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} SIRISAH
Source plant in Travancore—Cochin.*

Albizzia marginata Merr.
Mimosoideae.

| Sanskrit Text.

E - Descriptive Synonyms.

§, “ Zrar wfizel W) wEke wdiad: |

K iﬁﬂ“q TERIET: GHEE: 1|7

& GREIEEEIE)

“S'iriso Bhandilo Bhandr Bha,nd"ra,s'ca. Kapitanah
Sukapuspah S’ukatarurmrduPUSpah Sukapriyah
Bhzva Prakasa.

fiffz Rl gegg: qadwer A |

s
S 2 o -

g GITIA TR FG: 2Awau |l

'g ' (aifiramaz)

2 Nirdigyate Slirisah Sukavrksah Sramsaniphalo Bhandil

R Midupuspasca Sukahvah Kapitanah Syamavarnagcal]

= (Abhidhanamafjari).
= A —

= frdi: aftasaar afiedr sgras: |

i FYRIST Afeqera Fmesar ggus: ||

7 IEAF: JFaeTAT SIATICUE: |

E A FRFA WHS: AlgAw: ||

E RIS ITI: AR |

a (efHETs:)

*  Albizzia marginata Merr is used as the source of Sirisah in most parts of
Travancore- Cochin probably because it is the most common Albizzia found in
this region. Most books on Indian Materia Medica equate Albizzia lebbeck Benth
as the botanical source. A odoratissima Benth A. amara Boir, and A. procera
are also similarly considered or used as substitutes under various denominations as

~ s
Kisna Siris, Lal Stris, Pita Siris ete. A,




Sirisah Sttapuspasca Bhandiko Mrdupuspakah |

S'ukostho Barhipuspagca Visahanta Supuspakah ||

Uddanakah Sukatarurjieyo Lomagapuspakah |

Kapitanah Kalingagca S'yamalah Sankhiniphalah ||

Madhupuspastatha Vrttapuspah Saptadasahvayah |
(Rzjanighantu).

The synonym S’ukapuspah ie parrot flower or parrot like flower

perhaps indicates the yellow.green colour of the flowers. Bhandilah
means auspicious (Bhandi Kalyane). S'irisah means that which bursts
owing to tender nature (Siryate va Saukumaryat).

Ayurvedic Properties and Uses.

farder agdsgitarqa gar =9: |
arTEafEaTs: HEEEEe: |
(zfq TEgHIR)

¢¢ Siriso Madhuro [ nuspstiktagca tuvaro laghuh
Dosa Sotha Visarpaghnah Kasavrana Visapahah >

Bhava Prakasa.

S'irisa is sweet, not hot, bitter, astringent and light. It cures
vitiation of the Dosas; oedema erysepalus and allied diseases, cough,
wounds and ulcers as well as poison.

‘ T famsET
(ATFEAR)

¢ Siriso Visaghnanzm’
(Astanga Sangrahah).
In Astanga samgraha Sirisa is mentioned as the best remedy
against poison. Caraka has included this under the group of drugs

overcoming poisons and Sugruta in the group of anti toxins
other verses regarding properties and uses:—

3

¢ o

eRal AfeTer gagr geisr TR =T 9% RrAg -
fergar earasr gfa axmi Ruanw wafta
()
¢ Haridra Mafijistha Suvaha Suksmailz Palindi Candana Kataka S'irisa
Sinduvara Slesmataka iti Dasemzni Visaghnani Bhavanti’
(Carakah).
TG ATGARAAISI o RrduiaFs se: |
qRA: Gragarsy i B seRy Fefa |
(849)
Samulapuspankuravalkabijat Kvathah Sirisattrikatu Pragathah |
Salavnah Ksaudrayuto /"tha Pito Visesatah Kitavisam Nihanti |

(Susrutah).
“ 3o RIQT AmEr FuE: wwEaEr
(Z=a)
Usnah S'iriso Visahz Kasayah Kaphavatahz |
(Hrdayapriya).
FeAT FOST AR PRAEHEISIS ToS: |
E@ are:)
Sandhane Krmija Vise Sukatarurmedenile Gulguluh |
(Vagbhatah).
S g
' OIT:— RIQW: gH: QT [AeaEeEs: e |
qTATEEBHUG AT [EE: |
@)
Sirisah Katukah S1to Visavataharah Parah |
Pamzsrkkustha Kanduti Tvagdosasya Vinasanah |
(Rajanighntu).
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Albizzia marginata Merr.

(Syn. Albizzia stipulata Boiv).

(Mimosoideae)
Malayélém Nenmenivaka, Pottavaga,
' Nenmenivzha, Jalavaha
Tamil Pulivzkai, Chilavakai, Silaivagai.
Hindi Siran.

Distribution and Habitat.

Albizzia marginata has been recorded as occurring in the sub-—
Himalayan tract and Himalayan valleys up to 4000 feet, Bengal,
Assam and in South India, mainly from the hill forests of Northern
Circars and Deccan up to about 3000 feet. 1tis also found in the
lower open deciduous forests of the Western ghats and in most places
of Travancore—Cochin, where the annual rainfall is not less than
30 inches. It grows under mesophytic conditions in moist localities.

Habit and general features.

Albizzia marginata Merr. is a fast-growing fairly tall or lofty,
large sized, unarmed semi-deciduous tree with a straight trunk attain-
ing a height of 80 feet and diameter of 2-3 feet or more, covered
with greyish to dark grey bark, and a broad flat but thin crown bearing
large conspicuously stipulate bipinnate ‘feathery’ leaves with numer-
ous small falcate leaflets and bunches of fragrant yellowish white
flowers. The tender shoots and branches are covered with fine golden
yellow to rusty grey pubescence.

The plant is in flower from January to April (from the beginning
to a})out the middle of the hot season). Flowering is generally accom-
panied, or immediately followed by the appearance of fresh foliage.

External morphology

Leaves: large, alternate, evenly bipinnate and stipulate. Stipules
which are quite characteristic are fairly large, brownish or rusty
brown, membraneous, pubescent or downy unequally cordate or semi-
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cordate at base, acute or- acuminate and early deciduous. Rachis:
eight to twelve inches long, rusty pubescent in young, but glabrous
in older leaves, having one prominent gland about one inch from its
pulvinate base and smaller glands between most of the upper pairs of
pinnae. Pinnae six to fifteen or more pairs. Each pinna two to five
inches in length and bears twenty to thirty or more pairsof leaflets.
Leaflets small, sessile, half to less than three quarters of an inch long
and about a tenth of an inch broad, the midrib close to the upper
edge, falcate to linear oblong, semi—truncate or obliquely rounded on
lower side at base, acute or pointed at apex, ciliate at the margin,
membraneous, and pale green and glabrous on the upper surface.

Flowers bracteate, nearly sessile, small, the open flowers about
two thirds to one inch long up to the tip of the filaments, cream or
light yellow, but appear pinkish due to colour of filaments, feebly
scented or inodorous and arranged in small lax, five'to ten flowered
distinetly peduncled heads aggregated in axillary fascicles or in
copious axillary or terminal compound racemes. The main peduncle
is slender, erect and three quarters to one and a half inches long.
The, peduncle and its branches are densely pubescent. Bracts deci-
duous, small, ovate acuminate. membraneous. Calyz about one eighth
of an inch long, funnel-shaped, minutely five-toothed, cream or light
yellow and pubescent. Petals five, connate to form an yellowish
white densely pubescent funnel-shaped corolla nearly twice as longas
the calyx, cleft nearly to midway down into five lanceolate acute
lobes. Stamens: many; filaments slender, united at base, erect, long-
exserted, four to six times as long as corolla, whitish below, pinkish
above; anthers very small and not grand crested. Ouvary superior, one
chambered with many ovules.

Fruit: a large, straight, thin, strap-shaped, glabrous, subsessile
pendent indehiscent legume, four to seven inches long, three quarters
to one inch broad, unthickened at the sutures with a continuous
cavity and containing eight to twelve seeds. Seeds nonendospermic,
smooth, dark brown, about one fourth inch long, narrowly ovate to
elliptical, much compressed, flat, and attached by filiform funicles.
The fruits have an attractive dark violet tint when young but turn

light brown on ripening.



Officinal parts

Root—, and stem—bark, leaf, seed and oil from seeds.

Description of stem bark.

The barks from small twigs and young branches are dark slate
green in colour, with the surface smooth but studded with several
transversely extended lenticels each nearly a quarter inch long. As
the barks grow old more lenticels are developed which appear as thin
transverse brownish ridges up to half inch in length. Numerous short
vertical fissures are also formed on the surface, and the dark slate
green becomes mottled with irregular variegated patches of lichens.
In still older barks the lichen patches become larger and more conspi-
cuous, almost masking the original colour. By mnow the lenticels
appear as prominent brownish, elliptic eruptions about one tenth
inch wide and one fourth inch long, arranged in close transverse and
vertical rows.

In the younger branches the entire bark is less than a tenth of
an inch in thickness. The rind is very thin and brittle. Its removal
exposes a thin greenish tissue about 0°5 mm in thickness. The rest of
the bark has a leathery texture and a cream white colour. The young
bark has a mucilaginous sweetish taste at first but soon an acrid and
astringent taste becomes pronounced.

Owing to the continued development of several lenticels and
their eruptions the bark of the older branches and trunk become
somewhat rough and cracked. In these, the surface is so much
covered with several crustose lichen patches that the basic dark slate-
grey colour becomes superimposed with irregular blotches of ash grey,
greyish brown, brown, deep brown and black according to the species
of lichen and the form and colour of its apotheica. The eruptive
openings of the lenticels exposing their thickened brownish yellow

corky flanges appear amidst these patches in transverse and longitu-
dinal rows.

The thickness of the entire bark is about a tenth of an inch
to half an inch or more in proportion te the age and thickness of
the stem or branch. The outer bark or rind is easily separated
from the inner tissues. It is comparatively thin and consists of a
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crustaceous outer part and a slightly thicker and more compact
inner portion which is bright yellowish brown externally and smooth
and black on the inner surface. The officinal part of the bark viz. the
portion below the rind, comprises nearly three fourths the thickness
of the entire bark, and in the fresh condition is easily cut. Its
peripheral part has a light reddish, reddish brown or in some
cases even a deep blood red colour mottled with numerous white
dots. The colour gradually fades towards the deeper portions. The
middle region appears lighter and the portion nearest the wood is
whitish and lamellated. In transverse section the rind is about
a millimeter in thickness, its outer part appears as a dark brown
streak and the inner part which is slightly wavy is of a lighter colour.
Of the officinal part of the bark the outer region is very gritty or
granular and the inner region mucilaginous and fibrous. On drying,
the entire bark takes on a uniform dull purplish tint. The officinal
part of the bark is extremely astringent and somewhat bitter.

Histology of stem bark

Young bark: The cork zome or phellem is fairly prominent and
composed of several rows of comparatively thick walled tangentially
elongate, narrow, rectangular cells four to five times as long as
broad. The cells of the outer rows are filled with a reddish or reddish
brown material which gives a distinct colour to that region. Frag-
ments of collapsed and compressed rows of cells with deep purple
or bluish purple tint are also found towards the periphery. The
phellogen is distinct and is followed by a few rows of recently formed
phelloderm and somewhat radially elongate thin walled cells containing
chloroplasts.

The cortez is broad and composed of thin walled cells of varying
sizes and shapes, those towards the outside being generally smaller.
In the peripheral part of the cortex there is a scattered array of
several groups of sclereids, the number of cells in a group varying
from two to twenty or more. The sclereids are mostly oblong
rectangular or polygonal and have thick pitted walls. Several cells
of this region as well as some of those adjoining the groups of
sclereids contain rectangular prismatic crystals. A distinet but
irregular and discontinous annular band of mechanical tissue
composed of three to six or more rows of large sclereids or stone

__“ﬂ. G € Book Bank }
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cells is found in the cortex. A limited number of fairly big groups of
sclerenchyma oceur within and occasionally outside the band of stone
cells. These cells are much smaller than the stone cells and have
very thick but not pitted walls.

The inner bark or bast proper is a very broad zone and is com-
posed of the regular phloem elements, medullary rays, tangential
segments of sclerenchyma and occasional groups of stone cells. In
the older (peripheral) portions of the bast a large number of closely
spaced tangential strips of collapsed bast elements arranged in
irregular annular bands, several spherical to tangentially elongate
groups of sclerenchyma composed of small cells and a limited number
of groups of stone cells can be distinguished. Only the more recently
formed inner rows of bast elements show regular form and arrange-
ment. Traversing radially across the bark there are several marrow
uni-or biseriate medullary rays, which appear very flexuose towards
the periphery. Most of the phloem parenchyma and the cells of the
medullary rays are packed with starch grains. A distinct cambium
can be made out just within the bast.

Older barks.

In the older barks the rind is fairly thick and composed of
several rows of regular cork-cells (phellem), strips of collapsed bast
elements, and sclereid groups, indicating the formation of successive
layers of phellogen in the deeper parts of the bark. ~ The cork cells
are very narrow and tangentially elongate: those of the outer rows
are thick-walled and contain reddish brown material as in the case of
young barks.  The secondary cortex is prominent; its characteristic
feature is the presence of several large diversely oriented irregular
groups of large sclereids two to five or more rows thick. ~ Such groups
are more prominent towards the periphery, but less conspicuous and
sparse towards the deeper part, where they form only small groups
of two to four cells.  Cells containing prismatic crystals are found in
the peripheral portions of this region also. The bast consists of the
usual thin walled elements of phloem and short narrow tangential
strips of sclerenchyma. The sclerenchymatous groups are narrow being
formed mostly of one or two rows. Collapsed thin walled elements in
irregular oblique strips are found throughout the bast except in the
most recently formed portions. The medullarry rays are narrow,

9

mostly biseriate or very rarely uni-or triseriate. =~ They appear very
flexuose or wavy and often traverse the bast obliquely due probably
to radial compression. Some of the primary rays widen towards their
distal ends and in these wedge-shaped distal portions the cells are
loaded with small starch grains.

Distinguishing features.
A. Morphological

1. The bark is greyish to dark grey in colour, but often
mottled due to the presence of lichen patches of various shades and
the surface appears rough owing to the occurrence of shallow vertical
fissures and several prominent lenticels.

2. The rind or outer bark is comparatively thin and is formed
of an outer easily separable crustaceous layer, and a greyish to
brownish yellow inner region, the inner surface of which is smooth
and black in colour.

3. In the fresh condition the officinal part which comprises the
portion of the bark beneath the rind is of a rose to deep red colour
towards the periphery, but nearest the wood it is almost colour-
less and appears lamellated.: the outer part is granular or gritty
and the inner or deeper portion fibrous. On drying, the entire bark
takes on a dull purplish tint.

B. Anatomical

1. The cork zone consists of several rows of fairly thick walled
cells of which the peripheral rows have reddish or reddish brown
contents. The surface rows of cells are compressed and collapsed
and exfoliate in thin purplish strips.

9. The nature of the lenticels — The complimentary tissue of
the lenticels is formed of vertical rows of slightly thick-walled
typically oblong, radially elongate cells.

3. Several groups of large sized sclereids and cells containing
prismatic, cubical or rectangular crystals are found in the cortex,
especially towards the periphery.
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‘4. A distincet, composite annular band of sclereids three to six
or more rows in thickness, occasionally with adjacent big groups of
sclerenchyma is present outside the bast.

5. The bast is a fairly broad zone with small tangential strips
of sclerenchyma throughout. Conspicuous strips of collapsed bast
elements occur in the older regions.

C. Taste and odour

The entire officinal part is slightly bitter and intensely as-
tringent almost approaching acridity.

Albizzia marginata
Histology of stem bark

Fig. 1. Dia,grammatic sketch of a segment of the T. S. of young bark
! 2. Structure of the cork, phellogen and middle bark
3. Diagrammatic sketch of a segment of the T. S. of an old bark
4. Detailed structure of the cork zone : S5 oy

5. Structure of the middle bark = S w PP CIE Sace pes ‘°ogn,-.="!='a '
- 6. Structure of the bast region &S = 3 = c : :E‘J, \",,‘;.t'%,g‘,%??:\ﬁ
7. Stone cells slightly enlarged. o ~or ~FE D ,gv:s‘ S8 S0V,
: HE3R SIS

(3 3 =
aﬂ 3 OD'I
‘e
]
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Albizzia marginata

Histology of stem bark
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Albizzia lebbeck Benth. *

Mimosoideae.

Malayalam Malantakara, Kattuvika
Tamil Vakai, Kattuvzkai, Peruvakai
Hindi Siris

Distribution and habitat.

Fairly common throughout India from sea level to about 4000
feet. It is recorded as occurring in ““Tropical Himalayas’ the Central
Provinces, Khasia, Bombay, Konkan, South—Carnatic and drier
parts of Travancore—Cochin, Allsoils seem to suit its growth. In

| South India it is very common in the plains and deciduous forests at
| low elevations. It is often cultivated as a shade tree, along road
~ sides, by the side of irrigation wells, and tanks.

3. Albizzia lebbeck.

Habit and general features.

 Albizzia lebbeck Benth. is moderate sized to large, unarmed tree,
deciduous during the cold season, growing to about sixty feet in
height. Trunk is comparatively short, about two to three feet in
diameter with an extensive but rather thin crown. The stem and
branches are covered with deeply irregularly cracked dark grey to
brownish bark and bear evenly bipinnate leaves having fairly large
obliquely oblong leaflets, globose heads of whitish or yellowish-white
sessile flowers and characteristic straw-coloured strap-shaped
Pendulous pods.

The plant flowers in the hot season, usually March, April and
May and fruits are formed from September onwards but usually
persist on the tree even up to next March.

2. Albizzia odoratissima.

External morphology.

1inch

Leaves: about nine inches long, alternate, stipulate, evenly
~ Dbipinnate ; stipules are small and fall off early ; main rachis round,

Stem barks; 1, Albizzia stipulata.

* Albizzia lebbeck is the plant equated as the source of Siris in most books on

| Indian Materia Medica. In Travancore—Cochin it is found in the taluks of Thovala,
] Agasteeswaram, Shenkottah and some other dry places, but does not seem to be used

. as Sirisah especially in places where A. marginata is available,
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grooved on the upper side, tapering, glabrous or slightly pubescent,
with a large gland about 2 mm. in diameter, one third to half an inch
above its base, and a gland between the lowest or basal pair of
pinnae ; small glands also present near the base of the partial petioles
and between the leaflets, but their presence and number is not always
certain ; pinnae two to four pairs, even—pinnate ; leaflets four to eight
pairs, opposite, short-stalked, one to two inches long and half to
three quarters of an inch broad, rigidly subcoriaceous, entire, bI:oadly
obliquely oblong, broader on the lower side of the midrib, slightly
curved upwards, rounded at base, obtuse retuse or emarginate .at
apex, paler, glabrous or finely grey pubescent beneath, with a promin-
ent midrib and nearly equally prominent secondary nerves. The ter-
minal leaflets semicordate.

The inflorescences arise from the axils of the upper most leaves
and are short-peduncled, crowded, corymbose fascicles of a few or
limited number of fairly large, many-flowered globose heads; pedun-
cles slightly downy.

Flowers sessile or short pedicelled, all bisexual, pentamerous,
regular, whitish or yellowish white and very fragrant; calyz about 0-125
inch long, slightly downy outside; petals five, greenish yellow or
yellowish-white, connate below the niddle to form a funnel-shaped
corolla with short lanceolate teeth ; stamens indefinite; filaments long
several times the length of the corolla, united at base and bearing
comparatively very small anthers which are not gland-crested. Ovary
sessile or very short stalked and many ovuled with filiform style
ending in .a minute stigma.

Fruit very characteristic of the species. It is a large straight
or slightly curved, thin but firm, flat strap-shaped linear oblong,
straw-coloured to yellowish brown, shiny, indehiscent .or sub-indehis-
eent pod, six inches to one foot. long and three quarters to one and a
half inches broad, with a continuous cavity and enclosing six to twelve
seeds. The fruits remain attached to the tree for a long time, often
for more than an year. Seeds nonendospermic, yellowish brown, about
a quarter to one third inch long, ovate or orbicular, flat, with a horse
shoe-shaped compression near the margin; testa very hard ; funicles
slender and filiform. ‘
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Officinal parts The root and stem barks, leaf, seed and oil from
seeds.

Description of stem bark '

The bark is appreciably thick and rough, dark brown to
greyish black with vertical and transverse deep fissures. The rind or
outer bark often comprises nearly a third or more of the thick-
ness of the entire bark, and shows a very characteristic stru-

. cture. On the trunks and older branches the bark has a composite

structure composed of discontinuous alternating strata of ‘woody’ and
suberous layers. The ‘woody’ portion which is usually external is
hard, thick, compressed, deeply fissured and easily separable or deta-
ching in irregular pieces. The corky portion is generally thick
yellowish brown with an occasional tint of light rose, soft, easily
friable and composed of numerous, dry very thin or papyraceous
layers. The middle and inner barks which comprise the officinal
tissue is nearly two thirds the thickness of the entire bark. Its outer
part has a characteristic reddish brown tinge, which often extends in-
wards nearly two thirds of the thickness of the living bark. The
middle bark though gritty is soft, easily cut, somewhat juicy and
appears faintly lamellated on account of the presence of a large num-
ber of dark reddish brown specks or streaks. The inner bark is com-
paratively thin and fibrous in texture. In the fresh condition it is
whitish, but often, especially on drying, the portion turns reddish, so
that the entire officinal part now assumes a uniform reddish or reddish
brown colour. The living bark has a very astringent somewhat acrid
and acidulous taste.

