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Saraca indica, Linn,

l. Twig with tender leaves 2. Twig with a leaf 3. Twig with inflorescence
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Seurce plant™

ASOKA

Saraca indica Linn,
Leguminosae —Caesalpinioideae—

Samskrit text.

Descriptive synonyms.

TaRRTSTEIG: [ArSigsasy @awr us |
fmar wolqlr AARH TAgeT 3R |1
fafdsaa s Fecaasnsd |
Ry faEa 7es: gAtaEEE: ||

Gatasokossokahvah pindipuspasca raktako raji |

Citr’agca kar’/napuro mafijariko hemapuspa iti ||

Nir/digyate sokanasah citi’astabakamafijari

Visoko vitasokasca sabdaih paryayavacakaih ||
(Abhidhanamafijar)

(AfrarR=d)

ST BAYTH GEIREHIE: |

Fefe: fGveyeqa sragedy FawaEr || (WrEsw:)

Agoko hemapuspasca vaficulastamr/apallavah
Kankeli pindapuspasca gandhapuspo natastathza ||
(Bbavaprakas’ah)

s A Gt sogE: |
feriTer ey Wit FEEzagREd |
Agokah sokanagagca vicitr'ah kar’‘napurakah |

Vigoko raktako ragi citi’asadpadamafijari ||
(Dhanvantari nighantuh)

(w=3=aR Fevg:)

wElle: AEAr: EF agIgh: |
AYTAISIRTFRA FES: RIGHET ||
wwIgARE [ ol |

g ufEEEr e gusm: |

* The name as'oka is also applied to Polyalthia longifolia in Madras and
certain other parts of India. It is not however known to be used as the
source of As’oka,
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it qedRgedy yrAraATS e |

firdiqedr edia deagfafafy: | CERSELED

Asokah s'okanis'ah syidvis’oko vaficuladrumah |
Madhupuspospasokzsea kankelih kalikasthathz ||
Raktapallavakagcitr’o viciti’ah kar papurakah |
Subhagah smarzdhivaso dosahari pi/apallaval |
Ragi tarur’hemapuspo ramavamanghri ghatakah |
Pindipuspo natagcaiva pallavadrudvi vimgatih |

(Raja nighantu)

Of the various synonyms indicated above Tlemapuspa indicat:es
the red colour of the flowers; citrasadpadamaiijari denotes the varie-
gated colour of inflorescence like that of a butterfly; pindipuspa and
stabakapuspa indicate that the flowers are clustered into an
inflorescence and ¢d@mr’apallava indicates the copper colour of young
leaves,  Gandhapuspa means odorous flower, and another name
anganapriya means dear to women.

Ramavamanghri ghitakal, alludes to the popular belief that
Agoka flowers profusely, if kicked by the left foot of beautiful women.
Smarddhivisa alludes to the Sanskrit poet’s conception that Agoka
flower is one of the five flower arrows of the God of Love. Asoka
flowers in Vasantha which is the season of Kama. It is said that one
who lives under the tree will not get worried and people who look at
the tree when in full bloom will forget their worries and become
happy and contented and hence the name As’oka.

Ayurvedic properties and uses.
“ o Maeardr A @ FAAF: |
qIEgEEEmAmETEie

Agokah gitalastikto grahi var/nyah kasayakah |
Dosa pacitrsadahakrmisosavisasi’ajit || (Bhavapr'akasah)

(AragHIE:)

‘ot Fiqeae: w9, effa wErfsa:
Al AFFTT G EAIEA: |

IR AYY BT G gafeas: | (Fa=aik fAag:)

3
Agokaly sttalagear’sah krmin hanti pra’yojitah |
Apacim nasayatyeva sar/vavr'navinasan’/ah ||
Agoko madhuro hrdyah sandhaniyah sugandhikah |
(Dhanvantari nighantu)
“ et @R g fegEEAE: |
RRRIEUAEAIT: BHERE: 1|
Agokah gisiro hrdyah pittadahagr’amapahah |
Gulma sulodaradhmananasanah kymiharakah ||
(Rajanighantu)

