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ABSTRACT

Microula sensu lato (Boraginaceae—Eritrichieae) is a genus with about twelve species
mainly occurring at high altitudes in the Himalayas, Tibet and Western China. Four species
ate described here from India and Sikkim including M. duthei which is a new species from

Sikkim added by the senior author.

INTRODUCTION
In Genera Plantarum Bentham (1876)
erected the genus Microula. He described
the plants: Herba nana subacaulis and nut-
lets as dorsally compressed with pits, attach-
ed by a small scar above the middle. As re-
gards the species under the genus Bentham

pustulosum and E. younghusbandii. But
nutlets of both the species are characterised
by the presence of epidorsal annulate crests
and supra-median attachment scar, charac-
teristic of Microula. M. younghusbandii
Duthei (1912) is restricted to Eastern Tibet
and is not reported from the area under
study.

mentioned : Species 1, Tibetica, at the end
of the generic description. By this he did
not actually name any species but simply

Recently, Kazmi (1970) in his studies on
Microula referred to the works of Johnston

the place of its occurrence, as is evident in
his citations under other genera. Maximo-

wicz (1880) first described M. tibetica, so the

authorship should be attributed to him. C.

B. Clarke (1883) in The Flora of British
India described only one species M. bentha-
mi from Western Tibet, which has been
treated here as synonymous with M. tibetica.
Clarke described this species as almost stem-
less but he cited one example of the species
with a distinct stem of three inches (7.5 cm).
This feature is also examined by the present
authors in plants from Western Tibet col-
lected by Dr. Stoliczka. Considering this
and the character of the nutlets as most
characteristic of this genus, both subacaules-
cent and caulescent species like M. tricho-
carpa, M. pustulosa and M.
ally described under other genera are treat-
ed under Microula. Brand (1931) treated
Microula as monotypic including M. nibetica
only and formed the section Microulastrum

under the genus Eritrichium to include E.
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(1924) and Brand (1931) without any critical
comment regarding its composition. He enu-
merated one species—M. tibetica from the
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area under his
this species should be Maximowicz and not
Bentham, as stated earlier.

Maximowicz (1881) erected the genus
Tretocarya which has been subsequently
considered synonymous with Microula by
Hemsley (1898), Johnston (1924, 1928), Brand
(1931) and Kazmi (1970).
considered as a monotypic genus until Oliver
(18g3) transferred Anchusa sikkimensis of
Clarke (1883) under Tretocarya and remark-
ed that Microula was the genus most nearly
allied to Tretocarya. Hemsley (l.c.) confirm-
ed from further material, as Oliver suspect-
ed, “that the original Microula and the ori-
ginal Tretocarya,are the same plant.” There-
fore, T sikkimensis Oliver becomes M. sik-
kimensis (Clarke) Hemsl., which has been
treated here under M. trichocarpa (Maxim.)

Johnst,
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Microura Benth.
Microuia Benth. in Benth. et Hook. f. Gen.
Pl 2: 853. 1876 ; Gurke in Engler et Prantl.
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ruanzing. +v. 34 i0g7 ; Lrand in
Engl. Pflanzenr. Heft. 97: 24. 1931 ; Kaz-
mi in, Journ. Arnold Arbor. 51:" 400. 1970.
(Type species: M. tibetica Maxim.) Eritri-
chium Sect. Microulastrum Brand in Engl.
Pflanzenr. Heft. g7: 187. 1931. Tretocarya
Maxim. in Bull. Acad. Petersb. 27: s5o05.
1881 ; Gurke in Engl. et Prantl. Pflanzenf.
IV. za: 111. 1897.