Histology

The outer bark or rind in the case of older barks is made up of
alternate layers of hard ‘woody’ and suberous tissues. The hard
swoody’ layers are composed of groups of stone cells and collapsed and
compressed elements of secondary cortex. They occur in the form of
close discontinuous tangential strips. The suberous layers are broad
and consist of several easily separable rows of thin-walled rectangular
cells some of which are empty while others are filled with yellowish to
brown contents. In transverse sections the tangential strips of
‘woody’ tissues appear as narrow irregular islands amidst rows of cork
cells. A distinct phellogen can be distinguished inner to the cork
cells.
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The secondary cortex or midbark which is situated immediately
beneath the rind is composed of large thin walled oblong cells. Most
of them are loaded with starch grains, while a number of others
contain solitary prismatic crystals or yellowish brown contents, which
give the tissue its characteristic reddish or reddish purple colour. In
this region there are numerous scattered groups of sclereids or stone
cells of various sizes and shapes. The stone cells comprising the
groups are large, mostly oblong or spherical and very thick-walled.
In most sections in addition to the scattered groups there is also a
more or less continuous annular band of stone cells three to five or
more rows wide.

The bast or inner bark is a fairly broad zone composed of
thin-walled phloem alternating with tangential strips of sclerenchyma
and medullary rays. The medullary rays are mostly biseriate
while uni-and triseriate rays also occur. The cells of the medullary
rays are thin-walled and devoid of starch grains. The sclerenchyma
groups are two to five rows broad and six to twelve rows long.
Tangential strips of collapsed phloem occur throughout the older
regions.

Diagnostic features.
A. Morphological.

1. Entire bark thick, dark brown to greyish black, covered
with patches of lichens, deeply fissured and rough.

2. Rind or outer bark is composed of hard"woody’ exfoli-
ating portions and several layers of yellowish brown to grey or
occasionally rose tinted, corky, very soft, easily friable inner tissue.

3. The officinal part of the bark in the fresh condition has a
characteristic reddish or reddish brown colour which is of a deeper
tinge in the periphery, while the inner most portion adjoining the
wood is colourless. The outer part is soft and juicy though gritty, and
appears faintly and irregularly lamellated while the inner portion is
fibrous. On drying, the entire bark turns reddish and tough.

B. Anatomical.

1. The cork zone consists of numerous rows of rectangular
thick-walled cells, which get easily separated from one another




15

portions of secondary cortex,

leaving behind strips of dead ‘woody’

stone cells ete.

The middle bark or secondary cortex is‘a,.fairl

the cells of which contain starch grains

reddish

y broad zone,

, Thomboidal crystals or

brown contents as the case may be

2.

. In transverse section

the entire area appears thickly or densely scattered with sclereid

groups of various sizes and shapes.

In addition an almost continu-

ous annular strip of stone cells is also present

addition

small tangential strips of

The bast or inner bark is also thick and shows in

to the usual thin-
sclerenchyma.

regions

3

2

walled phloem elements
Collapsed elements of phloem are found in the older

it
il

3

C. Taste and odour

B

t acidulous taste.

ingen

The entire living bark has an astr

ia lebbeck

Albizz
Histology of stem bark
Diagrammatic sketch of a segment of the T. S.of old

RS (A

Fig

bark showing the disposition of various tissues.

LA
i

L9 Win
VAL

LU

(gusl
A

a

W

]

i

g

0

\
W

/
f

\

W
\

v

Structure of the cork zone.

2

Phellogen and secohdary cortex.
Structure of middle bark

Bast region.

3
4

5.

Groups of stone cells.

6.

Albizzia lebbeck

Histology of stem bhark



16

Albizzia odoratissima Benth. *

(Syn. Mimosa ordoratissima Roxb.)
Mimosoideae

Malayzlam Pulivaha, Nellivaha

Tamil Cittilavakai, Karuvakai
Hindi Bansa, Siris
Engllsh Black siris.

Distribution and Habitat

Throughout India from the Himalayas to Ceylon, but more
common in the east coast of peninsular India, the Konkan, Western
ghats, Nilgiris and Travancore—Cochin ; grows in most soil conditions
and is abundant in open deciduous and semi-deciduous forests, grass-

lands and hill slopes.

Habit and general features

Albizzia odoratisstma Benth. is a large unarmed semi-evergreen
tree reaching a height of about sixty feet, with a graceful spreading
and drooping crown of dark green foliage. The trunk and older
branches are covered with exfoliating dark grey to greyish black bark,
encrusted with patches of lichens. The younger branches are dark
coloured, pubescent and bear large bipinnately compound leaves with
broadly oblong, very unequal sided leaflets on three to eight pairs of
pinnae, small globular few flowered heads of fragrant pale yellow or
whitish flowers, and flat broadly linear short-stalked glabrous
brownish flexible pods. The tree:grows rapidly and is very valuable
for its timber.

External morphology.

Leaves: alternate, stipulate, evenly bipinnate with usually four
or occasionally three to eight pairs of rather distantly placed pinnae,
each nearly four inches long; Stipules very small, fugaceous; main rachis
four to eight inches long and finely downy with a gland on the upper
side near its basal part and often with similar glands at the bases of

% Albizzia odoratissima Benth. is another tree equated as Sirisah (Kirtikar
& Basu’s Indian Medicinal plants. Vol ii p. 939) oM
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the first two pairs of pinnae. Each pinna has eight to twenty pairs
of sessile leaflets articulated to the rachis. ILeaflets about three
quarters of an inch long and one third to half an inch broad, unequal
sided being broadest on the lower side of the midrib, obliquely oblong,
curved upwards, rounded or semicordate at base, obtuse or rounded
at apex, or rarely apiculate, rigidly subcoriaceous, dark green and
glabrous or slightly pubescent above, glaucous aud pubescent beneath,
with the midrib almost parallel to and nearer the upper edge, and
prominent lateral veins.

Flowers: small, sessile, sweet—scented, whitish or pale yellow,
bisexual and slightly pubescent, in small globose five to ten or
more flowered heads, less than an inch across, arranged in large
sized peduncled, corymbiform spreading panicles, arising from the
tips of branches or from the upper leaf axils. Calyz sessile, minute,
0'05 inch long, campanulate, glabrous or slightly pubescent and
indistinctly five—toothed or lobed. Corolla funnel-shaped, whitish to
greyish, silky, nearly one sixth of an inch long, with ovate lanceolate
lobes. Stamens many, filaments about twice as long as corolla, connate
at base and exserted; anthers very small.

Officinal parts. Root and stem barks, leaves, flowers and seeds.

Stem bark: the fresh bark of young twigs is dark greenish brown
in colour and nearly smooth except for the presence of several minute
transverse lenticels each about a millimeter in length and half as
broad. The entire bark is less than one tenth of an inch thickness
and appears greenish in transverse section.

Bark of slender branches (two to three inches in diameter) is
about a quarter of an inch thick. Its surface is somewhat rough (but
not warty, fissured or cracked) and is covered with variously coloured
patches of crustose lichens which almost completely mask the basic
colour of the bark.

The barks from the trunk and older branches vary from half
to one inch in thickness. The surface has a dark brown colour and
appears quite uneven and rough with deep irregular vertical and
transverse cracks confined to the outer bark. Surface is encrusted
with patches of lichens. The outer bark or rind varies from one third
to nearly three quarters of an inch or more in thickness and exhibits
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a composite structure of irregularly alternating discontinuous strata
of hard ‘and suberous tissues. The hard tissue is unevenly thick and
occasionally forms nearly three fourths of the entire thickness of the
rind. Tt has a firm hard woody texture, appears dark brown to nearly
black in transverse section and is easily separated from the inner
adjoining strata of suberous tissue. Due to the formation of fissures
the outer rind frequently flakes off as thick irregular woody pieces
exposing greenish grey or cream coloured smooth shallow concavities
of suberous tissue. The suberous part of the rind is softer and very
often less than ome tenth.of an inch in thickness which in transverse
section appears as an irregularly wavy, annular, greyish white strip.
The officinal part comprising the middle and inner barks occupies
about two thirds the thickness of the entire bark. The middle bark
is reddish and has a homogeneous gritty or minutely granular struc-
ture. The inner bark is fibrous, faintly stratified or lamellated and
of a lighter colour. The portion adjoining the wood appears whitish
and can be peeled off in thin layers. The light red colour of the fresh
bark gradually fades in storage. The bark hasa highly astringent
almost acrid taste, but is devoid of any characteristic smell.

Histology.

The ‘woody’ part of the rind is composed of dead elements of se-
condary cortex and aggregates of stone cells. The dead cortical cells
are compressed between groups of stone cells, and are filled with a red-
dish or reddish brown substance. The cork tissue is formed of ten to
twenty or more rows of regular, thin-walled rectangular cells, beneath
which is the cork cambium. The formation of successive zones of phel-
logen or cork cambiwm within the cortex can: also be made out. The
secondary cortes has a limited number: of rows of regular phelloderm
cells towards its periphery.  Several groups of stone cells of varying
sizes and shapes are thickly scattered throughout the cortex. The
stone cells in each group are more or less regular in shape and arran-
gement. In some barks the stone cells constitute more than eighty
percent of the bulk, the entire tissue appearing asif made up of stone
oell groups only. The cortical cells are filled with a reddish substanece
and some of them appear shrunken and distorted. The inner bark or
bast is composed of narrow tangential segments of  sclerenchyma two
to four rows wide, alternating with thin-walled phloem elements. The
sclerenchyma cells are smaller than the stone cells, ‘but they are very
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thick-walled. The older:portions of:bast show tangential strips of
collapsed elements. Several of the parenchyma cells of the cortex
and phloem contain starch grains. = The-medullary rays, the cells of
which are loaded with starch grains are two to five seriate and run
straight throughout the greater part of their length.

Distinguishing features.

A. Morphological

1. The bark s dark brown, -often:lichen encrusted and deeply
cracked both transversely and longitudinally.

2. The rind or outer bark is appreciably thick and is a
composite structure in old barks. -Its outer part is wvery thick and
‘woody’ and flakes off in slices of irregular ‘size and form. The inner
part of the rind viz. the corky region is narrow compact and greyish
yellow to ash white. \

3. The living or officinal bark has a homogeneous bright
reddish to reddish brown colour except in the portion nearest the
wood. Its outer part — the middle bark is reddish purple and densely
minutely granular; the inner part’ (bast) is lighter coloured or nearly
whitish, fibrous, appears stratified and can be peeled off in thin layers.

B. Anatomical

1. The hard ‘woody’ part of the rind in old barks is composed
of dead often compressed elements of secondary cortex and aggregates
of stone cells. These alternate with zones of regular cork tissue
composed of several rows of thin-walled rectangular cells.

2. The secondary cortex is appreciably thick and consists of
thin-walled cortical cells and a very large percentage of densely dis-
posed aggregates of stone cells. ;|

3. The bast is composed of segments of thin-walled phloem and
tangential strips of sclerenchyma.

4. Medullary rays are two to five seriate.

5. Parenchyma cells of the cortex and the bast as well as the
cells of the medullary rays contain starch grains in plenty.
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C. Taste and odour.

The bark has a highly astringent taste verging on acridity.

Albizzia odoratissima
Histology of stem bark

Diagrammatic sketch of a segment of the T. S.

Fig. 1.
2. Structure of the cork and rhytidome.
3. Secondary cortex with stone cells.
4. Structure of the bast.
5. A few stone cells.

Comparison of the barks of
Albizzia lebbeck A. odoratissima and A. stipulata

Thke main points of difference are in the nature and colour of the outer surface;
comparative thickness and differential nature of the outer and inner zones of the rind,
the colour, texture, and homogeneity or otherwise of the officinal tissue; and the

degree of astringency.

A. lebbeck.

A comparatively thick friable many-layered orange yellow coloured inner
rind is present. The officinal part of the bark is thick and has a greyish brown colour
which is not easily soluble in water with its inner region — that nearest the wood-

whitish. Taste is astringent.

A. odoratissima.

The inner rind is comparatively thinner, more compact, harder and ashy
white in colour. It is seen as a narrow whitish streak in transverse section.
The bark is more reddish or purplish and the colour is more easily goluble in water.
The officinal part of the bark has a more or less homogenous appearance. Taste
highly astringent,

A. marginata.

The inner rind is compact and thin being present as a very narrow whitish
wavy strip more or less as in A. odoratissima. Officinal part forms bulk of the bark
since the rind is thin. Tts colour is not uniform the peripheral part being deep
purplish and the inner whitish to yellowish brown, Taste distinctly astringent,
slightly acrid.
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NIMBA

Source plant in Travancore-Cochin.
Azadirachta indica A. Juss.

(Synonym-Melia azadirachta Linn.)

Meliaceae
Sanskrit Text

Descriptive synonyms.

e wIr figrea figas faas: |
afte: aiftuga Rgfata @it
] (ATaTRIT:)
“Nimbah syat picumardagca picumandagca tiktakah
Arigtah paribhadrasca hinguniryasa ityapi”’

(Bhzva prakasah)

7 @ figargRaaarsRe= f‘é’%ﬁﬁﬁﬂ: |

a1 FEaEmT MEE: FIgIR 3R
(aARrFAS)

Nimbah syat picumandastikto /ristasca hinguniryasah l
Netz niyamananama prabhadrakah kacchudara iti ||
(Abhidhanamafjari)

o ffa: i figaes: owger &= |
FFRT: I AarsREa qadEE:
qray ot Eay: dfaars: 20 )
wEaTsRewel SAASH @ﬁaﬁa: I
syaarfiamr Jar aEr g i )
(rFEg:)
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Atha nigaditah prabhadrah picumandah paribhadrako nimbah |
Kzkaphalah kiresto neta /ristagca sarvatobhadral ||

Dhamano visirnaparnah pavanestah pitasarakah sitah |
Varatikto fristaphalo jyestamalasca hinguniryasal ||
Chardanagcagnidhamano jieya namnam tu vimgatih |

(Rzja nighantuh)

Of the synonyms nimbah means that which gives health to
patients, tiktakah= predominantly bitter, aristah =that which is not
inauspicious, (proof against injury), hinguniryasa = exudate with asa-
foetida like odour, visirnaparni, indicates pinnate form of leaf,
pitasarakah * = having yellow or reddish heart wood, and dhamana
refers to sound produced somewhere within the plant.

Properties and uses.

o 2fiar o=t SEuERTsREETa |
A AAGEHIE (T I
EUIT SR R R T o
(& grE:)
Nimbah sito laghurgrahi katupako /"gnivatanut
Ahrdyah sramatrdkasa jvararucikrmipranut
Vranapittakaphacchardi kusthahrilasamehnut.

(Bhava prakagah)
FUSTEY (74 FHATATERE: |
(GERIERID
Kimi jvaraharo nimbah kusthavatakaphapahah |

(Hrdayapriyza)

% The synonym pitasaraka denoting wood yellow is found only in
Raja nighantu. The term kaitarya is applied to Nimba also. (Vide Kirtikar and
Basu’s Indian Medicinal plant's, second edition) In Melia azedarach which is equated
as Kaitarya and Mahanimba in a number of books on Indian Materia medica the
wood is .yellow. Could it be that the original source of Nimba and Ka,i‘tarya, was
- Melia azedarach %
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Nimba is sita = cool, laghu = easily digested (or of quick
action), grahi = arresting or constipating, katupike = pungent on
digestion, ahrdya =not pleasing, and is useful in, or destroys fatigue
or weakness, thirst, cough, fever, anorexia, intestinal worms or para-
sites in general, ulcers, pitta (secretory disturbances), kapha =
excessive mucus secretion, vomiting, skin or cutaneous diseases,

nausea, belching, and meha (urinary disorders with excessive
micturition.

e @a asd sfftaEeEg |
IS FZAS F GHATHFEIA ||
e @ fEd 1% g F2aeed |
st oot Fmd TR FR¥EE 1l
(ATE9FI:)

“Nimbapatram smrtam netryam krmipittavisapranut
vatalam katupakam ca sarvarocaka kusthanut
Nimbaphalam rase tiktam pake tu katubhedanam

snigdhan lagh@spam kusthaghnam gulmargah krmimehanut,”

(Bhava prakasah)

Nimba leaf is agreeble to the eye, destroys parasites, pitta and
poisons, augments vata, is pungent on digestion, and useful in or
destroys anorexia and skin diseases.

Nimba, fruit is bitter in taste, pungent on digestion, laxative,
demulcent, light, pungent, destroys skin diseases, gulma, (phantom
tumour), piles, parasites and meha

“ SEAeRRIIARAIB g AR eE AT
g gxmIE Fogmifa wafa
(=)
Caraka has included nimba in kandughna varga (group destroy-
ing itching)
-~ ° N
FEEAIZUATE H2a1R qdd 7 |
FRAGYHIRERS Srgaegd ||
(8%a:)

»

£ 1}- Gh Gs M& Mﬁ‘l} ¥
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Kusthagulmodariarsoghnam katupzki tathaiva ca |
Karafija kimgukzrista phalam jantupramehanut ||

(Susrutah)
EEEE e geRdIRaTe 7 |
Fh{ITel 357 FOH FEEA 7 ||
(@ga:)

Raktavrksasya nimbasya muskakzarka /sanasya ca |

Kaphapittaharam puspam kusthaghnam kutajasya ca ||
(Susrutah)

Thus Susruta agrees with other authors. Of all parts root bark
has more medicinal properties. Decoction gives complete relief in
filarial fever by continuous use for a few months. It is found
effective in Gajacarma also. Bark of tree more than hundred years
old is found to have more medicinal value, Nim oil is found to do
good in chronic skin diseases and ulcers.  Decoction of leaves can be
used for washing ulcers. In the treatment of smallpox nim leaf is

used as (paste) an external application. Dried leaves ward off insects
attacking books and cloth.,
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Azadirachta indica A. Juss. gs\‘;ﬁaﬂ i -

(Syn. Melia azadirachta Linn.,_ M. indica Brandis)
(Meliaceae) .

! Malayzlam Veppu, Aryavéppu

I Tamil Veppamaram, Vembu
| Hindi Nim, Nimb
English Margosa, Neem tree.

Distribution and Habitat

Azadirachta indica A. Juss. occurs throughout the greater part
of India, and is found in the wild condition in parts of the Indo-gange-
tic plain, Deccan, Carnatic and the West Coast up to an altitude of
3000 ft. It grows well in most types of soil and being a hardy tree
with dense foliage, is commonly cultivated in gardens, along road-
sides, and by the side of irrigation wells, as a shade tree.

| Habit and general features

Azadirachta indica is a moderate sized to fairly large, evergreen

tree attaining a height of forty to fifty feet, with stout trunk and large

’ spreading branches, supporting a dense circular crown with graceful i
' foliage of glabrous imparipinnate leaves. The trunk and older bran-
ches are covered with moderately thick, dark brown, rough, longitudi-
nally and obliquely furrowed bark, with exfoliating ‘woody’ rind.
The tender parts are glabrous, with a thick waxy bloom or coating.
All parts of the plant, espécially the bark and leaves, are intensely
bitter and astringent. In very dry regions the tree may become
leafless for a very short period. The plant flowers during the hot
months February to May and fruits are available in July and August.

Melia azadirachta Linn.

External morphology.

Leaves: alternate, exstipulate, imparipinnate, six to fifteen !
A inches long, closely c¢lustered towards the ends of branches.  Leaflets
nine to fifteen or more, short petioluled, sub-opposite, sub-falcate-
lanceolate, strongly oblique at base, coarsely dentate-serrate, acumi-
nate; membraneous, dark green and shiny above. Rachis long, slender,
round, slightly thickened at base and longitudinally grooved above.

o o S T L ST 2 de w5 Gaak Bank )
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Flowers: small, one sixth to one fifth of an inch long, white or
cream coloured, honey scented, bisexual, five merous, arranged in
lax flowered axillary cymose panicles up to one foot long; Calyz: short
five-fid, with obtuse lobes. Petals five, free, shortly ciliate, much
longer than the calyx, imbricate in bud and well spread out when
open. Stamens ten, filaments united to form a narrow cylindrical
tube slightly shorter than the petals and widening above, with nine
or ten truncate or slightly toothed reflexed lobes at the rim bearing
ten anthers within the tube at the top and opposite the lobes. Ovary:
superior, three chambered, rarely five locular, with a slender,
elongate or columnar style ending in a three lobed cylindric stigma.
Owules two in each cell, collateral.

Frust: one celled, one or very rarely two-seeded, oblong to
ellipsoidal fleshy drupe, half to less than three quarters of an inch
long, yellowish green or occasionally slightly purple tinted when rioe.
Skin or epicarp soft and leathery, enclosing a thin layer of slightly
sweetish pulp, — the mesocarp, — which is adherent to the endocarp or
‘stone’, which is woody or bony. The dried fruits are slightly shrunken.
Seed ellipsoid with a thin brownish testa, non-endospermic. The
embryo retains its vitality only for a short period. It has a superior
radicle and thick fleshy greenish white oily cotyledons, with a chara-
cteristic garlic-like smell and bitter taste.

Officinal parts: The bark, —root bark also in certain cases—, leaves,
flowers, fruits, oil from seeds, exudate or gum resin and sap.

In Kerala mainly the bark, oil and leaves are used.

Fresh as well as dried barks obtained from stems and roots are
used, the actual officinal portion being the middle and inner barks
composed mostly of secondary cortex and bast.*

Description.

The Stem bark varies in appearance and thickness according
to the age of the part of the tree from where it is taken, and to some

#* Note. Roots of medium size, one and a half to three inches in diameter, are
selected for extraction of the officinal portion. In such roots the officinal part is
fairly thick, juicy and not very fibrous. In the case of stem barks, older barks are
also taken but only the inner portion is used.