=tErg:)

According to Bhavapr/akasa As‘oka is s'itala (cool), tikto (bitter)
grahi (constipative), varpyah (improving the complexion), kasayaka,
astringent, overcomes or cures the Dogas, inflammation and enlarge-
ment of the cervical glands, allays thirst and burning sensation,
worms (pathogenic organisms) and is useful in emaciation, poison and
haemorrhage. '

Rajanighantu has listed exhaustion gulma (phanton tumoury
colic, enlargement of the abdomen and gas in the intestines among
diseases cured by As’oka. Vermifuge properties are also attributed
to it (Krimikaraka).

In the Ayurvedic practice As‘oka is mainly indicated in uterine
haemorrhage. For this purpose the part used is the bark. The
flowers are used in the treatment of bleedirg piles and scabies in
children.
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SARACA INDICA Linn.

(Syn. Jonesia asoca Roxb.)

Family Leguminosae -—Caesalpinioideae—

Malayzlam ... As’okam
Tamil ... As’okam — As’avu

Hindi ... Asok or Ashok

Distribution and Habitat

Saraca indica Linn. is distributed throughout India, particularly
in Central and Eastern Himalayas, ascending to 2000 ft. in Kumaon,
East Bengal, Khasi Hills, Chittagong and Aracan hills, forests of
N. Circars, Orissa, Ganjam, Visagapattam etc. the ever-green foresifs
of Kohkan, Kanara and Mysore and southwards to Travancore. It is
said to be indigenous in the eastern frontier of Bengal, but very
rarely found in a wild state. It is considered one of the * ﬁne'st i
trees in India. Its mildly scented reddish orange blossoms agalnjst
the dense dark green foliage present a gorgeous appearance Wwhen in
flower and so, for the beauty of its form as well as for medicinal and
religious purposes, it is most often cultivated.

Habit and general features

Saraca indica Linu. is a small to medium sized, handsome,
evergreen tree-quite beautiful when in full bloom-with a somewhat
erect, though not very straight trunk covered with greyish to dark
brown scabrous bark and numerous spreading somewhat drooping
branches bearing nearly sessile large abruptly pinnate leaves, one to
two feet long, having two to three pairs of large oblong lanceolate
leaflets, large dense corymbs of brilliant orange-red fragrant
flowers, and rigidly coriaceous or almost woody smooth turgid pods
about six inches long containing four to eight seeds. The plant
usually flowers from January to March and fruits appear from May
onwards.

External morphology

Leaves : alternate, abruptly pinnate, sessile or subsessile,
usually more than a foot long, with the rachis smooth and six tonine
inches long. The leaves when young are drooping and have a
beautiful light rose to deep crimson colour. St¢ipules: connate, intra-

8
i
S\

foliaceous ; leaflets: —opposite, four to six pairs, two to three inches
long, one to one and a half inches broad, glabrous, rigidly coriaceous,
with slightly wavy margins, the lower pairs broad or oblong-lanceo-
late, the upper lanceolate.

Flowers : many, pclygamous, apetalous, but pretty large and
showy, on stout pedicels a quarter to half an inch long and aggre-
gated in nearly sessile, short but large dense, almost globular
generally laterally placed corymbose axillary panicles, three to four
inches broad. Each flower has a small deciduous bract and subpeta-
loid, sub-persistant, oblong spathulate ascending amplexicaul
reddish bracteoles. They have a beautiful orange colour as they
open, but gradually the colour changes- to red. Calyz-fude elongate,
cylindric closed, with a crenulate or lobed disec at the summit
within the mouth of the tube. Calyz lobes (sepals)-four, unequal
ovate to oblong, petaloid, reddish, imbricate in bud. Pefals absent
Stamens - usually seven but may vary from five to eight, exserted;
filaments — filiform, distinct about three to four times the length of
the calyx lobes; anthers — reniform—oblong, incumbent, versatile,
dehiscing longitudinally. Ovary - superior, stipitate with the stalk
adnate below to one side of the disc, unilocular, many-ovuled; séyle
long, filiform, declinate ending in a minute, capitate stigma.