Herbs, perennial, sub-acaulescent or caul-

niihescent
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entire, exstipu'ate, scabrous, often rosulate,
reticulate unicostate, midvein prominent,
radical leaves long-petioled, alternate. Flowers
small in dense, multifid cincinii, subsessile
among the leaves, bracteate. Sepals deeply
s-partite, lanceolate, acute. Petals s-lobed,
tubular, tube short, lobes ovate-obtuse,
spreading, imbricate in bud, throat of corol-
la with § obtuse scales. Stamens g, includ-
ed, filaments short, adnate to the middle of
the corolla tube. Ovary deeply 4-lobed, su-
perior, style gynobasic, gynobase pyramidal,
stigma small, capitate. Fruit of 4 hard nut-
lets, nutlets not obviously and regularly tet-
rahedral, much surpassing the stout pyrami-
dal gynobase, attached obliquely supra-
medianly by a deltoid or ovate areola, sur-
passing the style, some nutlets of each fruit
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ly tuberculate or muriculate but unarmed.

KEY TO THE SPECIES

Al Sepals 3-4 mm and petals 56 mm
long
B' Leaves oblong-spathulate stems
unbranch
B? Leaves ovate-lanceolate. Stems
with many short lateral branches
A? Sepals 1-1.5 mm and petals 2-3 mm
long
G! Leaves elliptic-lanceolate, acute,

distant and alternate on dxffuse
stem

C? Leaves oblong-spathulate, obmse,
crowded and rosulate on con-
densed stem.

1. M. duthei
2. M. trichocarpa

3. M. pustulosa

4. M. tibetica
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1. Microula duthei S. P. Ban. in Ind. For

92(10): 644, t. 1.£. A-F. 1966.

Hispid herbs; branches 3-4, arising from
suffrutescent base, 15-32 cm long, hispid;
hairs 1-1.5§ mm long, denser towards the tips ;
internodes 2-6 cm long near the middle of
the branches. Radical leaves -9 x1.5-3 cm,
ciliate, acute, rosulaté, lanceolate to oblong-
spathulate, hispid-hairy (glistening white),
nerves prominent below only; petioles §-6

; 5
base ; cauline leaves 3.5-9%8-12 mm, oblong
to oblong-spathulate, sessile or lamina pro-
minently attenuate upto the base of short
petiole. Flowers in dense, terminal, helicoid,
bracteate cymes; bracts: lower ones leafy,
upper ones minute, scaly, densely hispid.
Sepals s-lobed, 4 mm, deeply cleft upto the
base, ovate-obtuse, ciliate, hispid, imbricate.
Petals campanulate, 6 mm long, tube short,
2 x 2 mm, §-lobed, imbricate, lobes upto 4 mm
long, orbicular, nerved, throat of corolla
closed with 5 obtuse scales. Stamens s, in-
serted below the throat of the corolla, fila-
ments short, anthers subsessile, bilobed,
mm long, ovate-oblong, obtuse. Ovary su-
perior, deeply 4-lobed style gynobasic, 1 mm
long, stigma capitate Nutlets 4, 2 mm with
CPIUU[bdl ut":pfeSSiOu, glaurd[e \m‘u‘ﬂaturCU) s

attachment scar supra-median.
Fl. & Fr.: July-Aug.

Specimens examined: Sikkim: On Teesta

Va]]ev ahove Ta_ngn 4114 m, 6th Tu]v 1903,
F. E. Younghusband 1538 A, Acc No.

308324, HOLOTYPE, (CAL), F. E. Young-
husband 1538 B-D, Acc. No. 308325, 308326,
308327, Paratypes (CAL).

2. M. trichocarpa (Maxim.) Johnst. in
Contr. Gray Herb. Harv. n.s. 81: 83. 1928.
Omphalodes trichocarpa Maxim, in Bull.
Acad. St. Petersb. 26: 500. 1880 ; Diels in
Engl. Bot. Jahrb. 36: g3. 1go5; Brand. in
Engl. Pflanzenr. Heft. 78: 105. 1921. (Type
from Kansu, China, Przewalski.). Microula
sikkimensis (Clarke) Hemsl. in Hook.