27

extent on environment and climate. Barks from younger stems or
branches are smooth, soft and greenish or slightly rusty reddish or
occasionally with alternating green and rusty green longitudinal
bands. Barks taken from medium sized branches vary from half to one
inch in thickness. In these the dead outer rind is rough, woody, very
much fissured and peels off in fairly thick slices. In some old barks
there is a narrow zone of dark yellowish brown, soft, suberous tissue
within the outer ‘woody’ rind, as in root—barks. The living bark which
is exposed on the removal of rind has a rose-purple to reddish or
purplish brown colour. It varies from about one tenth of an inch or
more in thickness and in a transverse section appears differentiated
into three regions viz. (1) a comparatively narrow rose-purple to
rarely light purplish brown peripheral part; (iiy a whitish middle
portion comprising slightly less than half the thickness of the
living bark and (iii) a fairly thick innermost region occupying the
gre.eest bulk and composed chiefly of secondary bast. This part
appears tangentially lamellated with alternating dull yellowish
white and whitish striations.

The entire officinal bark has & characteristic garlic like
odour and bitter astringent taste. In the fresh condition the
inner bark is more intensely bitter than the outer rosy or dark
coloured tissue which on the other hand is more astringent.

The dry barks as sold in the market are in the form of
grooved or channelled cut pieces or flakes half to one foot or more
long, two to four inches wide and half to one inch thick, and
generally without the outer exfoliating woody rind. The three
regions of the officinal tissue described in the case of fresh barks
are not clearly discernible in the dry bark since the middle
region is very much shrunken. The peripheral part is light purple
or purplish brown or rarely brownish. Beneath this is a distinctly
lamellated region which is easily separable into cream coloured or
yellowish white thin papery fibrous flakes. Occasionally almost
the entire officinal tissue appears purplish brown. It possesses
in a lesser degree the characteristic odour and the bitter astringent
taste as in fresh barks.
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Histology
Structure of young stem bark.

In the young bark a hard outer rind is absent. The phellem or
cork tissue forms the outer skin and is composed of twelve to
fifteen or more rows of thin walled, narrow rectangular tangenti-
ally elongate cells. Of these a few of the outer-most rows are
compressed and thick-walled. A distinet phellogen is discernible.

The cortex is composed of several rows of fairly large oblong cells, .

most of which are loaded with starch grains while others contain
cubical, rectangular and polyhedral crystals. Scattered through-
out the cortex are several groups of sclereid-like cells, with pitted
but not very thick walls, each enclosing a wide lumen. Most of
these cells are nearly of the same size and shape as the surround-
ing cortical cells, but a few are tangentially elongate. It is note-
worthy that such sclereid like cells are not usually found in older
barks. The inner bark forms the thickest region and consists of
radial segments of bast alternating with medullary rays. Each
segment of bast consists of tangential bands of phloem with
collapsed elements in the older portions alternating with groups
of sclerenchyma. A few large secretory cavities are found scattered
in the phloem. The phloem parenchyma cells contain starch.

Structure of older stem bark.

The outer hard and ‘woody’ exfoliating rind which is consider-
ably thick in old barks consists almost entirely of the dead elements
of secondary bast, alternating with discontinuous tangential strips of
compressed and hardened cork tissue. The former is composed of
tiers of regularly arranged groups of sclerenchyma together with more
or less collapsed thin walled phloem elements with reddish brown
contents. Between the successive zones of cork tissue there may be
three to five or more tiers of sclerenchyma groups, with intervening
thin-walled and often collapsed elements of phloem. Each zone of
cork tissue consists of several rows of regular thin-walled cells

occasionally with a few compressed rows of thick walled cells towards
its outer side,

Within this outer rind in most barks there are several rows of
newly formed regular, thin-walled cork cells and one or two rows of
phellogen. A secondary cortex is not generally present, the tissue
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immediately beneath the phellogen being usually secondary bast.
This is formed of radial segments of bast, eight to twelve cells wide,
alternating with two to four seriate medullary rays. Each bast
segment consists of tangential strips of thin walled phloem, alternat-
ing with groups of sclerenchyma, while collapsed phloem elements are
found in the older portions. A few fairly large secretory cavities also
occur in the phloem. Most of the phloem parenchyma cells contain
starch. The groups of sclerenchyma or bast fibres, are fairly promi-
nent, each group being ten to fifteen cells wide and five to eight rows
deep. Sclerenchyma cells are polygonal and mostly isodiametric in
transverse section, with thick unpitted walls.

The wood consists of several vessels, a large proportion of thick
walled wood fibres, a small percentage of parenchyma and the
medullary rays.

Diagnostic features of stem bark.
A. Morphological.

1. The entire bark is fairly thick, dark brown externally and
with longitudinal and oblique furrows.

2. The outer bark consists of a thick hard ‘woody’ out':er rind*
exfoliating in large slices or pieces and a comparatively thin corky
inner portion.

3. In fresh barks the officinal part is fairly thick with its
peripheral region rose or purplish red, the middle part lustrous
starchy white, and the inner part tangentially lamellated in transverse
section. In dry material the inner part easily separa
papery fibrous flakes.

tes into thin

B. Anatomical

1. The outer ‘woody’ part of the rind consists of zones of dead
bast formed of groups of sclerenchyma and phloem elements, alter%la,-
ting with compressed strips of cork tissee. The inner part of the rind
consists of a few rows of regular thin walled rectangular cork cells.

2.  The officinal part consists almost exclusively of secondary
bast formed of radial segment of bast alternating with medullary rays.
Each radial segment consists of tangential zones of thin-walled
pholem elements, alternating with bands of sclerenchyma. The
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phloem parenchyma cells contain starch. A few scattered secretory
cavities are present in the phloem.

C. Odour and taste.

The officinal bark has a characteristic nauseating garlic-like
odour and a very bitter and astringent taste.

Root and root bark.

The root system consists of a comparatively short tap root and
a number of long horizontally growing lateral roots and their branches.
The roots are stout and woody.

The external appearance and general internal structure of the
bark are usually similar in all roots irrespective of their size. But
the relative thickness and the degree of hardness of the outer portions
of the bark, as well as the texture of the wood, vary in accordance
with the age of the root and to some extent with the nature of the
soil. The bark however is fairly soft to cut.

The surface of the root bark is profusely covered with numerous
large narrowly oblong lenticels, two to five millimeters long, arranged
closely in regular longitudinal and intermittent transverse or annular
TOWS, These rows of closely arranged lenticels give a rough
appearance to the bark, The yellowish brown corky tissues fringing

the opening of the lenticels irregularly alternate with thin narrow
streaks of rusty brown tissue that forms the real skin. Thus even
though the natural surface colour is rusty brown, it is masked to a
great extent by the yellowish brown colour of the lenticels. The outer
bark varies in thickness according to the size of the root. It is
generally soft and corky and therefore can be easily removed by
scraping or rubbing. It is composed mainly of several thin membrane-
ous to occasionally slightly crustaceous yellowish to rusty brown
corky exfoliating layers. In the older roots and in the basal portions
of the side roots there may be present alternating zones of thin hard
crustaceous portions and soft corky tissue, or sometimes the rind may
be harder with a fairly thick dark brown crustaceous outer part with
layers of thick COI‘ky tissue underneath. Such roots appear rusty
brown or grey, often with patches of the underlying yellowish brown
tissues exposed. As in the case of stem bark the officinal tissue in
the root bark can be differentiated into a leathery peripheral purplish
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or rosy part, a somewhat mealy lustrous starchy white, soft middle
region and a fibrous tangentially stratified inner portion. It also
-possesses the characteristic nauseating odour and bitter and
astringent taste. The wood is light yellow. In transverse sections of the
wood a large number of pores and many fine medullary rays are visible.
In the younger portions the wood is highly porous, whereas in older
roots it is denser and compact.
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Prate XI

Melia Azadirachta

Histology of stem bark.
Fig. Diagrammatic sketch of a segment of the T. S. of a younger bark,
Structure of cork and cortex
Structure of bast

Diagrammatic sketch of a segment of the T. S. of old bark

Structure of the rind, cork, phellogen and secondary cortex

o o o o

. Secondary phloem in the old bark,

Melia Azadirachta
Histology of stem hark

(ge 6. ¢, Book bans |




KAIDARYA

Source plant in Travancore—Cochin *

Murraya koenigii Spreng.
Rutaceae.
Sanskrit Text.
Descriptive Synonyms.

SIS AEIRER QAT o |
it mefe: gz @) swE:
(u=tfaETg:)

Kaidaryonyo mahznimbo ramano ramanastatha
Girinimbo maharistah suklagzalah (sakah) kaphahvayah

(Rzjanighantuh.)
qadi: e T e FY(Cqe: | ‘
FUTI FEE IR T we |

(AAfraFmad)

Trtiyah krsnaimbah syat kaidaryah krsnapuspikah
Krsnapurvena nimbasya paryiyena ca kathyate.
v (Abhidanamafijari.)
A o
hTY: FEAERA i FeorfaEas: |
sfafiie FafF Feme: geme: ||
(G=g frEmg:)
Kaidaryah kzlasakasca surabhih krsnanimbakal |
Sriparnika kumudika katphalah surabhicchadal. ||
(Sangraha nighantuh.)

* 1In Travancore-Cochin (or Kerala) Murraya koenigii is used as Kaidarya
mainly for its stomachic properties. It is doubtful whether this is the material

contemplated under madanadigana or group of emetics. Raja nighantu states “Kaid
aryonyo mahanimbo . ... ete.” .The latter-mahanimba is evident13; Melia azadirach
according to Dymock and other authorities. The terms Kaidarya and mahanimba
are applied to Murraya koenigii as well as Melia azadirach by Kirtikar and Basu

and others.
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Krsnapuspika = dark or black flowered, kalasakah=dark leaves,
surabhih =scented, krsnanimbakah =dark and nimba like, — the K
pratyaya denoting only near likeness, — kumudika = white flowered,
surabhicchadah = scented leaves.

Properties and Uses.

Fed: FEERaT: FIA: Wl I;: |
QAR IFE A E g Emae: ||
=ifEcs:)

Kaidaryah katukastiktah kasayah sitalo laghuh
Samtapa sosa kusthasra kymi bhata visipahah
(Raja nighantuh.)

FHTAE [ PRI 7 |
A9 9= @Y T4 TRAG I
( &gama: )

Kalagakam tiktakatu kaphavataharam laghu
Dipanam pacanam svaryam rucyam sosa garapranut
(Hrdayapriyah.)

Kaidarya is katuka = pungent tikta = bitter ; kzgay.?,hzastr;n.g—
ent, sitala = cool and laghuh=light (of quick action). Itis useful in
or cures sosa = emaciation or wasting conditions, skin diseases, dis-
cases of the blood, trouble due to worms or pathogenic orgamsms,
bhuta = neurosis, and poisons or toxins, Kaidaryah al:sso stlmul.ates
digestive factors in the alimentary canal (promotes apetite and dlge:
tion) improves voice, promotes taste and ends or destroys concocte
poisons in the system.
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Murraya koenigii Spreng

{Syn. Bergera Foenigie Linn.)

Rutaceae. ' ‘
: , {
Malayalam Kariveppu, Karuveppu
Tamil Karuveppu
Hindi Katnim

Distributiof and habitat.

Murraya koenigii is common in most parts of India. Itis re-
eorded as occurring wild from Garwhal to Sikkim, Bengal, Pegu,
Assam, the Deccan, Circar mountains, Western ghats, Coromandel |
and Travancore—-Cochin. It is considered a native of the mountainous 2
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parts and grows up to an elevation of 3000 ft. In the plains it is not i § N » q ‘I\{ i
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Murraya koenigii is an unarmed, semi-deciduous, aromatic shrub
or small tree, ten to fifteen feet high, with slender but strong woody
stem and branches covered with dark grey bark, closely crowded but
spreading dark green foliage of imparipinnate leaves and terminal
dense corymbiform cymose panicles of small white fragrant flowers
followed by clusters of black berries. Its roots spread widely, and
occasionally send up suckers. Flowers: February to May.

-Suordy 121

External morphology-

Leaves: alternate, exstipulate imparipinnate, six inches to one
foot long, usually glabrous, sometimes slightly pubescent when young,
very strongly aromatic ; Rachis slender, terete, pubescent often with<a
light reddish tinge above ; petivlules short, also reddish tinted. Leaflets
nine to twentyfive or more, short-stalked, alternate, one half to one or
two inches long and about half to three quarters of an inch wide, ovate )
to ovate-lanceolate, gland dotted and strongly aromatic (the lower
leaflets being much smaller and more rounded), unequally cuneate or
oblique at base, shortly and bluntly acuminate, and the tip slightly not-
ched, minutely crenate, or rarely entire: the upper surface dark-green
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-glabrous or slightly pubescent, and under surface lighter im colour
less pubescent and sprinkled with black dots: midrib cream yellow or

whitish and pubescent, the veins somewhat dark greenish and forming
a close meshed reticulum. The leaves have a slightly pungent, bitter

and feebly acidulous taste. They retain their flavour and are suppo-

sed also to retain their officinal qualities even when dry.

Inflorescence. a terminal pedunculate many flowered compact
corymbiform cymose panicle, with pubescent peduncles and pedicels.

Flowers: small, white, fragrant, about one third of an inch long,

subcampanulate, ebracteate, or with minute bracts: the bracts when

present being small, lanceolate and deciduous, and pressed close to
the pedicels. Calyx deeply five-cleft, pubescent, the lobes or sepals
small triangular and acute. Petals five, free, spreading, about a
quarter of an inch long, whitish, glabrous, linear-oblong, obtuse or
rounded at apex, gland-dotted and imbricate in bud. Disc shorp
stalked and slightly elongate. Stamens ten attached around or outside
the disc: filaments free, alternately short and long, linear subulate,
(dilated towards the base and tapering above) and bearing small short
anthers. Ovary superior, seated on the disc, two celled with one or
rarely two ovules in each cell: style elongate, cylindric, thick, articu-
late and early deciduous with a capitate or grooved stigma.

Fruits occur in close clusters; they are small, ovoid or S}l'b-
globose, apiculate, glandular minuteély tuberculate berries, a ,qu.a.rter
$o one third inch in diameter, with a thin pericarp and mucilaginous
pulp, enclosing one or two seeds. During ripening they turn fr?m
green to red and ultimately become black. Secds nonendospermic with
membraneous, glabrous testa. Embryo small, with thick plano-convex,

cotyledons, conspicuously .auricled at their bases, and a villous
radicle.

Officinal parts: Root, bark, leaf and petiole.

Description of root :

The roots are woody, with a few branched wiry rootlets, and
with-or without woody side roots, and covered with a thick soft greyish-
brown closely longitudinally fissured bark. The entire bark peels off
easily in fresh roots, and is less than one eighth of an inch thick, of
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which the outer corky part is about 0°02 inch in thickness. In trans-
verse section the outer corky rind is greyish brown, the living bark
starchy white and the wood light brown. The entire bark has a
leathery texture while the inner part is fibrous and may be separated

into three or more layers. The officinal part of the bark is faintly
aromatic, pungent and slightly bitter to taste.

Histology of root bark.

The phellum or cork tissue consists of alternate zones of three
to five or more rows of thin-walled, broadly rectangular cells of
slightly varying sizes and thin strips of one or two rows of very narrow
cells with thick yellowish brown walls. The phellogen is formed of
one or two rows of narrow rectangular cells with rich protoplasmic
contents but is not always visible or evident.

The cortez which is secondary in the older roots is a
comparatively wide zone of rectangular oblong or polygonal cells,
with small intercellular spaces. Small groups of sclerenchyma are
scattered in the peripheral parts of the cortex. A few prominent
secretory cavities are also present. Several of the cortical cells
contain cubical or rectangular crystals of calcium oxalate. The
inner bark consists of radial segments of regular phloem elements
alternating with narrow uniseriate medullary rays. Each phloem
segment consists of broad zones of phloem alternating with narrow
tangential strips of sclerenchyma. The latter is two to three or four
rows deep and six to fifteen rows wide. Associated with these
groups there are also a few crystal cells. Collapsed elements of
phloem occur in the older regions. Some of the phloem parenchyma
cells contain cubical or rhomboidal crystals. As in the cortex a
few secretory cavities are also present in the bast. It is noteworthy
that starch grains are not found in any of the tissues. :

The wood consists mainly of fibres, vessels and narrow medul-
lary rays.

Stem hark.

The stem bark is slate grey to dark greenish grey. Its surface
ig fairly smooth in the younger branches, but in the older barks it
shows slight reticulate fissures and numerous small lenticels. It
is comparatively thin and when fresh, easily tares across. The
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surface skin is just thick enough to be scraped but not peelable.
Qn{scraping the surface skin, a thin greenish tissue, the middle bark
is exposed. The inner bark is whitish and breaks with a short
fracture. The inner and middle barks which together form the
officinal tissue has a pleasant aromatic odour and slightly pungent,
sweetish, mucilaginous taste.

Histology of stem bark.

The cork zone consists usually of less than ten rows of small
narrow rectangular cells, of which the outer three or four rows are
thick walled, with yellowish brown contents.. The phellogen is
composed of one row of narrow cells, followed by a few rows of slightly
larger phelloderm cells. The cortex which is comparatively broad is
composed of somewhat closely packed large oblong cells most of which
contain chloroplasts. Cubical and rectangular crystals are also
present in several of them. Sparsely scattered many celled groups
of small, thick-walled sclerenchyma. and a few secretory cavities are
also present in the cortex. The bast consists of segments of regular
phloem elements, alternating with tangential strips- of sclerenchyma.
The phloem parenchyma cells are comparatively large,. and some of
them contain crystals. The strips of sclerenchyma are formed of
very thick-walled cells one tothree rows deep: and reach the medul-
lary rays on either side. The rays in the phloem part are mostly
narrow and uniseriate, but appear broader and three or more seriate
in the cortex, where the cells are tangentially elongate..

The wood,. as in the root, consists mostly of fibres, vessels and
narrow medullary rays.. The vessels very often occur in radial rows,
arranged in groups of three to five or more. Starch grains are not
found in any of the parenchymatous elements.

Leaf rachiss The entire leaf rachis is half to one foot or more
long, terete, strong and cordlike, pulvinate at base, tapering towards
the tip, and fainty pubescent. 1t is dark green to reddish: brown above,
yellowish green below and very strongly aromatic.. Its basal partup
to a length of one or one and a half inches is naked, and the remaining
portion bears alternate to sub opposite leaflets at close intervals with
a terminal leaflet or occasionally ends as a short point. The rachis

breaks with a short fracture evidently due to the presence of a large
pith..
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Histology of leaf rachis.

A transverse section of the basal part of the rachis is oval with
irregular minutely wavy outline. The epidermis is composed of a
single row of closely arranged broadly rectangular cells some of which
are produced into simple hairs. The cortex is composed of twelve to
fifteen or more rows of thin walled oblong or polygonal cells of vary-
ing sizes, with distinct intercellular spaces. Towards its periphery
there are a few lysigenous secretory cavities which are often partly
or completely surrounded by one or two rowsof thick-walled cells.
The inner boundary of the cortex is formed of an interrupted ring of
sclerenchyma. The phloem is composed of broad segments separated
by a few narrow rows of medullary parenchyma. Prismatic crystals
are found in some of the phloem parenchyma cells. The xylem is
formed of vessels and thick walled fibres. In the centre is a large
core of well defined pith formed of thin walled spherical cells of
various sizes.

Taste : sweetish, mucilaginous without any pungency.

Prate XIII
Murraya koenigii Spreng

Histdlogy of:
Stem bark
1. Diagrammatic sketch of a segment of a T. S.
2. Cork and cortex

3. Bast and wood regions with the cambium
Root bark

4. Diagrammatic sketch of a segment of a T. S.
5. Cork and i)hellogen
6. Details of cortex
7. Structure of the bast region
8. L. 8. showing crystals associated with sclerenchyma groups
Petiole
9. Diagrammatic sketch of the T. S. of Petiole
10. Detailed structure of the different tissues as seen in a segment of
the T, S. '

e

Histology of Murraya Loenigit
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Melia azedarach Linn *

(Syn. M. Sempervirens Sw., M. bukayun)
(Meliaceae)

Malayzlam STma veppu, Mala veppu 1

Tamil Malay vempu, Tuluk& vempu, {
Hindi Bakain, Mahanimb
English The Persian lilac, Bastard cedar.

(It is also known as the bead tree since the stony fruits
are commonly used as beads,)

Distribution and habitat.

This plant is indigenous to Baluchistan and the Jhelum valley

in Kashmir. It is also recorded in a wild state in the sub-Himalayan

tract from 2000 to 3000 feet. It is now found all over India being
often cultivated as an ornamental tree for the sake of its beautiful
flowers. It is capable of withstanding a much colder climate than
Azadirachita indica the common Margosa or Neem. vt

Habit and general features.

Melia azedarach Linn. is a medium or moderate sized deciduous tree
about forty feet high, with a short stout trunk covered with dark grey
or greyish brown shallowly vertically fissured bark and a fairly broad
spreading crown, bearing imparibipinnate or occasionally tripinnate
leaves, fragrant (honey-scented) lilac flowers in many flowered axillary
panicles towards the ends of the branches and small sub-globose
drupaceous fruits half to three quarters of an inch in length. The
young shoots and inflorescence are sparsely clothed with deciduous

% Melia azedarach Linn. (the Persian lilac) is equated as ‘Kaitarya’ ‘Maha-
nimba’ ‘Hemadruma’ etc. by Kirtikar and Basu (Indian Medicinal plants, 2nd edn.

p. 542). It is equated as ‘Mahanimba’ also by Khorey and Katrick, Dymock and
others. ‘Mahanimba’ (Kaitarya) is included in the Madanadigana (class of emetics)

in the Ayurvedic texts and is said to possess almost the same properties and uses as
Azadirachia indica. The Persian lilac has long been used by the Arabs and Persians
who brought a knowledge of its virtues with them when they came to India.