Frust: a rigidly coriaceous tonearly woody, somewhat smooth
scimitar—-shaped, dehiscent pod four to eight inches long and one and
a half $o two inches broad tapering at both ends and reticulated on
one side, with the cavity continuous within, and containing four to
eight large seeds. Seeds - non.endospermic, one to one and a half
inches long, obovate or orbicular, slightly compressed, greyish.
smooth; embryo - large with thick cotyledons.

Officinal parts.

Stem bark, or occasionally root bark ; as well as flowers*

Description of stem bark.

In the younger stems and twigs the bark is very thin and has
a greenish brown colour but in many places this colour is masked by
ash white patches of lichens., The surface shows the presence of

#*  As the part used in Kerala is mainly stem bark, the description of stem bark
alone is given here now. '

{ ¥, . €. Bdok Bank )
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many small rounded to oval projecting lenticels. The outer 1‘i'nd can
be easily seraped. Fresh cut ends have a pale yellowish red tint.

Bark from the old stem is dark green in colour but this is often
masked by bluish green and ash white patches of lichens. The external
surface is rough and uneven due to the presence of prominent rounded
to oval lenticels, formation of short vertical narrow ﬁssux_’es f)f
varying lengths and partial exfoliation of the outer rind in thin
flakes. The thickness of the entire bark varies from 5 mm. to 1 cm.
according to the age of the stem. Fresh cut ends of the bark show
distinctly three regions, a narrow outer brownish uneven layer thch
can be scraped off easily, a smooth middle yellowish red portion which
is brittle and a cream yellow inner region that forms the bulk Part of
the bark. The entire cut suface turns reddish on exposure to air.

Taste and odour - The taste of the fresh bark is mildly astrin-
gent and acidulous. It has no characterestic odour.

Histology of barks 6 to 10 mm. in thickness.

In a transverse section, the outermost tissue namely the cork
has a thickness of 1 to 1.5 mm. and consists of thirty or more rows of
narrow slightly tangentially elongated cells with here and there
adhering portions of the old cortical tissue composed of parenchyma
cells and some stone cells., The outer rows of cork cells are mu-c.h
compressed and their cell walls are wavy. Most of these cells contain
reddish brown contents. The innermost two to three rows of the cork
are nearly reetangular and thin walled with the walls straight and
yellow. They measure 14-22 it x 160-14 tt. The phellogen consists of a
single row of narrow tangentially elongted thin walled cells.

The middle bark which is mainly secondary cortex is composed
of fairly large thin walled polygonal cells with small intercellular
spaces and several prominent groups of stone cells. A few small
rounded starch grains about 5 & in diameter ¢eccur in most of the
parenchyma cells, while others contain rhomboidal or hexagonal
crystals of calecium oxalate of various sizes. The stone cells which
form the most characteristic feature occur as nearly continuous
tangential bands of varying thickness as well as in scattered promi-
nent groups. The size and shape of stone cells vary.

L0 1 o=
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Histology of stem bark of Saraca indica, Linn,
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The inner bark which constitutes nearly half the thickness of
the entire bark consists of phloem tissue, bast fibres and medullary
rays. The phloem parenchyma cells are small, polygonal and thin
walled. Compressed and nearly obliterated thin walled phloem ele-
ments with a light yellow colour occur in between the regular tissues.
Alternating with the parenchymatous elemsnts are also found small
groups of fibre cells each group consisting of 4 to 11 cells arranged
tangentially. Some of the phloem parenchyma cells contain small
rhomboidal or polygonal crystals of calcium oxalate and other cells
contain small rounded starch grains. The innermost rows of the bast
are mainly composed of thin walled polygonal cells. The sieve tubes
and companion cells are distinet. The cambium consists of one or two
rows of narrow rectangular thin walled cells.