Icon. 8 (ser. 4): sub. t. 2562. 1898 ; John-
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ston in Contr. Gray Herb. Harv. n.s. 73:
62. 1924. Anchusa sikkimensis Clarke in
Hook. f. FL Brit, Ind. 4: 168. 1883. (Type
from Alpine Sikkim, 3350-3660m, J. D.
Hooker, Isotype in Herb. CAL.) Tretocarya
stkkimensis Oliver in Hook. Icon. 3 (Ser
4), t. 2255. 1893.

Herbs annual, slender, erect, hispid-hir-
sute, laxly branched, 102 5 cm high. Leaves,
acute at apex, coriaceous, hirsute, midvein
prominent ; radical leaves upto 3x1.8 cm,
obtuse at apex, lanceolate, gradually conflu-
ent with the petiole, sometimes sessile ; peti—
oles upto 2. 5 cm h'mo' hirsute.
few—ﬂowered cincinnus arising from the axils
of the leaf like bracts. Sepals deeply s-par-
tite, upto 3 mm long, spreading, lobes 3, 4-
§ mm in diam., lanceolate, acute, uninerved,
throat of corolla almost closed by obtuse
glabrous scales. Ovary 4-lobed, style slender,
shorter ‘than calyx. Fruits of 2-3 nutlets,
2-3 mm long, revolute margins of the nut-
lets nearly entire; crests epidorsal, annulate,
attachment scar triangular, nearly or slight-
ly above the middle of the nutlet.

Fl. & Fr.: Sept.-Oct.

Specimens examined: Sikkim: Alpine
Sikkim, 3350-3660 m, J. D. Hooker, Aec:: No.
30831 (CAL); Lachen, 2440 m, Ribu 3017
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4267-5000 m, B. J. Gould 16 (CAL); Sam-
dong, Prain, Acc. No. 308318 (CAL); Bok-
tupasture, Prain’s collector 72 (CAL); Chow-
pub-La, King’s collector, Acc. No. 308316
(CAL); Sumthang, King’s collector, Acc. No.

308315 (CAL); Tongu, 410 m, szth & Cave
oonﬁ (CAL), ibid

\~42i4), 202G

Flowers in

collec fn»r’
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s 4440 m,

S
2379 (CAL) Lhasal, 4267 m, fis. blue, Ki ng’s
collectof Acc. Nos. 308172, 308173, 308174
(CAL); Tongshung, Dunghoo 4639 (CAL).

Distribution: Eastern and Central Asia;
Sikkim and adjacent Tibet, China.

3. M. pustolosa (Clarke) Duthie in Kew
Bull. 1g12: 39. 1912; Johnst. in Contr.
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Gray Herb, Harv. n.s, 73: 62, 1924. Eni-
trichium pustulosum Clarke in Hook. f.
Fl. Brit. Ind. 4: 164. 1883 ; Smith in Rec.
bot. Surv. India 4: 225 1911; Brand in
Engl. Pflanzenr. Heft. 99: 187. 1931
(Type from Alpine Sikkim, Eritrichium
sp- n. 14, Herb. Ind. Or. Hook. f &
Thoms., Isotype in Herb. CAL)) Microula
ovalifolia (Bur. et, Franch.) Johnston l.c.
Schistocaryum ovalifolium Bur. et Franch.
in Journ. Bot. 5: 105. 1891.

Herbs, weak, diffuse, strigose, perennizil
Stems numerous, cyhndrlcal herbaceous, ad-
Leaves 1-4 X

pressed-strigose, 5-30 cm long.
5-12 cm, elhptlc-lanceolate_ umnervate_ atten-
uate. Flowers in terminal or lateral bracte-
ate racemes, Sepals globed 12 mm long,
linear-obtuse, densely strigose. Petals 3 mm
long, subrotate, tube short, lobes 5, 1 mm
long, ovate-obtuse, pale-blue. Stamens 3, in-
cluded, anthers bilebed, ovate-obtuse, almost
sessile.  Ovary g4-loculed, style gynobasic,
stigma small, capitate. Nutlets 4, 2 mm
long, rhomboid-ovate, tuberculate; tuber-
cles appearing as tufts of minute hairs, ‘dor-
sally compressed, attached by a small scar
above their middle, with a prominent sub-
apical cuplike depression with slightly ele-

+ vated margin.