+ The Malayalam and Tamil names Mala Veppu and Malai Veppu res.
pectively are applied also to Melia composita Willd.
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stellate hairs. The tree is usually leafless from December to March:
or April. It flowers during the hot season — March to May and the:
fruits ripen in the cold season. It yields a soluble gum very similar
to that obtained from Azadirachta indica.

External morphology.

Leaves: alternate,. exstipulate,. bi-or occasionally tripinnate,.
nine to eighteen incheslong. Pinnae three to four pairs, each with
about five alternate or opposite, ovate or lanceolate entire or some--
times lobed,. acuminate,. glabrous leaflets, half to three inches long
and one half to one and a quarter inch wide,. on short slender
petiolules. .

Flowers:  small,. one fourth to one third inch long, honey--
scented, lilac, or occasionally white externally and lilac along the
distal margin, bisexual and five-merous. They are borne in large,.
long-peduncled many flowered, axillary cymose panicles which are
generally shorter than the leaves. Calyz pubescent outside, deeply
five lobed or partite, with ovate oblong to lanceolate, acute lobes:
which are imbricate in bud. Corolla’ formed of five free puberulous
petals, much longer than the calyx, imbricate in bud and:well spread.
out in flower. An annular disc: is present just outside the stamens.
Stamens ten with the filaments united into. a purplish- glabrous
cylindric feebly ribbed tube 1/3 inch long, slightly shorter than the
petals, dilated and cut upinto twenty to thirty linear teeth at the:
mouth; anthers glabrous, apiculate and situated within the tube at
its top. Ouvary superior, glabrous, five locular containing two super--
posed ovules in each chamber; style elongate or columnar  and
articulated to the top of the ovary with a clavate capitate or some--
times five lobed stigma..

Frudt: a sub-globose or ovoid or ellipsoid-globose fleshy dark.
purple drupe, about three quarters of an inch long, half to less than
three quarters of an inch in diameter, with soft skin and a very hard
woody or bony endocarp. It is five or fewer chambered, with one
pendulous elliptic seed in each chamber. Testa crustaceous, albumen
fleshy but scanty, and cotyledons foliaceous, The seeds retain their
vitality only for about an year.

131
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Mcelia azadarach

Hist« gy of stem bark
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Officinal parts: Bark, root-bark, flower, fruits and leavéé.h;’- s

Description of stem bark.

The bark of M. azedarach has a dark grey to greyish black
colour. Tts surface is somewhat rough, being feebly fissured and ex-
foliating in small slightly ‘woody’ slices.

The entire bark is comparatively thin: in trunks about six
inches in diameter the bark is less than a quarter of an inch in thick-
ness. The outer bark constitutes nearly half the thickness of the
entire bark. It is not easily detachable from the tissues within and
its inner surface is pinkish brown. The exfoliating outer part of the
rind is very thin and black and appears as a thin black line in trans-
verse sections. The thickness of the inner region wvaries from 01 to
0-2 of an inch in different parts. It has a fibrous texture, but no
characteristic taste or smell. The living or officinal part of the fresh
bark is formed of thin cream yellow to whitish layers alternating with

one another. The yellowish part of the living bark has a bitter
taste.

Histology _

In old barks there is a well defined outer rind (rhytidoma)
formed of alternating strips of cork layers and dead secondary bast.
The cork tissue is composed of many rows of compressed rectangu-
lar cells, often with reddish brown contents. Phellogen is not
very distinet and a secondary cortex is not normally present. The
secondary bast found next within is composed of groups of scleren-
chyma, and medullary rays, and in the older parts collapsed and
compressed phloem tissue is also present. The phloem parenchyma
cells are fully packed with compound starch grains. Starch grains
also occur in the cells of the medullary rays but in a much lesser
proportion. Medullary rays are usually two to five seriate.

Prate XV

Melia azedarach
Histology of stem bark
1. Diagrammatic sketch of a part of the T. S.
2 & 3. Details of cork tissue.

4, Structure of bark with medullary rays.
5. A portion of fig. 4, enlarged.
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Melia composita Willd.

(Syn. Melia dubia Hiern),

Sanskrit. Arangaka *

Malayalam Malavembu, Aryaveppu,
Malaveppu, Turukkuvembu

Tamil do Malaivembu,

Distribution.

The Eastern Himalayas up to about 6000 feet, Assam, Western
Ghats, Northern Circars, Ganjam, Deccan etc. in moist localities.

Habit and general features.

Melia composita is a large tall handsome deciduous tree. The
young shoots, petioles and panicles are very densely clothed with
stellate pubescence, but become ultimately smooth.

External morphology.

Leaves alternate, very large, six to thirty inches long, bi-or
sometimes tripinnate. Pinnae about three pairs oddpinnate. Leaflets
three to seven pairs, one to three inches long, — the terminal the larg-
est, — ovate lanceolate to ovate rotund, acute or acuminate, oblique
at base and glabrous when mature.

Flowers numerous small about one third of an inch long,
greenish-white, or white, fragrant in stellately pubescent, many
flowered, axillary cymose panicles scarcely half the length of the
leaves. Peduncles long, pedicels short Calyz and petals mealy
outside. Stamens as in Melia azedwrach but anthers longer than the

teeth of the staminal tube. Owary glabrous five chambered ; stigma
large with a five pointed apex.

Fruit. An ovoid fleshy drupe of the size of a large olive or
plum one to one and a half inches long and yellowish green when
ripe. The pulp of the fruit has a bitter nauseous taste.

According to Dymock, and Kirtikar & Ba‘su—(IndlanMedlc;l‘n;,l‘_I;lzl;;
vol. I p. 545-46.)

VACA

Source plant in Kerala.
Acorus calamus Linn.

Araceae.
Sanskrit Text

R,
s \
Descriptive Synonyms. (}}S\/

FRTSRTET GEIAT TR ZqAH |

gawll 7 Ageal SfeE 9 A |
(AraTHT:)
Vaco f"gragandha sadgrantha golomi sataparvika
Ksudra patri ca mangalya jatilogra ca lomasa
(Bhava prakagah).

FRAAT WA ST 7 A |
wWrel s a5y ageafa g@me
(UFETg:)
Vacogragandhz golomi jatilogra ca lomagz |
Rakgsoghni vijayz bhadra mangalyeti dagahvaya ||
(Raja nighantuh)

qrEd] AT SIS AT = AT |

TRTA] SAGEET NEA] GES R T 2aHa |
(Afara=ad:)

Prokta vacogragandhz jatilogra romasa ca golomi |
Raktanya svetavaca medhya sadgrandhika ca haimavat I

(Abhidana manjari)

Vaca indicates its property of making speech clear ; Ugrasantha
denotes very strong smelling; and s'ataparvika presence of several
nodes,




44 : 45

Properties and Uses. Sugandha /pyugragandha ca visesatkaphakzsanut |

FRIE Fzw feaen arffaaRsd | Susvaratvakari rucya hrtkanthamukhagodhins ||
fiTE{'EfTEWI?ﬁI:;Eﬁ AT || Sthulagrandhih sugandhasyattato hmaguna smrtza ||

AGEHRER AT BT, &, || \ | R (Bhava prakasah)
(F(ETHT:) QRETFATAT GIR[ A1FAT SHFadIR

SHaIgRa agaray efd fRman

Vaco S gragantha katuka tiktosna vantivahnikrt
Vibandhadhmana stulagni sakrnmutravisodhini

Apasmarakaphonmida bhatajantvanilan haret Parasikavaca sukta prokta haimavatitisz
(Bhava prakasah) Haimavatyudita tadvatvatam hanti visesatah.

Bhava prakagah.

(ATATHT:)

T Ifemarros W/ Aramse |

SRIPRIA FRES RERI | Bhava misra says that Parastkavacd is white and that it is

(gzaEa:) especially effective in destroying vata
Vacﬁ buddhipradz kanthya param dipanapicahi | In carakasamhit:& vaca i?, incl.uded in Ze,zsz,aniya scr.?aping away
Antrasulapragamiani kaphakusthatisarajit || superfluous m]a.tter {9'ptzg77.na, = d_;spelhllzg thel feeling of satlsfa:ctlont I;n
; S5 S - rsoghnam — curing piles, s'Zapras'amanam = removing e
(Hrdayapriyah) eating @

feeling of cold and saiijasthapanam = stabilising sense factors,

et e S‘IT?E{T é\qqa}% ) Vacz is considered to promote intellect in general,
ereRafRaT aggd afa fEwa: | '
: (argIRI:)
Parasikavaca sukla prokta haimavatiti sz |
Haimavatyudita tadvadvatam hanti vigesatah ||
(thvaprakasah)

Vaca is strong smelling, pungent, bitter, causes vomitting,
promotes digestive power, and is useful in wibandha = obstruction,
flatulence and pain (abdominal ?). It causes clear defaeccation and
micturition, cures hysteria, insanity (kapha variety) and destroys
(bhuta) evil spirits. parasites.

Properties and uses of Mahabliari vacd popularly known as

Fulinjana.

GIATSFITAT 7 FRAHFRE |
ERAT{ &I EFISHERATE || ¢
presfee. gueaEaraal &g T |)

| GICEEAE

R R o Lo et st - e T R e L e Mg L i SR L ORSEE P Rl e L
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Acorus calamus Linn.
(Araceae)
Malayzlam ... Vayampu
Tamil | Vasampu
Hindi Bach, Gora vach, Gorbach
English ~ Sweet flag

Distribution and habitat \

This plant is an original inhabitant of the warm temperate
regions of Europe from where it was introduced in India in very early
times. It is now found throughout India under cultivation as well as
in the wild state, in plains, lower elevations and in Sikkim and
Himalayas up to an elevation of 6000 ft. It grows well in damp

marshy places such as meadows edges of lakes and banks of streams
and rivers. '

Habit and general features

Acorus calamus Linn. is a strongly aromatic gregarious perennial
herb, with close set distichously arranged, erect narrowly ensiform,
glossy green leaves, arising from a partially underground creeping
and branching rhizome. When the older portions of the rhizome decay
the branches which get separated become independent plants.

Flowering time: May to June; but the plants flower only
rarely in the plains of South India.

External morpholi)gf'

Leaves : Strongly aromatic, simple, alternate, distichous, very
closely arranged, vertically oriented, linear to narrowly ensiform, two
to three feet long and half to one inch broad, occasionally longer and
broader, glossy bright green, with wavy margin, acute tip and a broad
amplexicaul base. The base is continued some distance upwards as a
feebly split sheath enclosing the next younger leaf on the opposite
side. The upper half which constitutes the blade is slightly broader,
and rapier shaped, (long and narrow with an acute apex.) A thick-
ened or stout midrib like region extends along the entire length of the
leaf. The leaves remain attached to the rhizome for a long time even
after they become dry.

1,
2.
3.

Acorus calamus IL.inn.
The Plant

Infloresence
Nide view of base of plant
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The ¢nflorescence is a short stumpy spadix, two to four inches
long and half to three quarters of an inch in diameter. Tt is borne
about a foot above the ground level on a leaflike but thicker scape 3/

to 8" broad, with the spathe continued beyond attachment of the in-

florescence, as a long leafy structure, varying from six to thirty in-
ches in length. The spadix is sessile, cylindric, thick, greenish, sligh-
tly curved, obtuse and densely and compactly covered with a mass of
numerous pale green flowers.

Flowers : bisexual, fragrant when bruised. Each flower has a
perianth of six somewhat scarious free orbicular concave scaly seg-
ments almost as long as the ovary and with incurved tips. Stamens
as many as perianth segments, with linear, flat, free filaments and
yellow reniform anthers, the cells of which are confluent above.
Ovary superior conical, two to three chambered containing six or more

orthotropous ovules suspended from the top of the Iocules ; stigma
minute and sessile.

Fruit: a turbinate, prismatic, top pyramidal, three celled,
feshy capsule. Seeds oblong with fleshy endosperm.

Officinal part: the rhizome.

The dried I'hl.Z.OIIle‘Of Aco.ms calamus is a common, valuble and
favourite bazar medicine in India.

Description

The rhizome is tortuous creeping partially underground, and
much branched with fairly thick, long adventicious roots, arising from
the lower side. It is about half an inch in diameter, rather spongy
and powerfully aromatic.

The dried rhizome as generally sold in the bazar, consists of
simple or rarely branched subcylindrical to slightly flattened, some-
what tortuous or rarely straight, cut pieces of various lengths, pale to
dark brown or occasionally orange brown in colour andwith rough shrun-
ken often deeply longitudinally wrinkled surface. The dry shrivelled,
persistent bases of the older leaves are often found attached to
the rhizome. 1In older parts of the rhizome the upper side is mar-
ked with alternately arranged large broadly triangular transverse
leaf scars which almost encircle the stem. The marks left by
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the vascular bundles can be made out in these scars. The lower side
shows an irregular zigzag line of slightly elevated tubercular spots,
representing scars of decayed roots. In each such area or spot two
concentric rings or circles can be made out denoting the stele and
cortex. The rhizomes are covered with a thin brownish corky outer
skin. The scraped rhizome has a rough surface and pale-brown
colour. In these the scales of fallen leaves and roots are less
conspicuous.

The rhizome breaks easily with a short fracture exhibiting a
dull pinkish white to pale-brown somewhat spongy or very minutely
porous interior. The freshly fractured drug emits an agreeably
fragrant odour or aroma and has a slightly acrid or pungent and
bitter taste.

Histology.

The transverse section of a fresh unpeeled rhizome is circular to
oval with its outline slightly wavy. It reveals a single row of epider-
mis or rarely a very thin corky tissue or layer at the periphery fol-
lowed by & broad cortex and a large stele or central cylinder. The
- demarkation between the cortex and the stele is quite distinct. The
arrangement of the ground or fundamental tissue is similar in both
the cortex and stele. It appears like a network composed of chains
of neatly arranged spherical cells with the vascular bundles arranged
in a scattered manner at the junctions of the network.

The outermost region (outer skin) in most cases consists of one
or rarely two rows of thin-walled broadly rectangular cells very often
with remnants of dead tissue outside. The corter is a fairly wide zone
and composed of spherical to oblong thin-walled cells of various sizes.
The cells towards the periphery are smaller, at times somewhat collen-
chymatous, and more or less closely arranged. Those towards the
inside are rounded and form a network of chains of single rows of
cells enclosing large air spaces. Almost all the cells are thin-walled
and packed with starch grains except a few which are larger and
slightly thick-walled. These have light yellowish brown contents.
A limited number of fibre groups and concentric fibro—vascular bund-
les as well as secretory cells can also be made out in the cortex.

A distinct endodermais separates the stele from the cortex. Its
cells are thin-walled and show the casparian strips.

Acorus calamus.
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Histology of Rhizome
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The stele is composed of rounded parenchyma or ground tissue
cells arranged in chains of single rows enclosing large air spaces
similar to those of the cortex, and several vascular bundles. These
are found arranged closely crowded and in larger numbers nearer -thé
endodermis. All of them are of the concentric type (phloem surroun-
ded by xylem). Unlike those situated in the cortex, most of the stelar
vascular bundles are generally without associated fibre elements,
though a few are surrounded with a thin layer of thick-walled
cells. The parenchyma cells are loaded with spherical starch
grains. Secretory cells occur amidst the parenchyma cells.

PraTe XVIIL

Acorus calamus
Histology of Rhizome
Fig. 1. Dia,gramma,ﬁic' sketch of a T. S. of the Rhizome.

Structure of the outermost portioh of the.rhizome,

Details of middle region showing endodermis and vascular bundles.
A bundle near the epidermis.

Sclerenchyma group.

A bundle within the endodermis.

L. S. showing the epidermis cortex and a vascular bundle.
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Source plait if Kerala

Alstonia scholaris R. Br.

Apocynaceae

Sanskrit Text

Descriptive synonyms

agqut fReE® aEr [aass: |

GIEEEIRD)
¢t Saptaparno visalatvak sarado visamacchadah™
3 (Bhava prakasah)
AR [=BTT: AT FEB: |
| FEIA: AEIE: AEERE: ||
Sqoy; i G9ehd gaois:
AR e e @i GIEEIEEELD)

Saptacchado gucchapuspah satapuspo brhachavih |
Sataparnah saptapatrah saptahvah saptasamjfiakah ||
Sriparnah snigdhaparnasca sarvakgiri'suparr‘lakah ]
Brhatvagiti vikhyatah sabdaih paryayavacakaih ||
(Abhidhana mafijar)

qgwT: PRRITDAAT FUoT: |
THSET RIS A RTEE: || (ara=aR faemg:)
Saptaparnah suktiparpagcchatraparnah suparnakah |

Saptacchado Gudhapuspastatha salmalipatrakah |
(Dhanvantari nighantu)

Sapta parna meaning seven leaves indicates the whorl of seven

leaves at each node, bahuparna — numerous leaves, wvisamacchadah =
having leaves in odd numbers (seven) »is'alatvak and brhatvalk indicates
the thick or stout bark, guchapuspa, the flowers occurring in clusters
and s’@radah means flowering in autumn.

N
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Properties and uses.

O ARG SAATIEBIESFI S |
Eya: ArageAs: Raworgat: at ClEEEIRD)
¢ Saptaparno vrana slesma vatakusthasrajantu jit
Dipanah svasagulmaghnah snigdhosnastuvarah sarah ||
(Bhava. prakasah)
AESET ATaFER T FESRIRHA N
(ezafia)

Saptacchado vatakaphau jayet kusthajvaradikan |

(Hrdayapriyah)
qgTiRg ferRag e 9 |
AEI] foealISH AUReRTATEAT, ||
(rsfETg:)

Saptaparnastu tiktosnastridosaghnagca dipanah
Madagandho nirundheyfam vraparaktamayakrmin ||

(Raja nighantu)

Sapta parnah overcomes or is useful in ulcer, kapha, vata, leprosy
vatarakta, and parasites,. promotes digestive power, cures asthma, etcj
and phantum tumour, is demulcent, hot, astringent in taste and
jaxative (having permeating action).

Caraka has grouped this under drugs euring leprosy and udarg
Leaf, stembark, rootbark and milky exudate are used in medicine.
A decoction of the bark with pepper is found very effective in inter-
mittent fevers.

(9. Q. C. Book bank |
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Alstonia scholaris R. Br.

| (Apocynaceae)
Mala,yilam' Mukkampala, Ezilappﬁla, Pzla
Tamil ~ Elilaipalai, Mukkampalai, Palai \
Hindi Satium, Chhatram. . ] |

Distribution and habitat.

 Fairly common throughout India in most of the deciduous and
evergreen forests from sea level to about 2000 feet. It is very
common in Travancore—Cochin.

Habit and general features. - .

Alstonia scholaris R. Br. is a very large evergreen tree, sixty to
eighty feet or more in height, with a tall unbranched bole three feet
or more in diameter, in most cases prominently but tressed at base,
and the branches in three or more tiers, arranged in whorls; bark of
trunk and older branches thick, dark grey to greyish brown, some-
what rough, lenticellate and abounding in bitter milky latex; the
branchlets profusely lenticellate, with whorls of five to seven smooth
shining pinnately parallel coriaceous leaves. Flowers numerous,
small, greeriish white in corymbose umbellate panicles, and very
strongly scented. Flowers during November, December and January.

External morphology.

Leaves: simple, short petioled, in whorls of four to seven
elliptic-oblong, oblanceolate or oblong-lanceolate 4/ to 8/ long and 1 to
2%” ‘broad, base acute, apex obtuse rounded or obtusely acuminate or
;arely emarginate, entire, coriaceous, upper surface bright green and
shining, lower surface paler and with whitish bloom, midrib promi-
nent, with nearly sixty pairs of fine, slender, subdued, closely parallel,
transverse nerves connected distally to an intra marginal nerve.
Petiole stout, less than a quarter inch long, with an intra-petiolar
stipule.

1 Inch

. . ¢ Alstoni 1 OW
Flowers: almost sessile or sub-capitate, numerous, small, about stonia scholaris Brown.

half an inch long, greenish white, pubescent, regular, bisexual and k
very strongly scented, arranged in nearly globose composite corymbose
umbellate cymes at the ends of the branches of erect terminal or i
subterminal panicles three to five inches long. Peduncle one to three
inches long, often occurring in groups of three or four. Calyz about one

S e I 1 B
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tenth of an inch long, gamosepalous, pubescent, with a short tube and

five, glandular oblong obtuse ciliate lobes, which are imbricate in
»bud. Corolla salver-shaped, one third to half an inch in diameter,
five lobed ; tube cylindric, dilated opposite the stamens and devoid
of scales; throat villous or hairy within; lobes rounded, twisted in
bud. Stamens five included within the tube near the upper end with
very short epipetalous filaments and oblong lanceolate acute anthers
which are cordate at base. Disc annular or two lobed, the lobes
alternating with the carpels. Pistsl bicarpillary; ovaries distinct,
hirsute with a common filiform style ending in an oblong or cylindric
bifid stigma. Ouvules many seriate, in each carpel.

_ Fruit a pair of pendulous, linear, very narrow, terete, follicular
mericarps, one to two feet long and about one eighth of an inch thick
Seeds many, about one third inch long, peltately attached, linear,
oblong, flattened and slightly grooved, somewhat rough and with tufts
of very fine, silky brownish hairs at each end. 7estq thin, rough and

enerally papillose; albumin scanty, cotyledons oblong, radicle

Superior.
Oficinal part: The stem bark (popularly known as dita bark) root
bal”k’ leaves and milky exudate.