Medullary rays : These are narrow and mostly uni-or bi-seriate
in the bast but broaden much towards their distal ends. The cells are
definitely larger than the parenchyma cells. The ray cells of the
inner bark adjoining the bast fibre groups are fairly large rectangular
and radially elongate. Most of them contain crystals of calcium
oxalate. As the raysreach the middle bark they broaden or expand
and the ray cells appear tangentially elongated.




8

KARANJA*

Pongamia glabra Vent.
Belonging to Leguminosae —Papilionatae—

Source plant.

Sanskrit Text.
Descriptive synonyms.

“ FAT AHAIBA FEAREEAE: |
FaqlagTs=a: et gfaersid = )

g aq: qfawts: dmaehe | @A | (MagFE:)

Karafijo naktamalasca karajaseciri vilvakah i
Ghrtapur'nakarafijosn’/yah pr'akiryah puatikospi ca ||
Sa coktah putikarajah somavalkasca sa smrtah |
(Bhavapr/akas’ah)
“ AT AR BETST: qFNAF: |
SIEAIBAT AFAE: gHEl AgwaE: 1|
IEF A AT FIGIRA T=5%: |

=BT SEI weIn: qAtmarEE: || (wrfraransdy)

Karafijo mafijaripuspo lajapuspah priakiryakah |

Chzyapr/iyo naktamalah pr/akirya codakiryakah |

Udakiryz kiryakagca kacchudarasca gucchakah |

Guccho gajakarafijeti yabdaih paryayavacakzih ||
(Abhidhan’amafijari)

* Two different plants known in Malayzlam as Unguand Avil are used in
Kerala for medicinal purposes as the source of Karajja. Of these Ungu is Pongamia
glabra Vent. The name Avil is applied to Holoptelia integrifolia Pl. The name
Avil is often confused with or considered the same as Zvi a name applied to species
of Cordia, C, myxa etc. Cordia myxa and other species of Cordia are also occasion-
ally used as Karajja by mistake or as a substitute on account of the similarity in
their local names.

Seven or more varisties of Karafja are mentioned in Aurvedic texts
such as Dahar Karajija, Nata Karajja, Kanta karafija (Karanjika) Makra karaqja,
Rish karajja, Amba karajja, Ghrtapurpra karajja etc. It is not known whether
these are mere varieties of one species or different species or genera since it has not
been possible to obtain the plants for identification.

9

“ AT AFIHEE IR EeaE:

Faqol: wES: Al AR O = || 7 (s7g=a R fasmg:)
Karafijo naktamzalagca putikagecirivilvakah
Ghrtapur/nah karafijosn/’yah prakiryo gaura eva ca ||

(Dhanvantari nighantuh)

“ ol AEaREE gRw iR

qfqaaf ggwer A=974 gwEs: || ¥ @ fevg:)
Karafijo naktamalagca putikasciravilvakah |
Patipar/no vrddhaphalo rocan/agca prakiryakah ||
(Raja nighantu)

Of the synonyms putikah putiparnah etc. indicate the foul
odour of the plant especially leaves; ghitapur'nakaranja indicates
the fatty substance found inside the seed; manjaripuspal, lajapuspah
gucchaka etc denote the attractive, whitish flowers clustered into
inflorescence; and FLacchudara its property of being useful in skin
diseases (pruritus etc.)

Properties and uses.