Fl. & Fr.: June-August.

Specimens examined: Sikkim: Alipine
Sikkimé, Eritrichium sp. n. 14, Herb. Ind. Or.
Hook, f. & Thoms., Isotype (CAL)% near
Jongri, King’s collector, Acc. No. 307546
(CAL); Swamp of Sherabthang, 3962 m,
Smith & Cave (CAL); Neygo la, W. Gongri,
King’s collector Acc. No. 307547 (CAL);
below Jongri, King’s collector, Acc. No.
307541 (CAL); Zemu Valley, 4110 m, Smith
& Cave 1237 (CAL) Llonakh, 4420 m,
Smith & Cave 2052 (CAL); Nakula, top of
Pass, 5420 m, Smith & Cave 1955 (CAL);
Choksaoomg, King’s Collector, Acc. No.
308567 {CAL); Geagong, 4800 m, Smith &
Cave 2440 (CAL); N. W. Himalayas: Ku-
maon, Duthie 3206 (DD).
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Distribution: Western Himalayas (N. Tretocarya pratensis Maxim. in Bull
Kumaon), Eastern Tibet (Chumbi) and  Acad. St. Petersb. 27:.505. 1881 :¢t -Mel.
Sikkim. Biol. rr: 272. 1881, (Type from Kansu,
Notes: Duthie in Kew Bull. (1912) men-  China, Przewalsﬁ{)

tioned that this plant, which was originaily
discovered by J. D. Hooker in Sikkim at ele-
vations between 4000 m and 4500 m, is the
Eritrichium No. 14 of J. D. Hooker, and the
type of E. pustulosum Clarke. Duthie con-
siders the nutlets very similar to those of
M. sikkimensis, having the same character-
istic tubercles tipped with minute hairs.
From the remarks left by W. W. Smith on

the species covers of his materials from Sik-
kim in Herb. CAL.. it is evident that on the

Suairi AX: 4 AN AL aadc A VARATAAL saiiy Var il

characters of the nutlets he is inclined to re-
fer his species under the genus Microula.
Brand (1931) has described it under Eritrichi-
um but nutlet attachment is below the mid-
dle, almost basal in Eritrichium and above
the middle in Microula. As the nutlets of

#his anmantiae shan mare racamibhlasman +a AMaren
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ula, vl;z are in favour of referring this spe-
eies under it. The nutlets of M. pustulosa
are similar to M. younghusbandii Duthie,
differing from it in that, the nutlets are tub-
erculate in M. pustulosa but glabrate in M.
younghusbandii. The most characteristic
feature of the nutlets is the presence of a
Promment subaplcal cuplike depression with
raised margins (epxdorsal annulate crest).
4. M. tibetica Maxim. in Bull. Acad. St.
Petersb. 26: s501. 1880 et Mel. Biol. 10
682. 1880 ; Hemsley in Hook. Icon. 26: t
2562. 1898 et in Journ. Linn. Soc. (Bot.)
35: 192. 1902 ; Johnston in Contrib. Gray
Herb. Harv. n.s. 73: 62. 1924 ; Brand in
Engl. Pflanzenr. Heft. 97: 25. 1931 ; Kaz-
mi in Journ. Arnold Arbor 51: 400. 1970.
M. benthami Clarke in Hook. f. Fl. Brit.
India 4: 167. 1883 ; Oliver in Hook. Icon.
23: t. 2257. 1893; W. W. Smith in Rec.
bot. Surv. India 4: 226. 1911. [Type: from
Parang Pass, W. Tibet, Thomson (K), Iso-
in Herb. CAL.]. M. tangutica Maxim.
in Bull. Acad. St. Petersb, 26: 500. 1880.