The bark is dark slate grey to greyish brown, but this
pasic colour is very often masked by patches of lichens that
ive a mottled effect to the entire bark. The external surface
g uneven and rough flue to formation of vertical fissures of
varying lengths, prominent transverse lenticels bordered by a
cream coloured spongy tissue and partial exfoliation of the outer
rind in flakes of different size and thickness. The thickness of the
entire bark varies from a quarter to half an inch or more, according
to the age and size of the branch or trunk. In the fresh condition its
inner surface is cream white but the colour gradually turns pale
brown on exposure. The outer bark or rind is one tenth to about one
fourth of an inchin thickness, slightly hard and brittle and can be
easily separated or peeled off in thick flakes, exposing smooth cream
yellow patches. It is devoid of any special taste or smell. In trans-
verse sections the rind has a light cream yellow colour and is faintly
lamellated. The officinal tissue is fairly thick, and can be differentia-
ted into a narrow cream white to light yellowish brown region nearest
the rind, a very broad, intermediate gritty region speckled with
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numerous light - brown spots or small patches and a whitish leathery
inner region from which exudes plenty of latex when cut.

Taste: The officinal part especially the middle bark, is gritty,
and bitter to taste.

Histology of stem bark.

Transverse sections of twigs and young branches show the
following details:

(i) The section is nearly circular with regular outline.

(ii) There is a peripheral zone of cork composed of ten or
more rows of thin walled narrow rectangular cells, two to three times
as long as broad. Some of the cork cells contain cubical or rectan-
gular crystals of calcium oxalate.

(iii) ‘The phellogen consists of one or rarely two rows of very
narrow rectangular cells.

(iv) The phelloderm is formed of comparatively broad tangen-
tially elongate cells some of which contain crystals. Regularly
spaced groups of polygonal cells containing chloroplasts occur in this
region, each group being formed of 5, or 3-10 cells.

(v) The cortex is composed of twenty to thirty rows of some-
what closely arranged thin walled spherical or oblong cells.

(vi) The bast is composed mostly of regular thin walled
phloem elements and medullary rays, in addition to a very limited
number of small three to four celled groups of sclerenchyma, and
latex tubes. The medullary rays are narrow and uni or biseriate, and
their cells are richly loaded with simple spherical starch grains.

Histology of old bark

.In old barks the phellem is considerably thick, with deep in-
d.entatmns and truncated pyramidal projections. It is composed of
eighty to hundred or more rows of narrow rectangular cells with fairly
thlck‘llght.or cream yellow walls. Several of the cork cells
contain cubical or rectangular crystals of calcium oxalate. Within
the cork zone there is a well defined phellogen of narrow cells,
followed by a few rows of newly formed thin walled tangen-
tially elongate, broadly rectangular, phelloderm cells. The older
secondary cortex is composed of large, thin walled nearly cubical to

different groups.
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rectangular cells and several groups of cubical to oblong sclereid-like
cells, with fairly thick pitted walls, the thickness of which varies in
These groups are of varying sizes irregular in out-
line and densely scattered through out the region. The pits in the
walls are fewer when compared to those of typical stone cells. The
bast consists of radial segments of phloem and medullary rays. Cut
ends of several latex tubes can be distinguished amidst the phloem
parenchyma. The elements of phloem are of the usual type and

narrow tangential strips of collapsed elements, occur in the older

portions. The medullary rays are uni or biseriate, their cells being

rectangular and radially elongate in the portions nearer the wood but

broader towards their distal ends. All the cells are filled with small

simple, spherical starch grains.

Distinguishing features
A. Morphological.

1. The bark is dark slate grey to greyish brown, but often
mottled with ash grey patches of lichens, and the surface is rough
with deep fissures and warty lenticels.

2. The entire bark is fairly thick.

3. The rind or outer bark is slichtly hard and brittle and
easily separated and the cut surface is cream yellow.

4. The officinal tissue is fairly thick. Its outer part is gritty
and appears speckled with numerous spots in transverse sections.
The inner portion is whitish, leathery and when cut or wounded in
the fresh condition, exudes plenty of latex.

B. Anatomical

1. The phellem is somewhat thick, deeply fissured and com-
posed of eighty to hundred or more rows of narrow rectangular cells,
with fairly thick, light yellow walls. Some of the cells contain calcium

oxalate crystals.

2. The secondary cortex is fairly broad. The cortical paren-
chyma is composed of thin-walled cubical, broadly rectangular, and
oblong cells. Irregular densely scattered aggregates of sclereid like
cells with pitted walls of varying thickness also occur in this region.
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3. The bast consists of radial segments of phloem and narrow
medullary rays. Cut ends of several latex tubes can be made out in
the phloem parenchyma. Collapsed strips of phloem occur in the old
portions. '

; 4. The ray cells are fully packed with small simple spherical
starch grains. v
C. Taste and odour

~ The officinal part of the bark is gritty with a bitter taste and
‘devoid of any special odour.

PrATE - XX

Alstonia scholaris

Histology of stem bark

Fig. Diagrammatic sketch of a segmeﬁt of young bark with wood.
Details of structure of the tissues.

Diagrammatic sketch of a segment of the T. 8. of old bark.
Structure of cork and cortex.

Structure of the bast region.

Structure of wood.

Cortical cells enlarged to show starch grains.

e R U R

A stone cell group enlarged.
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LAKSMANA
Source plant in Travancore—Cochin*

Ipomaea sepiaria Koenig.
‘Convolvulaceae..

Sanskrit Text

Descriptive synonyms

REEAEA IR | EEAR R N |

FEAUN GASA I [ e 1]
(AATHI)
Putrakakzararaktzlpa'
Bindubhirlafichitachadz
Laksmanz putrajanani
Bastagandhzkrtirtirbhavet.
(Bhavaprakaga)

FEAVTT JASTAAT ARTAS T A3y |
QEAOIT QARG = gAaT Afirefy aorr (1
ANTET s o giedt w7 ar )
AR 97 TFT STAEAT ||
(fagizd)

Laksmana putrajanani nagapatri ca putradza .

Laksmanz putrakandza ca putrada nagini tatha

Nagahva nagapatr: ca tulini maksika ca sa

Asrabinducchada caiva sukanda dagadhzahvayz

(Abhinava Buti Darpana)

* Ipomaea sepiaria Koenig (called cuttittrutali in Malayé,]a,m) and I. obscura

Kergaul (t-irutzlxli in Malayé,lam) are both used as laksmana, here the latter often as

a substitute. The plant equated as laksmana in most books on Indian materia

medica is however Atropa mandra gor’a' Linn. Mandragora officinalia. Ipomaea
obscruu ‘Kergaul is-equated as vacagandha by Kritikar and Basu.

o R R T e ST e i b R
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LA FHiae LA gl WA |
FIFAV TS A0 TR

a7 seHistes] @1 @FAgal Agfesr | _
CIEEICEET)

Laksmanz klitant lakshmi laghuparni ravipriya

Kalankaparni sthalaja pranacaryah prakirtita

Y3 laksmirjalaja sz syanmadhuparni madhalika :
(Abhidhana Maifijari)

MiERERl T Qragianfaad |
WhiEgad 9 SEAERE=A |
(AEaTSEEg:)

Goksirasadrsam puspam romavallisamanvitam
Raktabindusamam patram laksmanzkaramucyate

(Madanapzla Nighantu)

Laksmana is grouped under mantrzkandah (big rhizome) in
Rajanighantu. It is described as white and growing in the
mountains.

Laksmanag means possessed of lucky signs or marks, putrada=
child giver; the terms raktalpabindubhirldi chitachadd, asrabinduchadda,
raktabindusamam patram indicate presence of blood like (reddish)
marks on leaves ; romavalls samanvitam hairy nature and kanda pre-
sence of rhizome Kalankaparii = having dirty (?) marks on leaves;
goksirasadrs'am puspam = flowers like cow’s milk (white). Abhidana
mafijari mentions a watergrown (Jalaja) variety. Though either in
Ipomaeq sepiaria or I. obscura all the above marks are not clearly seen
in leaves of I. sepiaria reddish brown patches occur and flowers of
L. obscura are yellowish or white, '

Properties and uses.

HFAT TR weAoT gRTE: |
GlEERIR)

Kathita putrada /'vasyam laksmana munipungavaih
(Bhava Prakasa),

i
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PERO A AT SargafFaie |
WETE e B @ )
CEITEEEH)
Laksmanz madhurz s1t3 strivandhyaiva vinzgini
Rasayanakari balya tridosasamani varg
(Raja Nighantu)

weHt fometr aadgwel AR | |
(egafi:)
Laksmi pittahara vataslesmala bhatigarbhadz
(Hrdayapriya)
All the authors are unanimous that Laksmanz cures sterility

in women. This claim is supported by the experience of many physi-
cians though controlled clinical statistics are not available.

Laksmana is also cool, toning, promotes bodily strength cor-
rects vitiation due to ¢ridosa, reduces pitta and promotes vdtz and

s'lesma.
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Ipomaea sepiaria Koenig:

(Convolvulaceag)

Malayalam .... Cutti-tirutzli, Tiru~tali.
Tamil .... Tali-kodi, Tzli-kirai Mangikai (K. & B.)
Hindi ... Bankalami (K. & B.)

Distribution and habitat.

This plant occurs throughout India in the plains, especially
near the coast and up to an elevation of about 500 feet in the hills.
It grows commonly over hedges and thickets often near water margin,
on banks of streams and rivers.

Habit and general features.

Ipomaea sepiaria is a glabrous or occasionally pubescent or
hirsute, slender twiner with a slightly. thickened or tuberous peren-
nial root and very short stem producing annually or seasonally a
number of terete villous, greyish purple branches bearing simple,
cordate or ovate—cordate, variable medium sized leaves, very often
blotched with dull purplish patches in the centre and pink to
purplish flowers in cymose clusters on fairly long thickened clavate
peduncles.

External morphology.

Leaves: alternate, petioled, one to three inches long and three
quarters to two inches broad, usually glabrous or rarely somewhat
pubescent, ovate—cordate, with a wide sinus and rounded basal lobes,
to hastate with acute lobes, entire, sinuate or rarely lobed, acute at
apex and most often blotched with brownish or purplish brown pat-
ches towards the centre. The hastate leaves are usually narrower,
being only half to one inch broad and indented at the sides. Petiole
one to two inches long.

Inflorescence a cymose subumbellate cluster of two to twelve or
more flowers on a long thickened clavate smooth round axillary
peduncles as long as or more often longer than the leaf, in which case
it may vary from 4-9 inches.

1 Inch
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Ipomaea sepiaria Koen,
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Flowers pedicelled, showy, light pink to purplish, with purplish
tube. Pedicels short 0°1 to 0'5 inch long, but become thicker and cla-
vate in fruit. Bracts small, lanceolate and caducous. Sepals five,
ovate or broadly elliptic, obtuse, sub obtuse or shortly apiculate,
glabrous with membraneous margin; the outer two slightly shorter
scarcely 0°25 inch long and rugose outside. (Corolla one and a half to
two inches long, light pink, purple or rarely white with a dark eye;
tube about one inch long, cylindric or tubular, funnel shaped, dark
purple within, mouth abruptly widened; limb five lobed and five plait-
ed with the lobes acute and shortly apiculate with shortly lobed
margins. Stamens five, unequal, filaments filiform, included and hairy
anthers at base, oblong. Disc annular. Quary two celled and four
ovuled with filiform style ending in two globose stigmatic lobes.

Fruit an ovoid capsule one fourth to one third inch in dia-
meter, seeds four, 0°15 inch long, grey, minutely tawny and velvety.

Officinal part: The root.

Description of the root.

The root system consists of a fairly long, somewhat thickened
bapfo(’t and several sligh.tly thinner or slender branches, arising from
its base with vc.zry few wiry rootlet§. The main roots are light brown
to slate grey with smooth non-lenticellate surface. The surface skin
is soft, very thin and easily scrapable. The living tissue within is
whitish when fresh, but exposure to air quickly turns it grey. It has
o starchy sweetish taste with slight acridity. The centre of the root

is occupied by a strong cord of woody tissue.

Histology-

The root is nearly circular in cross section with regular outline.
The phellem is very narrow and consists of two to four rows of some-
what broadly rectangular cork cells with light brown walls. A dis-
tinct phellogen can be made out. The cortex is comparatively wide
and formed of fifteen to twenty or more rows of large oblong thin
walled cells, with irregular spaces. The majority of the cells are
densely packed with starch grains. Several of the cortical cells con-
tain spheric crystals. The cortex merges imperceptably with a nar-
row band of phloem which is composed only of sieve tubes, companion

E @L e& (+ 4 Book Bans
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cells and parenchyma, mechanical elements being generally ab-
sent. The wood shows in most cases three or four broad prominent
medullary rays starting from the centre and alternating with broad
wedges of xylem containing several uniseriate rays. The xylem is
composed mostly of large sized vessels and fibres, parenchyma
being proportionately less. The cells of the medullary rays are thin
walled and packed with starch. There is no pith in the centre.

Prare XXII
Ipomea sepiaria
Histology of root
Fig. 1. Diagrammatic sketch of T, S. of the root.

2. Details of structure of the different tissues in the root bark.
3. Structure of the wood region.

4. A few cortical cells enlarged to show the crystals of calcium:
oxalate and starch grains.
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Ipomaea obscura Ker Gaul*

Malayalam ... Tirutali, Cerutali
Tamil

Cirutali, Sirutali, Karugutali.
Hindi

Distribution and habitat.

) This plant occurs all over India in the plains and low hills
from sea level to 3000 ft. Though it is not very conspicuous it is one

of the commonest of the Ipomaeas found on hedges ‘and other
supports.

Habit and geseral featurels.

More or less glabrous twining or trailing annual or occasionally.
perennial herb, with short stem and elongate slender wiry dark
Purplish branches ‘about 1 -2 mm. thick and up to four feet long,
pearing simple, alternate cordate acuminate entire or undivided,

thin glabrous leaves and generally solitary axillary yellowish o

rrarely
white showy flowers with purple eye.

‘E-xlerﬂal morphology-

Leaves simple, alternate, exstipulate, broadily ovate—cordate,
entire; nearly glabrous, deeply cordate at base, thin or membraneous,’
ale bluish green above, glaucous beneath, one to two and a half

inches long and nearly as broad. Petiole one to three inches slender
and longer than the leaf.

Flowers: about one inch across, yellowish or white, showy, pedi-
celled, generally solitary or occasionally cymose clusters of two to
three at the ends of axilliary peduncles. Peduncle slender as long as
or slightly longer than the petioles, one to two and a half inches long.
Pedicels half to one and a half inches long, somewhat thick and arti-
culated with the peduncle. Bracts linear lanceolate about ¥ inch
long and sub-persistent. Sepals five, about 0'4 inch long, subequal,
ovate—oblong, acute, apiculate, glabrous or puberulous, slightly
wrinkled, the outer two shorter, occasionally slightly enlarged or
broadened and reflexed in fruit. Corolla funnel-shaped, % to 1 inch

*% Kirtikar and Basu in “Indian Medicinal plants” 2nd edition Vel. III,
p. 1722-23 equate I. obscura as Vachagandha.
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and about one inch across, light yellow or white with the base of
the tube purple and more or less glabrous; fube narrow, mouth
wide, limb shortly lobed, with five yellowish plaits ; stamens five
unequal and included : filaments filiform, dilated at base; anthers
oblong, pollen grains spinulose; Disc annular OQvary 2 or rarely im-
perfectly four-celled near the base, four-ovuled, with filiform style
ending in a capitate or bi-globose stigma.

Fruit an ovoid, sub acute, glabrous, two-valved, normally four
seeded capsule, about one third inch long with thin dry pericarp.
Seeds brown or dark brown, densely softly velvety, cotyledons crum-

pled and bilobed.

Officinal part: Root.
The root system consists of a strong tap .root growing deep into

the soil, with few lateral roots and wiry rootlets. The taproot is

mostly unbranched, one to two or three feet long and a quarter to
half inch thick, according to the age of the plant, nearly cylindrical
or spmetimes slightly ribbed, light or pale brown and with a smooth
surface. The surface skin is very thin soft and easily separable. The
entire bark is comparatively thin. The living bark has a cream
white to light yellowish colour, a faint characteristic odour and a
starchy taste. The central strand of food forms the bulk of the

root.

Ipomaea obscura Ker,



LODHRAH,

Source plant in Travancore—Cochin®

Symplocos spicata Roxb.
Symplocaceae :

Sanskrit Text
Descriptive synonyms
raftasatadiza aEy e |
fgdm: aEn: wgH: PPTRHs: 0.
ST Fecaa: 9 g U

«(mqsﬁmz})
Lodhra stilvastiritasica sabaro gilavastatha
Dvitiyah pattikalodhrah kramukalh sthulavalkalah
Jirpapatro brahatpatrah pattilaksaprasadanah

(Bhavaprakasah)
AT e ARERAARRASHEE: 1
faQies: wed_r MSt HaeaET: |
(gra=aq fEg:)

Lodhro rodhrah sabarakastilvakastilakastaruh
‘Tiritakah kandahine bhilli sabarapadapah

(Dbanvantarinighantuh)

INTNERANET IgFa® fAeahl AEl@I: |
REATAGART, AT R M

(CICEIGEEITD)
J B oL

%, Most of the books on Indian Materia Medica equate Symplocos racemosa
Roxb. as well as S. crataegoides Ham, as the botanical source of LodhraJ'z or Rodhrah |

De,smodjiuml‘p:ulch@l'um,Benthl an updershrub bel(,)nging to Papilionaceae has L
been equatéd as_Lodhraby Rama. Rao (Flowering, plants of Travancore), and by \
Sir R. N. Chopra (Indigenous drugs of India), but does not seem to he used as the -~
.source of Lodhra.in T. C. State.
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Lodhrastarustirito bahulatvak tilvako mahalodhrah —

Netraprasadanzhvo vranasadi kamahinasca ||
(Abhidhzana mafjari)

AAFHSEAI FT@TY aFerd T |
fazemfgers aq qereatdss =1
g8 IeFOIE T aAMNARNTT |
Aery f& w6 ge2: gatmErEs: ||
(afqaram==idl:)

Sabarakalodhramaparam sitalodhram vakralodhram ca |
Vijieyamaksilodhram tat paramapyaksibhesajam ceti ||
Tadeva valkalzhvam ca tathatisara bhesajam |
Svetalodhram hi kathitam sabdaih paryayavacakaih ||

(Abhidhzna mafijar)

Lodlrah (rodhrah) means stopping (diseases); ¢ilvah = that which
causes demulsence (¢l snehane); sthulavalkalah =having thick bark.

Properiies and uses.

DM T 7Y AaEger: sRATIT |

FALAT USRI g ||
(ATITHT:)

Lodhro grzhi laghuh sitascaksusyah kaphapittanut
Kasayo raktapitta srgjvaratisara sophahrt
(Bhava prakasah)

FRTTEE Si8] ARAr =AY |
T TAT UNeET: FEATSTSE 7 |
(gzai9a:)

Kaphapittapramehaghnau lodhrau netrahitau himau
Tatra gveto gunotkrstah sabaro /nuguno./sya ca ||
(Hrdayapriyah)

67 X8
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Lodhra is arresting (constipating), laghu = (light) s7a ‘:v."iéboij;
caksusyah = agreeable to the eye, overcomes kapha and pitta, is astringent

2! ¥ £ - . .
and is useful in rakta pitta, vata rakta, fever, diarrhoea and oedema

JIATH FAA AT ATARR(I

=gcd favems @R aewdEs: )
@=fETg:)

Lodhrayugmam kasayam tu sitam vata kaphasrajit
Caksusyam visahrttattra vigisto valkarodhrakah

(Raja nighantuh)
According to Raja nighantu it is effective in poison also.

The white variety * (?) is more effective in eye diseases. The
one with redflowers is more commonly used in vaginal diseases and
ulcers. Both have got astringent action. Decoction of bark gives
rolief in upakusa (a disease of the mouth) by gargling.



Symplocos spicata, Roxb*

(Symplocaceae)
Malayalam 53 Paccotti
Tamil o 5 | e Kambhivetti..Vella-lothi

Distribution and Habitat.

This plant is found in most parts of India and has been record-
ed from Kumaon to Bhutan, Assam, Martaban, E. Bengal, hills
of Tenasserim, Eastern Ghats, hills of Vizagapattam, Carnatic,
Shevroy hills, Kollimalai hills and the Western Ghats. It grows well
in the evergreen forests, ravines; and sholas up to about 3000 feet, and
is also occasionally met within the plains of Travancore-Cochin.

Habit -and. 'genera!l' features.

Symplocos spicata Roxb. is usually a medium sized tree or large
shrub in the plains, but'in sholas it'often reaches a height of 60 {t., and |
a girth of 6 ft., with simple; nearly sessile, alternate, elliptic-lanceolate
shiny, coriaceous leaves and small, sessile, regular, white, fragrant
flowers arranged in short compact clusters on axillary spikes which are
often branched. The plant flowers from December to May or occasion-
ally twice a year. Fruits are found usually from April to June.

External morphology.

Leaves simple, alternate, exstipulate, sessile or very short
petioled, up to seven inches long and two and a half inches broad,
elliptic lanceolate or broadly lanceolate, cuneate at base, obtuse, to
shortly acuminate at apex, irregularly crenate, serrulate or rarely
entire and coriaceous, with the midrib and lateral nerves impressed.

Flowers small, sessile, bisexual, regular, white or yellowish—
white, and fragrant ; and arranged in close clusters of ten to twelve, on
three branched or rarely panicled, glabrous or obscurely rusty pubes-
cent, axillary spikes, two to four inches long. Bracts and bracteoles
sma}lll-, gvate, obtuse, persistent and almost enveloping the calyx-tube
in the flower stage. Bracts rusty tomentose and slightly larger than ’
the two bracteoles, which are pgrtially connate, hiiiryy andgwhitish. Symplocos spicata Roxb.
Calyx tube adnate to the ovary, short, with five ovate, obtuse, or

*  Symplocos spicata Roxb,, is the botanical source of Lodhra in Travancore-Cochin, )
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round, glabrous or slightly pubescent, imbricate spreading lobes;
about 1/20 inch long. . Corolla whitish, fragrant, split- almost. to the
base into five lobes each of which is about one-eight of an inch long,
Stamens many (from 15-40) with ovoid, globose two celled anthers;
ovary inferior, generally three celled with an epigynous brownish
annular fleshy dise: ovules two to four, pendulous from the inner angle
of each cell: style filiform, arising from the centre of the disc and
terminating in a capitate or slightly lobed stigma. T
Fruit: drupaceous; globose or ampuliform, faintly twelve rib-
bed, about a quarter of an inch in diameter, glabrous and dark
purple when ripe, and surmounted by a very  short cylindric calyx
tube. The endocarp is thick, hard, woody and ribbed. Seeds one to
three, oblong, with thin testa, fleshy albumen and a curved embryo.