“ e HEHEIEUT diatcoy AT |
TR TANRAIT] ANEHFRITE: ||

T FEAR: BRI W |

Y FF UFH qEn U9 29 ||

TRS FRACH VTR FEFHREE

TAqOET S FEaR o || CIEECIRD)

Karafijah katukastiksno viryospo yon/idosahrt |
Kusthodavar/ttagulmar/s’o vi‘anakimikaphapahah ||
Tatpatr’am kaphavatai’sah krmigothaharam param |
Bhedanam katukam pzke viryosnam pittalam laghu ||
Tatphalam kaphavataghn’am meharsah kymikusthajit
Ghrtapurpakarafijos pi karafijasadai’so gunaih ||

(Bhavaprakas/ah)

1 en v anda Banh b

o
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FEAIGUATH gl aig = |

AR FIRERS Segaiagd ||

Ha Hgh G SFATHRIRY

AiwEgery = 9 gl | (8477 )
Kustha gulmodarar’soghn/am katupaki tathaiva ca |
Karafijakimyukaristaphalam jantupi’amehan’ut ||
Sr’amsan/am katukam pzke laghuvatakaphapaham |

S'ophaghn’amusnaviryam ca patr’am patikarafijajam ||
(Sugt’utam)

FRFAA AT € PO |
FngeFHlg effq aaar ArfFTear ||
FIRfEeT: Fae T ATTFEE: | (gFa=alk ([Fa°g:)
Karafijascognatiktah syat kaphapittasi’adosa)it |
V-I’anaphhakrmm hanti bhutaghn/o yon’/irogaha
Cirivilvah karafijas/ca tivr’o vata kaphapahah

(Dhanvantari nighantu)

FIH: HIEUH TG ATAAZ: |
a6 TRgrsfaftagsr aram: i@
Karafijah katurusnas’ca caksusyo vatanas’an’ah

Tasya snehosti snigdhas’/ca vataghn’/ah sthiradiptidah I
(Rzja nighantu)

(@<t fa=0g:)

TARE: FZON Fiagd AR |
< ~
EEENFHAT FreaziEara: 1) CGERGEEED)

Ghltakaran]ah katuano vatahrt vr’ananzs’an’ah |
Sar’ Vatvaodosas’aman o visaspars’avin/as’an’ah ||

(Raja nighantu)

FFFH g a3 9 swATaE | (geafya:)

Karafijayugmam tu saram dipan’am kaphavatajit |
(Hrdayapr'iya)

11

According to Bhavapr/akas’a Karafija is pungent, active, hot
in virya; cures vaginal diseases, skin-diseases, intestinal obstruction
(antiperistalsis), gulma (phantom tumor etc); piles, ulcer, parasites,
and fkapha. Its leaves cure Fapha, vata, piles, parasites, and
oedemas; and cause purging. They are pungent on digestion, hot in
virya, cause pitta and are light (easy to digest). The fruit overcomes
kapha and vdta; cures urinary diseases (with excessive urination),
piles, parasites and skin diseases.

The variety ghrtaptr'nakarafija is also similar in properties to
Karafija.
Properties and uses mentioned by other authors:

Cures abdominal enlargement (ascites etc.) is bitter; cures
blood diseases and enlargement of spleen. Its oil is very useful in
paralytic diseases; and it cures poisons. Caraka has included this

under the group of drugs useful in skin diseases.

¥ 2 N haad Rewd 2
{ ¥, G G BGak Bank |
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PONGAMIA GLABRA Vent.

Family Leguminosae —Papilionatae—

<M‘_alay§1:am - Pongu, Pongan, Pungu

Tamil * = Pungu, Poongumaram

Hindi 2y, B Karaifij, Sukhchain

English - Honge oil tree, smooth leaved Pongamia,

and the Indian ‘“Beech’ tree (since the
foliage is like that of beech)

Distribution and habita_t-.

Fairly common throughout India in tidal and beach forests
and along tidal river banks, as well as banks of streams and er.eI‘S
in inland forests of South and Central India. It is considered indige-
nous to Coramandel, Koncan, Deccan, Bengal, Assam étc. 1t is often
cultivated for pollarding for mulch, as well as for its useful products,
and also planted along roadsides as an avenue tree.

Habit and general features.

