~5 gm thick. Epider-
mal cell 26~40 X 40~70 pm in diam. Paren-
chyma cell of inner part 200~250 xm in diam.
Mucilage cell of 200~400 gm diam. distributes
obviously in both the cortical part and central
cylinder, including a crystal bundle of 100~~200
#m long, and is apparently bigger than the neigh-
boring parenchyma cells in size. No other type of
crystal appears. Vascular bundle 200~500, and
the vessels 40~60 gm in diam.
3. Ra-mNye (Ra-Mo-Shag)
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Material—obtained from a Tibetan doctor in
Kathmandu, Nepal, Nov, 1992, No. 2054(KANF).

Morphology and botanical origin—The sample,
nearly 100 pieces of hard dried rhizomes, cut in
pieces of 5~10 mm or more thick, 10~20 mm
wide and 25~50 mm long, the outer surface vel-
lowish brown and cut surface grayish brown in
color,

Surface structures and anatomical characters
are well agreeable to those of Polygonatum ver-
ticillatum.

Discussion
1. It is clear that rhizomes of Polvgonatum cirr-
hifolivm and P. verticillatum from the Far West
Nepal can be easily distinguished morphological-
lv from each other by the surface characteristics
of rhizomes ; that the former is papillose, while
that of the latter is almost smooth, though they
are quite similar in shape and size. This obvious
feature would be very useful to identify and sepa-
tate them from Tibetan crude drug “Ra-mNye”,
which is derived from the rhizomes of Poly-
gonatum plants.
2. The botanical origin of “Ra-mNye (or Ra-Mo-
Shag)" used by Tibetan doctors in Kathmanduy,
obtained in 1992, was identified as Polygonatum
verlicillatum based on its smooth surface.
3. The rhizomes of Polygonatum cirvhifolium and
P. perticillatum are anatomically similar to each
other. The differences of the type of crystals of
calcium oxalate was reported as one of diagnostic
characters to discriminate between them in a
previous paper (NAMBA et al., 1991). However,
this character was not appropriate for the mate-
rials examined in this study, and only the different
size of needle crystals among the two species was
seen.
4, The rhizomes with rough surface and the leaf
with papillose upper surface were reported as the
diagnostics to Polvgonatum strumulosum diffe-
rentiated from P. cirrhifolium (LIU and ZENG,
1986). On the basis of these characters, one may
consider Polygonatum cirrhifolium in this study,
as P strumuloswm. But, the former plants are
apparently different from the latter on account of
having the leaves with smooth upper surfaces,
smooth stems and smooth flower stalks. Further-
more, the rhizomes of the two species are also

different in some anatomical features (LIU ef al,
1993). As wide polyploid varieties with mor-
phological variations has been reported in
Polygonatum verticilletum (Delectis Florae
Reipublicae Popularis Sinicae, 1978), such ana-
tomical and morphological varieties of rhizomes
and papilla occurrence may be also expected in
Himalayan Polygonatum. Further taxonomical
study would be necessary on Polygonatum cirr-
hifolium including polyploid ones.

5. Studying the figure of Ra-Mo-Shag written in
an old Tibetan herbological book ('Jam-dpal
Rdo-rje, published early in the 19th century), the
botanical origin would be supposed to be
Polygonatum verticillatum because of its non-
curling verticillate leaves. However aerial parts
and rhizomes of Polygonatum cirrhifolium and P.
verticillatum reported in this study are quite simi-
lar morphologically and in their habitats with
almost same distribution ranges. Therefore, the
both species will be considered to be the botani-
cal origin of Ra-mNye. As reported previously
(NAMBA ef af, 1991), the rhizomes of Poly-
gonalum cirvhifolium are actually used as Ra-
mNye in local areas. In the Far West and West
Nepal, Polygonatum cirrhifolizom is rather poor in
quantity as a medical resources than P. verlicil-
latwm, and this will be the reason why the rhizome
of P. cirvhifolion is rarely circulated in town
area.
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