Officinal part: Stem bark,
Description

Bark of young branches are greyish green to slate grey, with
Smoof,h soft: and easily scrapable thin skin, that of the trunk and
older branches are grey or slate grey, but the basic colour is often
masked to a large extent by ash white patches of crustose lichens
i d the surface is general_ly. smooth and without prominent lenticels,
oracks OF fissures. Occasmnal]y faint cracks are noticeable and
this is probably due to some pathological condition.

The entire bark is comparatively thin, varying from a tenth
of an inch in the case of the smaller branches to about half'an inqh
in older branches and trunks. The outer barkis quite thin and in
the fresh condition soft and scrapable, but adheres very firmly to
the underlying tissue on drying. Beneath this layer there is a very
thin zone of light greenish tissue which appears as a thin streak in
transverse sections, but not clearly recognisable in dry bark. The
middle and inner barks together comprising the officinal tissue has
a very light brown colour and a minutely granular structure. The

bark breaks with a short fracture and the exposed surface show’s a
number of short, thin projecting fibre-tips. -

The fresh bark is slightly astringent

and feebly bitter but has
no characteristic odour. : :
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Histology. 1

The cork zonme is composed of a very limited number of rows
of thin walled rectangular cells. The cork cambium is distinct and is
followed by ten to fifteen or more rows of thin walled oblong chloren-
chymatous cells, some of which contain starch grains also. The
cortex is composed of regular thin walled spherical and oblong cells,
almost all of which are loaded with starch grains. Cubical and
rhomboidal crystals are present in a number of them. The bast forms
the thickest part of the bark and is composed of narrow radial segments
of thin walled phloem elements alternating with narrow, one to three
seriate medullary rays. Cubical or thomboidal crystals are present in
a large number of parenchyma cells in the phloem. A characteristic
feature of this region is the presence of many radially elongated groups
of stone cells which are scattered over the entire area. The stone cells
are spherical, oblong, elliptical or radially elongate and have thick
pitted walls. Occasional sparcely scattered groups of sclerenchyma
composed of two to five cells are also found. The wood or zylem is
composed mostly of thick walled fibres (sclerenchyma), vessels and
medullary rays. The cells of the medullary rays. both in the xylem
and phloem are densely packed with starch grains. :

Bark of older branches and trunk.

The structure of the older bark is very similar to what has
already been described except for the following differences.

1. The cork zone is slightly thicker and is formed of 15 to 20
or more rows of cells,

2. The chlorenchyma, is thinner and contains only a fewer
number of rows and: -

3. The groups of stone cells.occur in regular tiers.

Distinguishing features.
j A. Morphological.

L. The entire bark is comparatively thin: '

2. It has a basic slate grey colour which is- often masked by
lichen patches. The surface is generally smooth and devoid. of pro-
minent cracks or fissures.

3. The outer bark is thin. It is scrapable when fresh but
adberes firmly to the underlying tissues in dry barks. In the fresh
bark a thin greenish tissue is visible immediately beneath.

LR A N R e e
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Histology of stem bark
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4. The officinal part of the bark has a light brown colour and
a homogeneous minutely granular structure.

5. The bark breaks with a short fracture exposing short thin
fibre tips.
B. Anatomical.
1.

v The cork zone is thin, composed of few rows of thin walled
cells devoid of contents.

2. In fresh barks there are a few rows of chlorenchyma at the
periphery of the cortex.

3. The majority of cortical cells are loaded with starch grains,
and some contain cubical and rhomboidal crystals.

4. The bast is comparatively thick and is composed of radial
segments of phloem alternating with narrow medullary rays. Several
prominent radially elongated groups of thick walled stone cells and

occasional groups of sclerenchyma- occur in this. region. Most of
the phloem parenchyma cells contain cubical and rhomboidal
crystals..

5. The medullary rays are narrow. Their cells, both in the
xylem and phloem are packed with starch grains.

C. Taste and odour.

The officinal part of the bark has an astringent and feebily
bitter taste, but does not possess any characteristic smell.

Prate' XXV,
Symplocos spicata
Histology of stem bark.

Fig. Diagrammatic.sketch of a part of T. S, of the bark with wood.

Structure of cork and cortex.

1,
2.
3. Bast region with cambium.
4. Structure of wood.

5.

A group of stone cclls enlarged.



Symplocos racemosa Roxb.*

(Symplocaceae)

Bengal — Lodh, Lodhra, Hoora.

Distribution. . |

The chief centres of occurrence are Burdwan, Midnapore, the
Terai of Kumaon to Assam and Pegu, Chota, Nagpur and other areas
of North East India where it is found growing up to an altitude of
2500 feet, above sea level. :

Habil and general features.

Symplocos racemosa is a small evergreen tree from twelve to
twenty or twenty-five feet in height. The trunk attains a diameter
of half to one foot and is covered . with somewhat rough grey or dark
grey bark with an outer corky- friable rind, and blaze pale yellow
mottled with pale orange brown spots. Leaves alternate short—
petioled ovate-oblong to broad lanceolate. Flowers nearly sessile in
clusters on axillary pubescent peduncles. +

External morphology.

Leaves : simple, alternate, exstipulate, short—petioled, four to
8ix inches or more long and one to two inches broad, ovate elliptic-
oblong or broad-lanceolate, acute obtusely acuminate or obtuse at
apex, obscurely crenate or slightly serrulate or rarely entire glabrous
above pubescent beneath when young, but ultimately glabrous or
with few scattered hairs on the ribs and with about 9 pairs of lateral
nerves which though indistinct become distinct when the leaves be-
come dry. Petiole a quarter to about half’a,n inch in length.

Flowers: very short pedicelled, about half an inch in diameter,
whitish at first but soon turning a lively yellow with an ovate, villous
or tomentose bract and two small bracteoles, and arranged in simple
axillary or terminal, many flowered pubescent racemes, half to one
inch long. Calyz (hypanthium) short, five—partite, persistent slightly
enlarging in fruit, with the lobes broadly ovate to roundish obtuse,

# This is given as the source of Lodhra in books of Indian Materia Medica,

o

glabrous and imbricate in bud. Corolla rotate, five—partite nearly g

the base lobes, oval, concave, smooth, about three times the length
of the calyx. Stamens numerous many seriate, the outer longer, fila-
ments as long as the corolla, filiform but flattened at base where they
ordinate to the corolla; anthers small, short, two—celled, dehiscing
longitudinally. Ovary inferior, shaped like an inverted cone, three
or rarely two to four locular, generally with two pendulous ovules
arising from the inner upper angle of each chamber; style short,
filiform ending in a capitate or scarcely lobed stigma. .

Fruit: a slightly fleshy, oblong, or subglobose, smooth, three
chambered, one to three seeded drupe (pyrene), one third to less than
half an inch long, crowned with the persistent calyx cup and purplish-
or purplish black when dry. Endocarp hard woody, and often ribbed..

Seed oblong, with fleshy endosperm, embryo straight or covered with-
the cotyled.ons much shorter than the radicle. )
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Symplacos crataegoides Ham.

Distribution and Habitat.

Occurs, up to an elevation of 9000 feet, in the Himalayas, the
Indus valley, Assam, Khassia hills and Burma.

Symplocos crataegoides is a large shrub or medium sized tree with
its young branches more or less pilose. The leaves are membraneouz?,
two to four inches long, elliptic or ovate-elliptic, -acute or acumi-
nate, rounded or cuneate at the base, glabrous or pilose on the midrib,
nerves prominent beneath, petiole short. Flowers pedlcelle(.i,
generally white but becoming yellow, fragrant, arranged in
cymose corymbs on elongate terminal and axillary panicles, those of
the lateral branches often few and with longer pedicles ; bracts small,
linear, caducous, Calyz-tube obconic, glabrous or more or less pilose,
with rounded or lanceolate and acute, ciliate lobes. Corolla three
times longer than the calyx, 5 partite, Stamens twenty to sixty,
equalling the corolla in length ; filaments united in five bundles. Ovary
two-celled. Fruit nearly globose less than one third of an inch long

with the remains of the calyx limb, forming a crown and black when
ripe.

Desmodium pulchellum Benth. *

(Syn: Hedysarum pulchellum Linn. Roxb.
Dicerma pulchellum D. C.)

Malayalam ... Paccotti (2) (RR)
Tamil ... Vellalothi (RR & Chopra)

Distribution and habitat.

Throughout India from sea level to about 3000 feet but not
abundant anywhere. It is common in Travancore-Cochin where it

eccurs mostly as an undergrowth of deciduous forests as well as in
the plains.

Habit and general features.

; Des_m.odfium pulchellum, is an erect slender shrub three to six
feet high with finely grey-downy terete or at times slightly angled

fragile woody branches, bearing pinnately trifoliate leaves, the
Jeaflets being fairly large, ovate - lanceolate coriaceous and prominen-
1y reticulate, and small yellow concealed flo

; wers in terminal as
well as axillary, eonspicuously distichously braec

: : : teate racemes one to
wo feet or more long. The plant is quite characteristic when in
slower and fruit. )

External morphology.

Leaves: large, alternate, stipulate, long-petioled, pinnately
grifoliate; petiole a quarter to half inch or more in length, channelled
above, densely downy. Stipules about 1/5 or 1/4 inch long ovate, long
acuminate. Leaflets stipellate, ovate—elliptic, elliptic-oblong, or
ovate-lanceolate three to six inches long,—the end one being the largest
and symmetrical while the laterals smaller and oblique,-rigidly
coriaceous, green, somewhat rugose and glabrous above, and paler
finely downy and prominently reticulate beneath. There are 8-10

pairs of prominent secondary mnerves with the tertiary reticulations
also strongly marked.

* Rama Rao of “Flowering plants of Travancore’” and Sir R. N. Chopra
in ¢“Indigenous drugs of India” equate D. pulchellum with Lodhra. It is however

very doubtful whether this plant is used as the source of Lodhra any where in Tra-
vancore—Cochin or in India.
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Inflorescence: terminal as well as axillary racemes a quarter
to one to two feet or more long — usually much longer than the leaves
with the flowers in umbelled fascicles of two to six, partially or
completely concealed in the axils of conspicuous bifarious leafy
bracts or floral leaves; each of two round or orbicular lateral leaflets
only, the odd or terminal leaflet being reduced to a bristle nearly as
long as the laternal leaflets. Bach raceme may have twelve to
fifty such umbels. The paired ‘bracts’ placed back to back and
provided with short petiolules, are orbicular or rather oblique, three:
eighth to half ineh long, and have the same texture and surface
features as the leaves.

Flowers: Small, pale or greenish-yellow, papilionaceous. Caly»
One twelfth of an inch long with the teeth lanceolate and shorter
than the tube. Corolla exserted, about three times as long as the
calyx, the standard or vexillum free above the middle and the wings
more or less adhering to the keel petals which are incurved. Stamens
diadelphous. Ovary unilocular, with few ovules, style incurved. i

F'rust: a small two or rarely one to three seeded and jointed
long apiculate ‘indehiscent legume about one quarter inch long, con-
stricted and villous on both the sutures glabrous on the sides and
separating when ripe into nearly round one seeded indehiscent seg-
ments, about one eighth inch long.

~ ASVATTHAH
Source plant.
Fiscus religiosa Linn.
: 1N (Urticaceae)
Sanskrit Text.
Descriptive synonyms
_ Afg: fc@rageemEr Twga: |
Bodhidruh pippalosvattha Scalapatro gajaganah |
(Bhava prakasah)

ClEEETR))

fivte: A afiaar TsEE: |
- ERATOMTED] AT ATfEA1E: || :
ineiaail » A (REAITSHETE:)
1]:[1512?,—2 ;,, ,SC y’i‘mg“loslvat?ha’h ksiravrkso gajasanah |
asagcala alo mangalyo bodhipadapah||
v : (Madanapalanighantu)
a: FeEEEaers: afims: |0 -‘ .
AR MBS AR Tz ||
A1, efegdr B g w=reesa:
(a9 s w5 @@ giaea: |
A C X
OZAT THIRAETEAFA: -
(AR fETg:)
Pippalah kesavavasascalapatrah pavitrakah |
Mangalyah Syamalo /'Svattho bodhivrkso gajasanah
Srinan ksiradrumo viprah subhadah syamalachadah | -
Pippalo guhyapatragca sevyah satyah sucidruman||
Caityadrumo dharmavrksascandrakaramitzhvayah |

(Dhanvanthari nighan'gu)
As'vattah means lasting long.

Pippalah —having water. Ksiravrkso — possessing milky latex,
calapatra, caladalah indicate the peculiarity of the leaves which move
with the slightest breeze producing a rustling sound ; mangalyo bodhi-
padapah — the bodhi tree of sramana bodhidruh — possessing know-
ledge (conscious tree).
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Properties and uses.,

fimer gt Fa: fawdeon an@fa |

RG] &l avdl Arfa e
- (ATEIHTRT)

Pippalo durjarah sitah pittaslesma vranasrajit |
Gurustuvarako rikso varnyo yonivigodhanah ||
' (Bhava prakasa)
AP FE AR T AT |
Fafea aarafuieE o
(rsiEoE:)
Agvatthavrksasya phalani pakvanyativahrdyani ca sttalani |
Kuravanti pittasravisarti dzham vicchardisogarucidosanasam
(Rajanighantuh)
EECINERCRISEELRITNE R (FFamafefaTg:)

Agvattho [ pi smrtastadvadraktapittakaphapahah
(Dhanvanthri Nighantu)

“orger; dATATONR’
(Tagrar)

Asvatthah sarvaraksanam |
(Bhagavat Gita)

Denotes importance of (asvatthah) Pippala is digested with

difficulty, is cool, overcomes pitta, kapha ulcer and Vatarakta. It is
heavy, astringent, causing dryness, improves complexion ‘and cleans
vagina. Caraka has included this in the group causing retention of

Sugruta has grouped this under fruit astringents.

ficre: gayteg s Fawa sECEAET |

Whaeza: @ & gar arfgmee: & a&: |l
(@r=ifeEng:)

Pippalah sumadhurastu kasgyah sitalasca kaphapitta vinasi-

TRakta dahagamanah sa hi sadyo yonidosaharanah ||
(Rajanighantu)




Fiscus religiosa Linn.

: (Urticaceae)

Malayalam ... Arayzal, Ariyalu
Tamil ... Arasu, Arasumaram
Hindi ... Pipal, Pipar

Distribution and Habitat.

This tree is common in most parts of India, though it is belie-
ved to be found in its wild condition only in the sub—Himalayan for-
ests and Central India. Tt is frequently planted on village sites 'in

the vicinity of temples or in temple grounds. It grows .self .sown in
most places.

Habit and general features.

% “ Fliscus religiosa is a very hardy, large, semi-deciduous, entirely

glabrous tree, growing to a height of about 70 to 80 feet with a com-
Paratively short, ‘stout trunk and numerous widely spreading bran-
ches. The ultimate branchlets are drooping and bear long-petioled,
chinys ovate-cordate, long caudate-acuminate leaves which produce a

cculiar and characteristic rustling sound when the wind blows. This
has given rise to its Sanskrit synonyms chalapatra, chaladala etc. Its
growth during the first ten to fifteen years is very slow, but later the
rate of growth is considerably accelerated. In young trees the trunk
is erect, regular and circular in cross section, but as the tree grows
old the trunk develops large, perpendicular ridges or buttresses.

Ficus religiosa.

External morphology.

Leaves: alternate, stipulate, very long petioled and pendulous;
1 blade ovate-rotund to ovate—cordate, entire, undulate to strongly
wavy, coriaceous, deep green and glabrous above, minutely tubercled
« beneath (when dry); base broad rounded to truncate or occasionally

emarginate and cordate or very rarely slightly narrowed in young
leaves; apex narrow, caudate-acuminate, the cusp of the leaf pro-
duced as a linear-lanceolate often partially twisted, curved tail one

) to three and a half inches long, or approximately about a third of
the length of the leaf. The leaf blade including the cusp may reach
a maximum length of eleven inches. There are about eight pairs of

'! »
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primary lateral nerves with the fine but quite distinct teritary reti-
culations. The tender leaves are rose to light red in colour. Petiole
two to five inches long, round smooth and slender. Stipules small,
sheathing, ovate-lanceolate, acute and caducous.

The syconia or fruit receptacles which occur in axillary pair.s,'
are sessile, depressed globose, smooth, one third to half an inch.m
diameter, purplish when ripe, with three broad bifurcated spreading
basal bracts. Male, female and gall flowers occur in the same rece-
ptacle. Male flowers few, situated near the mouth of the recepta.cles,
sessile, with three broadly ovate perianth segments and a single
stamen with short filament and ovate rotund anther. The pistillate
flowers are sessile or stalked, with five lanceolate perianth segl?lents
and an ovary with a short lateral style ending in a minute stl.gma.:
The gall flowers most numerous and generally devoid of perianth
segments.

Officinal parts. Stembark, root bark, leaf, leaf bud and seed.

Description of stem bark.

~ The bark is grey or ash coloured, and half to one inch or more
in thickness. Those of younger branches are almost smootb, -but
in the older trunks and branches it exfoliates in irregularly cqcular
woody flakes of varying sizes. The appearance of the bark as in the
case'of Ficus bengalensis varies according to the age of the stenfl or
branch. Young barks are greenish to orange brown and have a fairly
smooth and non-lenticellate surface. In these, the outer part of the
rind, i. e. the outer skin exfoliates in extremely thin or membra-
neous flakes that are easily scraped or rubbed off as in the case of
Ficus glomerata. Barks of trunks and older branches half to one or
one and a half inches in thickness, are light brown but covered with
whitish or ash coloured crustose lichen patches. Portions of the outer
bark frequently flake off, leaving deep irregularly round oval or
elliptic orange brown depressions with scattered droplets of dried
exudations of latex. As a result of the flaking the surface of the
bark appears rugged and uneven, though devoid of prominent lenticels,
cracks or fissures.

The rind or outer bark is not of uniform thickness: In old
barks it consists of uniformly thin corky zones alternatl.ng with hard
«woody’’ layers of varying thickness, which often exfoliate.
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In transverse sections the fresh bark is deep pinkish or brow-
nish towards the periphery but the shade becomes progressively
lighter towards the inner region, until it becomes almost colourless
and imperceptibly merges with the inner bark.

The middle bark is only about a quarter of the thickness of

the entire bark and in transverse or longitudinal sections it appears as
a brownish or light reddish brown granular tissue. The inner bark
comprises more than two thirds the thickness of the entire bark. It is
somewhat lamellated “and consists of layers of light yellowish or
orange-brown granular tissue, slightly more than a millimeter in
thickness, alternating with light rose coloured, fibrous tissue. The
inner most part, namely the portion adjoining the wood is whitish and
more fibrous in texture, the fibres often running more or less obliquely.
The lamellated condition of the inner bark with its alternating layers
of granular and fibrous tissues, is an important structural feature
which distinguishes the bark from that of F. bengalensis—In F. benga-
lensis the cortical portion of the bark is fairly thick, coarsely
granular and breaks with a short fracture. But in F. religiosa the
corbical zone is narrower, more homogeneous and finely granular. In
7 berngalens?‘s thg entire rind is comparatively thick and woody and
the exfoliating pieces are generally larger and thicker.—On exposure
ghe colour of the cut surface becomes light purplish at first. On dry-
ing, the entire cut surface assumes a characteristic uniform orange
brown colour and the lamellation is clearly visible.

Histology.

The ‘woody’ part of the rind or outer bark consists essentially
of dead elements of secondary cortex namely masses of stone cells,
interposed with layers of collapsed, compressed cortical parenchyma
with brownish contents. The phellem or cork tissue is composed of
pbroadly rectangular jto almost cubical, fairly thick—walled cells. A
distinct phellogen and three or four rows of newly formed phelloderm
are also present.

The cortex (secondary). The cells of the cortical parenchyma
are thin walled and circular to oblong in transverse section. Most of
them are loaded with starch grains, while several others contain
rhomboidal crystals of calcium oxalate. Towards the periphery of
the cortex there is an almost continuous, broad band of sclereids,
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seven to ten or more rows deép, but in the inner region the sclereids
occur in scattered irregular groups. The walls of the stone cells are
pitted but comparatively thin. Broadened terminal portions of a
number of medullary rays can also be made out in the cortex.
There is no clear demarcation between the cortex and bast. The
inner bark namely the bast region constitutes the widest part of the
bark and consists of radial segments of phloem, alternating with
three to five seriate medullary rays. The phloem contains in addi-
tion to the regular thin walled phloem elements, several scattered
small sized groups of sclerenchyma; each group consisting of two to
five to seven or ten cells. Their walls are very thick but not pitted,
Several of the phloem parenchyma cells contain rhomboidal crystals
of calcium oxalate. The medullary ray cells have thick pitted walls
and are fully packed with compound, starch grains. A distinct cambi-
form tissue of 4—6 rows of cells separates the bark from the wood. The

wood is composed of large vessels and wood parenchyma.

Description of root and root bark.