Pongamia glabra Vent. is a moderate sized to fairly large,
graceful semi-evergreen, glabrous tree attaining a height of 40 to 50
feet or more. Its trunk is rarely straight and the branches spread
irregularly in every direction. These terminate in fairly long usua'lly
drooping graceful, twiggy branchlets, that bear beautifully shiny
or varnished alternate odd-pinnate leaves with 5 to 7 leaflets, and
profusion of pinkish white flowers in simple axillary racemes, fol.lowed
by thick woody smooth brownish turgid obliquely oblong slightly
flattened indehiscent generally one-seeded pods.

Pongamia glabra, Vent,

The tree is deciduous for a short period during the cold season.
It generally flowers twice during the year viz. October to December
and February to March. The leaves, flowers, and oil cake, are
extensively used as manure., The wood which is yellowish white, often
streaked with grey and turning yellow on exposure is course, modera-
tely hard, light but firm or tough and cross grained. It is often used
for cart wheels and similar purposes.

Plate 11T

All parts of the plant when crushed yield a yellow juice.
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External morphology

Leaves: alternate, stipulate, odd—pinnate six to twelve inches
or more long; petiole — round, quite smooth, pulvinate at base; rachis:
nearly five inches long; leaflets —opposite, large, from five to seven,
in number varying in size, 2-4/ long, usually without stipels, reddish
when young but on maturing turning bright green and shiny, ovate
to elliptic-=ovate or rarely oblong, tapering at both ends, entire,
subcoriaceous, and shortly acuminate. They have a bitter taste.

Flowers : medium sized, pinkish white (or of a beautiful
mixture of blue, white and purple), arranged in pairs or in fascicles
of two to four, on short slender pubescent pedicels in many-flowered
usually simple, peduncled axillary racemes nearly as long as the
leaves: pedicels - a quarter to one third inch long; bracts - small,
broad, lanceolate, caducous; each  generally subtending two
flowers. Calyx - obliquely cup shaped, slightly fourtoothed, of a
dark purple colour about 1/10 inch long, and nearly as wide.
Corolla - papilionaceous about half inch long, much exserted;
standard - broad, suborbicular, silky on the back, somewhat deeply
emarginate with at the base of the limb two curved folds or callo-
sites that are decurrent along the claw; wings - obliquely oblong,
slightly adnate above the claws to the obtuse %eel petals that are
convergent or slightly connate at the tip. Stamens 10, mon - adel-
phous, the posterior one free below but united above the middle with
the rest; anthers - uniform, oblong versatile. Ovary - subsessile, two-
ovuled, with a simple, incurved glabrous style ending in a capitate

stigma.

Fruwit: a thick woody, smooth, turgid ovate to obliquely oblong
compressed, indehiscent one-chambered legume attenuate at both
ends, one and a half to two inches long and one eighth to a quarter
inch thick, brownish when dry and with the apex thick, blunt and
slightly curved or bent down. Seed non endospermic, generally single
or occasionally with an abortive second, rather thick though
compressed, reniform to nearly round, smooth or wrinkled, and light
grey with a small hilum; testa thin, smooth veined, light rosy
red; cotyledons - very oily and bitter.
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Officinal parts :

Stem bark, root and root bark, leaves fruit and oil from the
seeds. Mainly the stem bark in Kerala®

Stem bark

In younger trunks and branches the surface of the bark is
completely covered with crustose lichen patches of varying shades
and sizes from ashy white to dark grey, very often mottled with dark
brown to black dots specks and lines, or streaks. The development
of such lichen patches results in the masking of the original ashgrey
colour of the outer bark. Surface lenticellate. The development of
longitudinal rows of numerous slightly warty lenticels of varying
lengths results in the surface appearing slightly rough. Otherwise it
may be considered fairly smooth since there are no cracks or fissures
or any regular exfoliation of the outer bark. The thickness varies
from about 1/10 of an inch in the case of branches six to nine inches
thick, to nearly half an inch in stouter branches. The fresh cut
surface has a very pale yellowish white colour with a narrow greenish
zone at the periphery bounded by the outer bark or rind that appears
as a black line outside. On dried barks the section presents narrow
and shallow radial depressions very close to each other. In
older and thicker barks the surface is more rough, the lichen patches
gradually disappear and in still older and thicker barks the surface
is almost completely devoid of lichen patches and in these the bark
has a more or less uniform dark brown tint with knots or swellings
here and there and with regular vertical lines or rows of short and long
lenticel openings. Outer bark — very thin ashgrey slightly corky,
brittle or crustaceous and easily removed, ordinarily less than half a
millimeter in thickness and of a dark brown colour in section. It
comes off in very thin small pieces of varying sizes on peeling, being
not strong enough to be peeled off in larger pieces. Its inner sur-
face is smooth and has a dark grey colour which is almost black in
thicker barks and is seen beset with vertical rows of greyish white
dots and streaks that represent the inner side of lenticels. The
middle bark is comparatively narrow. There is a thin greenish tissue
often with white transverse markings at its periphery immediately