Herbs, perennial, altnbét stemless, scabrous
pubescent with vertical tap root, crowned
by tuft of rosulate leaves. Leaves 30-70x 8-

Lnnnfo, ]nn L 7Y 1\‘ 1-1\

20 mm, oooval \.-Ou:uué o uu.luus-ct:m.uula;w
densely adpressed-strigose on both surfaces
with a few stouter adpressed hairs, attenuate,
midrib 1mpressed Flowers in dense, many-
fid, cincinni, subsessile among the leaves,
bracteate. Sepals campanulate, lobes 3, 1-1.5
mm long, lanceolate-acute, ciliate. Petals
2-3 mm long, tubular, lobes 5, ovate-obtuse,
spreading, imbricate in bud. Stamens s, in-
cluded, anthers ovate oblong obtuse, fila-
ments short, adnate to middle of the corolla
tube. Ovary deeply 4-lobed, style short, gy-
nobasic, stigma small, capitate. Fruit of 4
nutlets, nutlets 1-1.5 mm long, ovoid-oblong,
dorsally compressed, attached by a small scar
above their middle, rugose, with minute
tufts of sparsely distributed hairs.

Fl. & Fr.: Aug.-Sept.

Specimens examined: Sikkim, Top of
Nakula, 5335 m, Smith & Cave 1949 (CAL.);
Giagong, 4877 m, Smith & Cave 2395 (CAL)) ;

Drustribution: Pakistan,” India (Jammu-
Kashmir and Sikkim), Tibet,

ACKNOWLEDGEMENTS

We are grateful to Dr. S. K. Mukerjee,
former Keeper, Central National Her-
barium, Howrah for his scrutiny‘ of
the manuscript and valuable suggestions.
We are also thankful to Dr. K. Subramany-
am, former Director, Botanical Survey of
India and Dr. S. K. Jain, Dy. Director,
Eastern Circle, Shillong for their encourage-
ments.

REFERENCES

BANERJEE, S. P. A new species of Microula Benth, Indian
For 92(10) 644-645, 1966.

NTHAM, G. AND J. D. Hooker. Genera plantarum
2 853, 1876.



1973

BraAnD, A. Engler’s Das Pflanzenreich IV, 252. Boraginaceae
—Boraginoideaz—Cynoglosseae. Leipzig. Heft 78: 105-106.
1921,

——Engler’s Das Pflanzenreich IV, 252, Boraginaceae—
Bogaginoideae-Cryptanthzae. Ibid. 97 :24-25, 187-188.
1931,

Crarke, G, B. Boragineae in J. D. Hooker’s T%e Fiora
of British India 4 :167-168,1883.

DurtHiE, J. F. Decades Kewensis. Kew Bull. 1912 : 39, 1912,

HemsLey, W. B. Hooker’s Icones Plantarum or figures,
with descriptive characters and remarks, of new and
rare plants 26 (Ser. 4) : t. 2562. 1898.

Jounston, 1. M. Studies in the Boraginaceae III. 1.
The Old World Genera of the Boraginoideae.

BANERJEE AND BANERJEE: A TAXONOMIC REVISION OF INDIAN MICRO!/L4 BENTH. 15

2, Notes on miscellaneous Boraginaceae. Contr. Gray
Herb. Harv. 73 . 61-62. 1924.

——Studies in the Boraginaceae VII. 2. Notes on various
Boraginoideae. Ibid. n.s. 81 : 83. 1928.

Kazmi, S. M. A, A revision of the Boraginaceae of
West Pakistan and Kashmir. J. Amold Arbor. 51 : 139,

400-461. 1970.
Maxmowicz, C. J. Diagnoses Plantarum novarum

asiaticarum II1. Mel. Biol. 10 : 681-682. 1880.
——Diagnoses Plantarum novarum asiaticarum III & IV.

Bull. Acad. Petersb. 26 : 501. 1880 ; 27 : 505. 1881.

Ouver, D. Hooker’s Icones Plantarum or Figures, with
descriptive characters and remarks of new and
rare plants 23(Ser. 4) : t. 2255, 1893,