Younger roots are yellowish brown with rows of narrow trans-
versely extended blackish lenticles varying from one to one third of
an inch in length and about 0'025 inch broad with the mouth a
narrow streak bounded by two black margins. Except for the lenti-
cels the surface is fairly smooth. Outer skin very thin or membra-
neous and easily scraped exposing a turmeric yellow tissue beneath,
often with a thin light reddish or orange coloured layer beneath the

outer skin.

- The roots are easily cut, the wood being soft and highly porous.
Latex exudes in plenty from the inner part of the bark. The ‘entire
bark is about one tenth of the thickness of the root, the thin brownish
yellow outer skin forming a very narrow ‘outermost corky layer. The
rest of the bark has a rose red tinge, the colour being deeper towards
the periphery.

In larger roots the surface colour is more reddish or reddish
brown with a turmeric yellow colour showing beneath with rows of
transversely extended lenticels as in the younger roots. The ‘lenti-
cels are however, more numerous and in more closely arranged rows.
The surface skin has a reddish brown colour. It is quite thin and
soft, easily scrapable and more or less translucent. On scraping, the
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exposed tissues appear dull white, but gradually turn reddish. The
entire bark in transverse section is from one tenth to one eighth the
thickness of the root. The outer most layer or skin is quite thin and
the rest of the bark is made up of the living officinal tissue which
shows a more or less homogeneous texture and light purple colour.
The colour is deeper towards the inside with narrowly pyramidal
zones of light purplish colour radially extending outside towards the
periphery. The cut surface gradually turns deep purple and finally
dark purplish brown. The wood has a very light yellow colour. It

is quite soft and appears highly porous with large number of large
sized vessels.
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Distinguishing features of the root.

The yellowish brown soft, easily scrapable outer skin with
transversely extended rows of linear or narrow blackish lenticels, the
easily cut nature of the entire root and the highly porous wood with
very large sized pores are distinguishing features.

Prate XXVII

Ficus religiosa
Histology of the stem bark.

Fig. 1. Diagrammatic sketch of a segment of a T..S.
2. Details of structure of .cork and cortex.
3. & 4. Details of 'structure of bast regien.

5. Structure of wood.

Ficus religiosa

Histology of stem bark
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VATAH or NYAGRODHA
Source plant. |
Ficus bengalensis Linn.
(Urticaceae)

Sanskrit Text. ;
Descriptive synonyms

T TEES: G AN RIS g |
& FHEEET agTET A
(ATATHTIY)

Vato raktaphalah sragi nyagrodhah skandhajodrumah |
Ksir1 vaisravanavaso bahupado vanaspatih ||

(Bhava prakasah)

=R g WhES: ThrIRIggIEE |
franfzaa 327 gaErEr aaaiaEf
(erfigTmad)

Nyagrodho bahupado raktaphalah skandhajodvyupasgi |
Vigramanilayagca vato yaksavaso vanhspatirbhavati ||
(Abhidhana mafijari)

Vaiah means wound around (by adventitious roots) (vatvestae);
raktaphalah-having reddish fruits; s'ringi—aerial roots, nyagrodha—
blocking the way (due to adventitious roots), skandhaja sprouting
from the stem (cuttings take root), drumah—firm; hsiri-milky, indicat-
ing possession of latex; baaupddah-having many legs (adventitious
roots supporting the branches); wvaisravanaviso—the bodhi tree of
gramana or is it vis'rand vdsa, alluding to the shade.

Properties and uses.

9&: FAT TEAlEY FRfaeamE: |
quafl fFaqaias: s ArFEITEd |l
GIEEETE)
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Vatah sito guruh grahi kapha pitta vranapahah |
Varnyo visarpadahaghnah kasayo yonidosahrt ||

(Bhzava prakzyah)
g2: FAET AL AR SRt )

SHEEGIAIZARIREERF: ||
st
Vatah kasayo madhurah gisirah kaphapittajit |
Jvaradahatrsa moha vranasopha paharakah ||
. (Rija.nigha,xgtuh)
9z: 2ldq: FAMA A BROHE:
a1 FESEassiwaafama: |

Vatah sitah kaszayasca stambhano ruksanatmakah

Tatha trsna chardi muarcha raktapitta vinaganal ||

(Dhanvantharj nighantuh)

Vata is cool, heavy, arresting, relieves kapha,
improves complexion, overcomes erysepelas and burn
astringent and cures vagmal diseases. According to Dhezis et
Nighantu it is also useful in thirst, vomiting, coma, seurvy (and a,ll?l(‘;
diseases). The same authority mentions a variety nadivatah (I‘ive
panyan!). Caraka and Susruta have grouped vatah under fruei
astringents.

Dpitta and ulcer
- £
Ing sensation, iq

Vatah is widely used in the treatment of skin dige

pitta and rakta predominance. S
AL AN G : |
FAL: ST AT i e |)
wd wdtaeartd w3 oaeRe |
(E@ﬁm:)

S —— 7 el e P 4‘3 » d» G. Reek Bank }
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Nyagrodhodumbarasvatthaplaksanam pallavastvacah |
Kagsayah sitalah pathyza raktapittatisarinam ||
Evam kapitanasyapi smrtam taih paficavalkalam |

(Hrdayapriyah)

digase duf & fFAefaziasd |
FAF AL Q7 ArfqAreaRgad |
(@ZasEfan

Ksira vrksaphalam tesam guru vistambhi sitalam |
Kasayam madhuram sam]am natimarutakopanam ||
(Sugrutha Samhita)
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Ficus bengalensis Linn.

Ficus bengalensis Linn.

(Urticaceae)
Malayalam A, Al, Peral
Tamil Al Alamaram, Vatamaram
Hindi

LA Bargat, Bor, Bar.

Distribution and habitat.

Commonly found all over India from sea level to an elevation
of about 3000 ft. It grows wild on the sub-Himalayan tracts, Circar
mountains, lower slopes of the Deccan Hills and the Malabar coast in
deciduous and semi-evergreen forests. Owing to its usefulness as a

cool shade tree it is generally planted along road sides and in
villages. A

Habit and general features.

Ficus bengalensis is a very large semi—deciduous

a height of seventy feet or more, with a stout trunk at
feet in girth, .long thick horizontally growing branches and an exten-
sively spreading der-lse crown. The tender shoots are pubescent. A
large number of ae-rla,l rf)ots develop from the branches, several of
which reach the soil. W }}en first f01:med these roots are very slender
put a number of them t.th%{eI.-l considerably to form pillar like sup-
ports which are often 1ndlst1ngu1shab.le from the parent stem and
enable the branches to lead separate existence if they get severed from
the parent stem or wl'len the parent stem deteriorates. As the result
of the continuous horizontal grovcfth of the branches the tree spreads
over a wide area. Latex exudes in plenty from cuts or wounds.

tree reaching
taining 20-30

External morphAology.

Leaves: found in clusters at the ends of the branches ; they are
alternate, stipulate, petiolate, four to eight inches long and two to
five inches broad, broadly elliptic to ovate or orbicular-ovate, rounded,
subcordate or slightly narrowed at base and blunt or obtusely cuspi-
date at apex, entire, coriaceous, pubescent or tomentose below,
especially when young, glabrous or glabrescent when full grown,
glandless and strongly three to five or occasionally seven ribbed from
the base. There are four to six pairs of prominent secondary nerves
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with their tertiary reticulations quite distinct. Petcole half to
two inches long, stout, with a broad smooth waxy gland on the under-
side of its distal end. Stipules coriaceous, three quarters to one inch
long.

The fruit receptacles or figs: are axillary, sessile and occur in
pairs,—each with three large broad rounded spreading nearly glabrous
coriaceous basal bracts—, globose, half to nearly three quarters of an
inch in diameter, puberulous, dull greenish at first and brickred
when ripe. Male, female and gall flowers are found in the same rece-
ptacle.

The staminate flowers situated near the mouth of the receptacles,
are sessile or short stalked, each flower consisting of four, rather
broadly lanceolate, imbricate perianth segments and one stamen,
Pistillate flowers have the perianth similar to that of the male but
shorter; ovary one celled one ovuled with an elongated style. The
gall flowers have perianth similar to pistillate flowers but the ovary
has a shorter style.

Fruits: small, crustaceous seed like achenes, enclosed in the
common fleshy receptacle.

Oficinal parts: Stem bark, Root bark, adventitious roots, leaf,
leaf bud and milky exudate.

Description of stem .ba}k

The appearance and thickness of the bark varies according
to the age of the branch or stem, The original colour of the bark is
dark slate grey but this is most often masked by thin patches of
closely appressed pshy white, light blue green, or grey, crustose
lichens which imparts a mottled appearance to the surface. The young
bark is comparatively smooth, even though longitudinal and trans-
verse rows of small lenticels are present, The lenticels are generally
spherieal or oblong, one tenth to ene fourth inch long but devoid of
wide diverging rim, In elder barks, the lenticels are more numerous,
closely spaced and prominent, The rind is 1/4" to 3/4" in thickness.
Its outer part frequently flakes off in hard woody eircalar or oblong
slices. These pieces which can be easily lifted off with a knife are
irregular in outline, about a quarter of an inch or more -thick,
about an inch wide and its inner surfaee is granular, light green,
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yellowish brown or reddish brown. The inner part of the rind is
a,.bout one or two mm. in thickness and adheres closely to the inner
tissue. The fresh cut surface exudes plenty of latex, and is of a
beautiful pale pinkish or fleshy colour mottled With’ numerous
scattered specks of a deeper tint, and occasionally with somewhat
larger whitish patches. But the colour is not uniform throuchout
the thickness of the bark. The outer two thirds has a dee ¢ ink
to reddish tinge and a granular appearance. The inner thirdp Eha,t
is, the part adjoining the wood is lighter coloured or even Whitis’h and
fibrous. This fibrous portion is composed of several layers of oblique
fibres running in opposite directions in alternate layers. On

exposure the entire cut surface turns a uniform dull rose brown
and ultimately becomes light brown.

Fracture The. outer two thirds of the bark breaks with a clean
short fracture exposing a rosy coloured granular tissue; the inner

ortion which is fibrous does not easily break. Th
gstringent taste. e bark has an

Histology-

A transverse section of a ver ou .
nsis shows the.a following details of Ztrictlrllli.baTrl}ileo(futF;(Z;i:tengaz_
viz. the cork-tussue or phellem is composed of three to six 3 6
o thick-walled ?ectz.mgular cells nearly twice as long as broad I‘TOLVS
sork cambium is distinet and is formed of two rows of n.arrov:
rectangular cells rich in protoplasm. The cortex is fairly wide
B s composed of several rows of cells. A wide continuous or
annular band of sclereids is present at the periphery of the
cortex. The stone cells are mostly oblong to rectangular, spheri-
cal or polygonal and have thick, pitted walls. In addition’ tc? this
band of mechanical tissue, the cortex contains several Scattered
one to few celled groups of stone cells. The cortical p,emrench maj
cells are thin-walled and more or less cubical to oblong. Severaslr of
them are loaded with compound starch grains, while others contain
calciun oxalate crystals or tannin. The inner bark or bast is thin
and consists of radial segments of phloem alternating with two
to five seriate medullary rays. Irregular groups of sclerenchyma,

as well as groups of stone cells and latex tubes also occur
abundantly.
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The wood is composed of vessels, wood fibres, wood paren-
chyma and medullary rays. The wood parenchyma and medullary
rays are packed with starch. The walls of the‘ medullsfl‘y ray cells
are pitted in the wood region. Vessels occur singly or in groups of
two or three.

Structure of old bark The outer bark or rind is composed of
compressed cork tissue and hard ‘woody’ dead elements of secondary
cortex which include large masses of stone cells and compressed
thin-walled cortical elements.

The regular cork cells are rectangular and somewhat thicl.g-
walled. Many of them have brownish contents. The cortex is
a fairly wide zone forming more than half the thickness of th.e
officinal bark. The entire cortex is secondary in origin and is
almost completely beset with large groups of stone cells. ’_[jhe
stone cells are rectangular oval, or cubical and thin or thick
walled. Parenchyma is very sparse and occur between groups of
stone-cells. Most of the parenchyma cells contain tannin while others
contain rhomboidal crystals of calcium oxalate or compound starch
grains.

Stone cells are also developed in the inner bark or bast. Ther.e
are only very few phloem parenchyma cells and these are comparati-
vely thick-walled. Sclerenchymatous groups are fewer. Latex tubes
occur abundantly in the middle and inner barks. Medullary rays
are two to five seriate and extend up to the middle bark. The med‘u-
llary ray cells contain starch grains; some have pitted walls while
others are thin-walled.

The cambium is composed of small rectangular thin-walled
cells and the wood consists of xylem vessels, wood fibres, wood
parenchyma and medullary rays. The medullary ray cells haYe
pitted walls. Wood fibres and wood parenchyma are arranged in
alternating bands. Vessels occur either singly or in groups of two or
three. The medullary ray cells and wood parenchyma are thickly
packed with starch grains.

Distinguishing features.
Morphological

1. The entire bark is comparatively thick. It has a dark slate
grey colour and a fairly prominently lenticellate surface which is not

|
|
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deeply fissured or cracked.
ash grey or light blue lichen patches.
tly in longitudinal series but not densely.

2. The rind is comparatively thin, but hard and woody, In
places where it becomes thickened its outer part flakes off as irregu-
larly circular or oval slices leaving shallow depressions.

3. The officinal part of the bark has a rosy tint. The colour is

deeper towards the periphery, where numerous granular specks of a
deeper colour are present. :

4. The outer bark breaks with a clean fracture, but the inner
portion is distinctly fibrous.

Description of root-bark.

The root bark is generally of a dark purplish colour, but the
ounger roots are of a lighter tint. The bark is about 1/10th ,the thick-

1esS of the entire root. The outer bark or rind is thin and peels off in
Aalses. These flakes are almost thin in

! younger roots, but ick
,nd firmer in older roots. o ¢ e er
e

The surface is covered i
- with transverse
i of lenticels placed 1/3" — 1/2" apart and each measuring up to

aboub half inch in length, but devoid of fringes of corky tissue. In

still older roots the 1enti?e1s appear irregularly scattered owing to
the development of additional rows of lenticels in between the
original TOWS.

Latex exudes in plenty from the bast region of fresh bark when
out or bruised. In transverse sections the bark has a light rose
brown colour, the rosy tinge being more prominent at the periphery.
The rind is formed of an outer blackish wavy strip, scarcely one
fourth of a hair breadth in thickness, and a thinner whitish zone
within. The middle bark is flesh coloured, the colour deepening on
exposure. The inner bark is yellowish-brown especially in the region
adjoining the wood,

The wood is very sparsely porous and striated with alternate
concentric layers of whitish and darker tissues.

The medullary rays
are narrow or fine.
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The general colour of the cut surface of living or officinal part
of the bark in both stem and root are similar, but in the stem it is
more granular and the demarkation between the granular and fibrous
zone is quite distinct whereas in the root bark it is more or less
homogeneous.

Taste slightly astringent but not so much as in the stem bark.

PraTe XXIX

Ficus bengalensis
Histology of Stem bark

Fig. 1. Diagrammatic sketch of a segment of the T. S. of the young bark.
Structure of the cork and cortex in the young bark,
Structure of the bast region. ]

[~ 89 52

Structure of wood.

Diagrammatic sketch of a segment of T. S. of old stem bark,
Structure of the cork and rhitydome.

Structure of the middle bark.

. Structure of the bast.
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Ficus bengalensis
Histology of stem bark,
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Fuicus bengalensis. 2. Ficus religiosa. 3.
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Stem barks:

UDUMBARAH

Source plant. _ ¥ P
Ficus glomerata Roxb.
Moraceae (Urticaceae)

Sanskrit Text.
Descriptive synonyms

STl SFOFRL AFMFT RATHF: |

go hemadugdhakah |
(Bhava Prakasah)

Udumbaro jantuphalo yajiian

a?'wz afigar R qaTH: |
awgmaaa*a‘*ﬁ IF: MaaHs: |
(97a=adt fmog:)
Udumbarah Lsmavrkso hemadugdhah sadaphalah |
Apuspaphalasambandho yajiangahsitavalkalah |
(Dhanvantan nlghantuh)

FHEFHH] AT AR gqféfﬁa l

FAAEH] SFghe: IR A ()
g fareak ages: sHRa:

(Usifeg; )
Kzlaskandho yajfiayogyo yajiiyah supratisthitah ]
Sitavalko jantuphalah puspasgunyah pawtrakah 4
Saumyah sitaphalagdeti madhusamjfiah samiritah ]
- (Rajanighantu)

Jantuphalah indicates presence of ‘insects in the fruit; hemg.
dugdhah means having milky exudate with golden colour, kalaskandha
- black bark (wood) ; ydjiiiha and yagsizya mean sacrificial; srimang =
Eortuna,te vipra = Wise, sevya worthy of worship and Z’amtmkah
purifier.
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Properties and uses.

TgAAq AT &8 % fiaswEiEa |
AITEIAY 7] AT ||
GIEECTEH)
Udumbaro himo rakso guruh pittakaphasrajit |
Madhurastuvaro varnyo vranagodhana ropanah ||
(Bhava prakasah)

I TN W 9% g Agd B |
FfEd, fiawd g=3igEgTEd |
(Feaeadt faa0g:)

Udumbaram kaszyam syat pakvam tu madhuram himam |
krmikrt pittaraktaghnam murcchadazhatrsapaham ||
: (Dhanvanthri nighantu)

<zt woadla Bd gud fiame = agd anasad |,
AW FAEAREeAnET ¥ ataer afgawaEared |

ifeEg:
Audumbaram phalamativa himam supakvam |
Pittapaham ca madhuram sramasophahzri ||
Amam kasayamatidipanarocanam ca |
Mamsasya vrddhikaramasravikara hari ||
(Rajanighantuh) -

Udumbara is cool, dry, heavy, overcomes pitta, kapha, and
vatarakta, is sweet, astringent promotes complexion and cleans and
heals ulcer. According to Dhanvantari nighantu it also causes parasites,
and relieves coma, burning sensation and thirst. Caraka has in-
cluded this in the group causing retention of urine, Susruta is also
of the same opinion.



Ficus

glomerata Roxb.

Fiscus glomerata Roxb.
Moraceae (Urticaceae)

Malayalam ... Atti
Tamil ® AT
Hindi ... Umar, Gular.

Distribution and Habitat.

Distributed all over India, but more common in the outer and
sub-Himalayan tracts, Rajaputana, the Salt Range. Assam, Bengal,
Central, Western, and Southern India. It grows from sea level to an

elevation of about 6,000 feet, in evergreen forests, and along the
banks of streams in deciduous forests.

Habit and general features.

Ficus glomerata Roxb. is a medium siged
erect laticiferous deciduous tree without

Aerial roots, if present, are generally few and short. Trunk tall,
often crooked or irregular, but comparatively thick, two to eight feet
.n diameter, with grey to reddish brown or often rusty greenish to
greenish brown, somewhat rough or scabrous bark. The branches are
zhin, but more erect than in any other species of Ficus, and bear
slabrous light green, entire leaves. They exude plenty of milky latex
:v hen cut or injured. (Ksiravrksa). The young shoots are minutely
hairy, but become glabrous .when mature. Figs pedunculate, sub-

lobose, and clustered on short, scariously scaly tubercled or warty
pranchlets which are generally leafless or occasionally bear a few

reduced leaves. The tree usually sheds its leaves in August or soon
after the rainy season.

or occasionally large
Pprominent aerial roots.

External morphology.

Leaves: alternate, stipulate, 23 to 7 inches long and 1% to 21
inches broad, ovate, oblong, ovate-lanceolate or elliptic-lanceolate,
entire, when mature smooth on both sides, rarely softly pubescent,
light green, lower side paler, glabrous or asperous and covered with
numerous minute green dots in the meshes of the network of veins,
base — slightly narrowed, sometimes slightly inequilateral, three rib-
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bed ; apex — acute, or tapering to a blunt point; lateral nerves four to
six or more pairs of irregular and indistinct ramnifications. The
leaves when dry are harsh and coriaceous. Petiole one to two inches
long, rarely shorter, channelled above ; stipules half to one inch long
ovate-lanceolate and pubescent.

Fruit receptacles & inch to 1} inch in diameter and with three
basal bracts; short peduncled,—peduncles up to § inch long-sub-globose,
pyriform or turbinate, much contracted towards the base and with
depressed umbilicus or opening. They are usually found densely
clustered on short scariously scaly or tubercled or warty branchlets
arising directly from the main trunk or large branches. These branch-
lets are generally leafless or occasionally bear a few reduced leaves.
Staminate, pistillate, and gall flowers are all found in the same rece-
ptacle or the staminate and gall flowers are found in some and the
pistillate flowers alone are found in others. The figs are smooth or
rarely densely covered with very soft minute down. When ripe they
are dull reddish, orange or orange-pink to dark erimson. The
staminate flowers are sessile and situated near the opening of the
receptacle. Each flower carries a perianth of three to four membra-
neous imflated segments and one or two stamens with short cylindric
filaments united at base, bearing subrotund to elongate ovate anthers.
The gall flowers are found intermixed with male or staminate flowers.
They are pedicelled and have a short gamophyllous three to four
partite perianth which covers only the base of the pistillode. The
lobes or segments are unequal, sometimes very small and teethlike.
Pistillode sessile, ovoid and rough with a lateral elongate style ending
in a clavate stigma. ZFemale flowers: perianth as in gall flowers;
ovary sessile, granulate, with an eccentric or lateral style, which is
bearded above the middle and ends in a clavate or somewhat oblique
stigma. .

Fruit a small minutely tuberculate achene.

Officinal parts. Stem bark and root bark. *

Description of stem bark.

Barks obtained from fairly old trunks and branches appear
rusty greenish, though the actual colour of the surface skin is rusty

* In Travancore-Cochin stem bark is used. But according to Dymock, Khory and
Khatrick and others the root bark is the officinal part.
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brown.  The surface is fairly smooth and soft, and not deeply cracked
or fissured or prominently lenticellate or with exfoliating woody outer
rind as in Flicus bengalensis and F. religiosa. The thickness of the
entire bark varies from less than a quarter of an inch to about three
quarters of an .inch, according to the age of the trunk or branch. The
surface skin is extremely thin or thinly papyraceous and somewhat
translucent. It is always found cracking in very close irregular verti-
cal series and exfoliating in very small oblong or circular flakes about

a tenth of an inch wide, except in Very young bark in which it is very
thin. Because of this condition the surface is al

vered with minute Sepal.'ating flakes of whit
oasily removed by rubbing. The fresh]
s a characteristic rusty brown tint.
1;3 in close vertical series as the result
the tissues Wltl%ln.. , Through these cracks an Inner greenish tissue is
sosed and this is responsible for the characteristic rusty green tint
eXIZhe park. In some of the older barks small areas of the outer bark
of ing from a quarter to one inch or more in length and about a
I'an%_ ter to half an inch in width become hard and woody and these -
ufao liate as thin slices, leaving shallow depressions. In such cases
eX bark appears somewhat uneven. The entire bark has a more or
the homogeneous leathery texture. In older and thicker barks the
| less ortion is slightly gritty. In transverse sections of the fresh
Outerﬁll)le skin appears as a thin brownish streak. The rest of the bark

most invariably co-
ish tissue which can be
Yy formed.skin thus revealed,"
-In places this skin gets crack-
of the constant expansion of

| barka more or less uniform light fleshy tint, which becomes lighter on

| gasing The bark has an astringent taste but no noteworthy
1% :
odour.

Histology of stem bark.

The cork tissue OT phellem 18 composed of ten or often a lesser

ber of rows of slightly thick-walled rectangular cells, generally
i brownish content. Since the outer rows peel off at short inter-
Wﬂl}h a]; fresh rows of cells are formed inside, the cork tissue does
iz tsthioken much. A distinct phellogen of one or two rows of narrow
L4 tangular cells is present and beneath this is a phelloderm composed
I.?csix to ten or more rows of regularly arranged thin-walled rectangu-
Ficus glomerata (l)ar cells, several of which cOntair} starch grains and others
| rhomboidal crystals. The cortex is a fairly wide zone. The cortical
parenchyma cells are spherical to oblong, thin-walled and a few have
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purplish brown contents. The cells of a few peripheral rows contain
chloroplasts. The majority of remaining cells are packed with starch
grains which occur as triad and tetrad groups, while others contain
cubical and rhomboidal crystals of calcium oxalate. Sparsely scat-
tered in the cortex are irregular groups of stone cells each group
being formed of one to eight or more cells. The walls of the sclereids
are comparatively thin but pitted. The medullary rays are two to
five seriate and their distal ends are very wide, with large and
tangentially elongate cells. These distal ends almost extend to the
periphery of the cortex. The inner bark or bast forms the widest part
of the bark. It is composed of alternating radial segments of phloem
and medullary rays. The bast is somewhat densely scattered, with
small groups of sclerenchyma. The sclerenchyma cells are fairly
large, very thick-walled and occur as single or few celled groups
without any regular arrangement. Some of the phloem parenchyma
cells contain rhomboidal erystals of calcium oxalate. The cut ends of
several latex tubes can be made out in the bast. The more recently
formed phloem elements consist of thin-walled sieve tubes companion
cells and phloem parenchyma. A number of the parenchyma cells
have bluish purple contents.

The wood or zylem is composed of prominent groups of fibres
xylem parenchyma, vessels and medullary rays. The vessels occur
singly or in groups of two or three. The xylem parenchyma cells are
loaded with starch grains. The fibre groups form irregular tangential
segments between the medullary rays, which are three to five seriate,
The cells of the medullary rays have pitted walls and contain aggre-
gate starch grains.

Distinguishing features.

Anatomical.

1. The cork zone is very thin being formed only of a few rows
of cells,

2. The cortex is a fairly broad zone. Groups of large sized,
comparatively thin-walled stone cells occur in the cortex. Crystals
of calcium oxalate occur in some cells. Many of the cells are loaded
with compound starch grains.
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3. The bast consists of regular thin-walled phloem elements
and irregular groups of very thick-walled sclerenchyma. Cut ends of
several latex tubes can be made out amidst the parenchyma cells,
some of which contain crystals of calcium oxalate.

4. In the cortex as well as in the bast there are rows of thin-
walled cells the contents of which turn purple on being stained with
safranin.

5. The medullary rays are three to five or more seriate. The
ray cells are packed with starch and their walls appear pitted in

the xylem.
PraTE XXXIIX
Ficus glomerata
Histology of Stem bark
Fig. Diagrammatic sketch of a segment of the T. 8.

1
2. Details of structurc of the cork and cortex,
3. Medullary rays in the bast region.

4. Structure of the bast,

5. Structure of wood.,

6. Stone cell group slightly enlarged.

»
-,
e

.
Seetiae
RS
BN
R 7RO

Ficus glomerata

Histology of stem bark




PLAKSAH
Source plant in Travancore-Cochin

Ficus retusa Linn,

(Urticaceae)
Sanskrit Text.

Descriptive synonyms

TR S 9RG T @ T Ay |
(AMETEHT:)
Plakso jati parkari ca parkati ca striyamapi

(Bhzva prakasah)

Hid: wfGT 5 gaggt @ mEarsa |
FAge4 GUATARISH [Eazh: ||
(srfagTanzd)

Kathitah kapitana iti plaksastungi gardabhandasca
Kapicudasca suparsva plavako fsou carudarsanakah

(Abhidhana maifijari)

I8 AT TF FUTAAEIIA;
AT TEAI=A FATZAZ T4 || -
‘ (seadt faag:)

Plaksah kapitanah srngi supargvascarudarsanah
Plavako gardabhandasca kamandalu vataplavaih

(Dhanvanthai nighantuh)

Plaksah = adventitious roots growing downward (plaksatyadho-
gachati milaih); kapitana = that which turns water yellow ; kamaydalu
(kam = water, mandam = clear portion) = that which takes clear
water, probably indicates habitat near fresh water; it may also
refer to shape of fruit), Jats = with matty adventitious roots, suparsva=
few branches, gardabhdnla = may refer to shape of fruit.
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Properties and uses.

ga: &9 Rl A |
FEfGaRTEa: AT THIGTA (|

(ArTIHTR:)
Plaksah kasayah ¢igiro vranayonigadapahah
Dahapittakaphazasraghnah sothaha raktapittahrt
(Bhava prakasah)
gl AT AneAfiRiaEEsie | vl
| (AR (H0S:)
Plaksah sitovranaslesma pitta sothavisarpajit ' :
(Madanapala nighantuh)
& Fg PAFL TS THiGHHE | ,
A=S ARSI BN SAT &3 ||
(T e

Plaksah katukasayasca sitalo raktapittajit |
Murchasramapralapamsca haret plakso vigesatah ||

(Dhanvantari nighantu)

Plakga, is astringent, cool, and cures ulcer, vaginal diseases,
purning, vitiated pitta, kapha, and rakta, inflammation and oedema as
well as the disease known as raktapitta. According to Madanapazla
plaksa is visarpajit i.e. it overcomes erysepelas.

Plaksa is extensively used in the treatment of ulcers along with
the other four ingredients in the group pancavalkala* (the five
barks), in the form of decoctions for washing etc. In scabies affecting
children this group is administered both externally and internally
with verv satisfactory results. In inflammatory and ulcerous condition
of the v:agina also, the above kasayam or decoction is useful for
douching. In the preparation of oils and ointments for external
application in the treatment of ulcers it is found useful, having good
healing property. ‘

%  According to. Dymock the pancavalka is constituted of the root barks of
Ficus religiosa, F. glomerata, F. bengalensis F, tjakela, and Azadirachia indica. :
\
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Ficus retusa Linn.*
(Urticaceae)
Malayalam s Kallithi
Tamil Kallichi
Hindi Kamarup

Distribution and Habitat.

Widely distributed throughout India in all districts, especially
base of Eastern Himalayas, Khasia hills, Assam, Burma, Behar,
Chota Nagpur, Madhya Pradesh, Deccan, Hills of Northern Circar,
and Western Ghats. It thrives best in low country and forests from
sea level to about 4000 feet. It is occasionally planted as an avenue
tree.

Ficus retusa L. is a large sized compact glabrous evergreen
shady tree growing to about sixty feet, with only few slender aerial
roots. It is sometimes epiphyticin the early stages. The young shoots
are slender, perfectly smooth and bear alternate, stipulate, short-
petioled. entire, glabrous, ovate, or obovate to elliptic leaves with
firm texture, bluntly or obtusely apiculate apex, and narrowed at
base, with many small almost parallel and inconspicuous nerves and
axillary pairs of small globose figs which become yellowish when ripe.

External morphology.

Leaves shortpetioled, two to four inches long and one to two
and a half inches wide, stipulate, alternate, glabrous, coriaceous,
entire, elliptic-ovate to obovate or rarely rhomboidal, apex shortly
and bluntly apiculate or subacute slightly emarginate, base narrowed,
obscurely three to five ribbed, with five to eight pairs of primary
lateral nerves and a large number of intervening smaller parallel
nerves. Since the main lateral nerves are not very prominent they
could not be easily distinguished from the intervening smaller nerves,
so that the leaf appears to possess numerous pinnately parallel
secondary nerves all of which join the submarginal vein of the corres-
ponding side. Petiole, quarter to half inch long, stout, smooth and

* The botanical source in Travancore-Cochin of Plaksa, locally known as
Itti. Another species of Ficus also designated as Itti is Ficus infectoria Rox b.

e e —

Ficus retusa.
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slightly channelled above. St¢ipules lanceolat .
half inch in length. e, about one third to

Fruit receptacles oceur in axillary pairs. They are small, sessile
globose, smooth or occasionally finely pubescent about one th,ird ! h’
in diameter with the rind some what hard, and el e A o _1}10
and without any characteristic smell or taste. Male, female er:irlpfl%
flowers occur in the same receptacle. Each recepta’cle carria'n tgf‘- 1
base three broadly ovate obtuse spreading persistent basalei) i :ﬁts
The ostiole or opening is about even with the surface or rarel racts.
slightly raised and is occluded with many scaly bracts. Mal y very
pumerous, sessile or shortly pedicelled, scattered Wi.th ‘t lclz,rz é’io;oegs
spathulate perianth segments and a single stamen. ; Anthers co’rdal::e:
apiculate and as long as the filament. Guall flowers sessile or pedicelled
with three broadly spathulate perianth segments and a smooth ovar
Pistillate flowers sessile or pedicelled, and its perianth is much Smallzxz
than in the male and gall flowers. Ovary ovoid with short style ending,-
in a cylinric or clavate stigma. '

Officinal part: Stem bark.

Description of bark.

Dark grey, comparatively thin, being less than a quarter inchj
on trunks about one foot. in diameter, profusely lenticellate with
horiZOntauy extending lenticels 0°1 inch to 0°4 inch long and 0:05 inch
wide, intersected by lesser number of similar vertical rows. The
surface colour in many cases.is almost completely masked by over-
growth of various types of lichen patches. The surface is more or
less smooth except for the lenticels, and non-exfoliating. Quter bark
corky and crustaceous, very thin, firmly adherent to inner tissues and
easily powdered after removal. Within this outer bark is a thin
greenish tissue which is followed by a light flesh coloured inner bark,
Exudation of latex is not very profuse. The inner bark has a fibrous
texture and sweet mucilaginous taste.

Histology
As there is not much difference in structure of young and old
barks except in the comparative thickness of the different zones of

tissues, the older bark alone which is taken for officinal purposes is
described.

e —
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Older bark.

The outer most zone or phellem is not very highly developed.
It is composed of less than 20 rows of slightly thick-walled brownish
~ rectangular eells twice or thrice as long as broad. The phellogen is
a clear layer of one or two rows of narrow thin-walled rectangular
cells. The cortex or middle bark forms the widest zone and the
greater part of it is composed of predominent groups of sclereids.
There is only very little parenchyma in between these masses of
sclereids and these consist mostly of rectangular and oblong cells
richly loaded with starch grains and containing cubical or rhomboi-
dal crystals of calecium oxalate. The stone cells are moderately
thick-walled rectangular oblong or cubical.

The inner bark or bast is composed of radial segments of
phloem alternating with two to five seriate medullary rays. The cells
of the medullary rays are thin-walled and contain numerous starch
grains. One to three celled groups of bast fibres occur scattered in
the phloem. Cut ends of latex tubes are also visible. Some of the
parenchyma cells contain crystalline inclusions. The cambiform tissue
consists of a few rows of narrow thin-walled rectangular cells. Wood
consists of vessels, wood fibres, wood, parenchyma and medullary
rays. Vessels occur isolated or in groups of one to three. Fibres and
parenchyma and medullary rays are demnsely packed with starch
grains.

Prate XXXV
Ficus retusa
Histology of Stem bark

Fig. 1. Diagrammatic sketch of a segment of the T. S. of stem bark indicating
the position of tissues.

2. Structure of the cork and phellogen,
3. Structure of the cortical tissue.

4. Details of structure of bast.

o

°),

Structure of wood portion.

Ficus retusa

Histology of stem bark




Ficus tjakela.

T , Ficus tjakela Burm®*

(Urticaceae)
.y _ © . Malayalam Karal
. Tamil Kallal

Distribution and Habitat.

Bengal, Deccan peninsula, forests of the Western ghats, Mysore,
and Travancore-Cochin from sea level to 4000 feet elevation, usually
found on waste lands, but not very common. Occasioné,lly it is plant-
ed as a shade tree in coffee plantations. Flowers in- March to Api"il',:
and fruits in June to July. ' ‘

Ficus tjakela Burm. is a large tall entirely glabrous much bran-
ched spreading tree with an uncommonly dense crown and an irregu-
lar thick trunk about tl;n'ee feet in diameter, covered with rough dark
prown bark. The tree is generally devoid of aerial roots and is deci-
duous for a short time during the dry seasons. It is easily distins
guishable by the }a,rge attractive, purplish red, reddish or scarlet;
membr ancous flacid fugaceous scaly stipules which become conspi-
cuoué when the buds open and the glistening large, long petioled
coriaceous leaves. ] , . ?

»

External morphology- ' e

Leaves : alternate, stipulate, four to ten inches long and 175 to
5 inches broad, very long petioled, ovate to elliptic oblong, coriaceous,
entire, slightly undulate, base broad rounded, subtruncate or rarely
narrowed, apex rounded, or shortly abruptly acuminate, surface dark-
greenish grey, quite smooth and glossy or glistening above, paler be-
low. Lateral nerves six to ten pairs, fairly prominent with distinet
tertiary nerves. The leaves when young are greenish yellow, light rose,
or red or occasionally pale green but turn dark greenish-grey and shin-
ing when mature. Petioles slender, 1:75 o 5 inches long. Normal stipules
small, ovate lanceolate. (The protective bud scales are however lon-

ger. They are linear, lanceolate, reddish or purplish red, flacecid and
early deciduous.)

#* THquated as Plaksa by Dymock, Tt is the Tsjakala of Rheede,
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The frutit receptacles or syconia, arise from short tubercles in the
axils of leaves or near scars of fallen leaves in crowded fascicles or
clusters of two to six together. They are sessile or rarely very shortly
pedunculate, depressed globose, about 02 inches in diameter, yellow-
ish white to dull grey purple with pale dots or spots when ripe and
provided with three broad, deeply bifid and patent basal bracts.
Each syconium contains male, female and gall flowers.

Male flowers: few, sessile, found only near the mouth of the
receptacle, monandrous with three ovate perianth segments that are
shorter than the stamen. Hilament about as long as the anther. The
gall and female flowers appear similar with three to four perianth
segments. Ovary obovate with elongate style and cylindric stigma.

Officinal part. Stem-bark,

Description.

General features. The stem bark shows considerable variation in
thickness and surface features. Its thicknessranges from about 1/10th
of an inch in the smaller branches to nearly one inch in the thicker and
older branches and trunk. Tts surface appears somewhat rough on
account of the presence of warty prominent lenticels and fissures. The
lenticels are 1/10th to1/8th of an inch long and about 1/25th of an inch
wide. The basic surface colour is brown which may belighter or darker
according to its age or at times greyish or even dark slaty brown. In
the older barks the fissures are more prominent.

The rind or outer bark is normally thin but hard and crusta-
ceous. Its outer part is compact, brownish, rusty grey, or slate
c¢oloured, and the inner region, yellowish white and corky. Inner sur-
face of the rind is quite smooth and brownish or pale reddish brown.
The outer part of the rind sometimes ‘exfoliates, otherwise the surface
is uniform. The living bark exposed on the removal of the rind is
reddish brown to deeply flesh tinted, the peripheral region being more
deeply coloured in the case of the fresh barks. The colour becomes
almost uniformly reddish brown on drying. This part of the bark
comprises the bulk portion of the bark, the outer bark or rind even in
thick barks being comparatively thin. In a clean cut transverse sec-
tion the rind is seen as a thin line, its outer part grey or brown and
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inner region yellowish. The living bark constitutes about the entire
thickness. It }}a,s a beautiful fleshy to orange or reddish brown tint to-
wards the periphery and lighter or cream coloured inside and shows a
fairly homogeneous minutely granular structure in the younger bafks

In older barks the outer part is slightly more granular and the inner
more fibrous and lamellated especially the part L VTl AA

limited number of irregularly radiating dark lines tr i
thickness of the bark from wood to rind. B e L e

E‘v,,.a(';ture: -f'?hor-t and slightly fibrous, the fractured part exhi-
bits a distinet gnﬁiorm or almost homogeneous structure and orange
prown colour with groups of golden brown hairs (fib icki
s S (fibres) sticking out

Taste : astringent and slightly bitter.

Histology- |
Ficus tjakela: Barks from twigs and younger branches show
the following structure. ) \ sh

The phellem or cork tissue is composed of a few rows of com-
pressed -rectangul.ar cells generally twice or thrice as long as broad
and with ‘brownish cqntents. Below the phellem the ;helloqen is
very distinct. It 001.1s1s:ts of one or two rows of narrow r.ectan-'
gular cells. Next within can be made out a wide cortex com-
posed of several rows of cells. A continuous or annular band of
mechanical tissue composed of sclereids is present, at the extreme
periphery of the cortex. The stone cells are mostly r.ectdngular
spherical or polygonal and are thick-walled. Cortical parenchyma,
cells are thin-walled and mostly rectangular. Almost all the cells have
reddish brown contents in them. Starch grains are also pfesent,

The inner bark or bast is not so very wide as in older bark. This
is composed of radial segments phloem alternating with two to five
seriate medullary rays. Six seriate medullary rays are also occa-
sionally seen. Sclerenchyma cells as well as the cut ends of latex tubés
are or found scattered in this region. Other cells contain few rhomboi-
dal or cubical crystals of calcium oxalate. Collapsed elements of
phloem also occur. The medullary rays widen in the middle bark
and the cells contain starch grains. ’
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TFour to six. rows of cambium composed of narrow thin-walled

rectangular cells separate the wood and the bast. . The wood is com-

posed of generally isolated vessels, fibres, wood parenchyma, and med-
ullary rays. Fibres and wood parenchyma are disposed in alterna-
ting bands. Walls of the medullary ray cells are pitted. Wood
parenchyma and medullary rays are densely loaded with starch

grains. 3

Histology of bark.

/ A cross section of the older bark shows a well developed rhyti-
dome consisting of broad zones of cork separated by cortical stone cells
and disintegrated parenchymatous cells. The cork layers of the
rhytidome vary in thickness from 5-30 or more rows of cells, the outer
most rows of which have brownish red contents. The cortical region
is comparatively narrower. Immediately outside the phellogen is
the freshly formed cork region. The distal portion of this region con-
sists of brown, thick-walled cells, while recently formed cork cells
have yellowish green walls. The phellogen is two cells deep. The
phelloderm is also conspicuous. It is 4-8 cells deep, parenchymatous
and devoid of any contents. The phelloderm is followed by a broad,
7-10 cell-deep stone-cell layer. In addition to this layer the cortex
contains diffusely arranged groups of stone cells, sclerenchyma cells
and latex vessels. Thehparenchymatc‘)us cells of the cortex are hexa-
gonal, laterally compressed or rounded with prominent’ intercellular
spaces. The cortical cells are usually without any inclusions. "

_ The cortex imperceptibly merges with the phloem. Three to
five seriate pitted medullary rays traverse the whole breadth
of phloem. The raycells are rectangular, their length ' 4-7 times
greater than their breadth. Starch grains are abundantly dis-
tributed in the ray cells. ~Scattered groups of sclernchyma and latex
vessels are noticeable in the phloem. Most other cells of this region
are pitted, rounded or compressed. Highly compressed obliterated
phloem cells occur. Some cells of this region contain calcium oxal-
ate crystals while others are loaded with starch grains. Cambium
cells are rectangular, and thin-walled. The cambium varies from
5 to 12 rows in different parts of the bark.

Wood contains scattered vessels, wood - fibres and wood

parenchyma. The medullary rays of this region are of the same
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nature as in the bast. The greater part of the wood is composed of
thick-walled wood fibres but isolated groups of wood parenchyma
cells are also seen. These cells contain starch grains.

Prate XXXVIIL

Ficus tjakela
Histology of Stem bark.

Fig. 1. Diagrammatic sketch of a T. S. of old stem bark showing the disposition
of various tissues.
2. Structure of cork.
3. Structure of cortical tissue of a medium sized bark.
4. Structure of the bast in a medium sized bark.
5. Bast of old bark, :
6. Wood region showing structure of medullary rays and parenchyma with

starch grains.
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