#The parts used according to Pharmacographia indica, (Dymock), are the
seeds, leaves and oil from seeds. They are used for skin diseases and in rheumatism
and to destroy worms in sores.
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within the outer bark or rind while the 1est of the bark appears
white. The ¢nner bark comprises the bulk portion of the bark. This
part is proportionately thicker in larger sized stems. It is whitish
and appears tangentially lamellated.

Texzture the bark except for the rind or outer bark is tough and
fibrous. It has a white granular fracture.

Taste and odowr. The fresh barks have a feebly sweetish and
mucilaginous taste at first, that soon becomes quite bitter combined
with a sort of peculiar pungency which persist for some time especi-
ally inside the mouth and lips. The fresh cut bark has a faint aroma
without any characteristic bad odour, but sometime after, a persisting
offensive or disgusting odour is produced— an odour some what chara-
cterestic of certain other of leguminous plants (e. g. Abrus, Albizzia,
Acacia, Cassia etc.) Hence probably the Sanskrit name Pootikar-
afija.

History of Stem bark., A transverse section of the stem (three
inches in diameter) shows a moderately developed cork layer which
peels off easily. The cork tissue which has a thickness of about
1 mm. is composed of more than twenty rows of thin walled rectan-
gular cells, with pale yellow walls and brownish yellow contents.
The cork cellsin transverse section vary from 19 to 28 & in length
and about 8 ¢ in width.

The middle bark is a comparatively wider zone more than
2 mm. in thickness. At its periphery within the phellogen is a
well developed phelloderm the peripheral five or more rows of cells
of which are thin walled, slightly larger than the cells of
the phellogen, and appear empty. The rows of cells next within
contain small thomboidal and pentagonal crystals of calcium oxalate.
Large groups of stone cells arranged in a tangential manner for-
ming a discontinuous annular band occur in the tissues of the
middle bark next within the phelloderm. Similar stone cell groups
of nine to twenty or more cells also occur towards the inside but
in a scattered manner. The stone cells are fairly large and tangen-
tially elongated, but are not uniform in size. They measure from
54 X 32 ( to 28 X 25 . The cortical parenchyma cells (length 36
to 56 W width 28 to 40 t) are polygonal or rectangular and slightly
tangentially elongated. Most of them contain a few starch grains and

-, G we ool Bank )
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a few others have dark brown contents. Numerous crystals both
cubical and rhomboidal are found in several of the parenchyma cells
adjacent to the stone cell groups.

The inner bark comprises about 1/3 the thickness of the whole
bark (being more than 2 mm. wide). This zone chiefly consists of
alternating segments of phloem elements and mechanical cells and
the radially extending medullary rays. The mechanical elements
towards the outside are comparatively small, rounded stone cells and
associated large sized fibre cells. In this region some of the phloem
elements are found in a compressed and collapsed manner as thin
tangential strips. Small starch grains and crystals occur within
some of the thin walled phloem parenchyma cells. Towards the inside
the fibre cells become less in number. They are smaller in size very
thickwalled and occur either solitary or in groups of 2or3. The
phloem parenchyma cells in this region are thin walled, polygozal
and smaller in size. A few large sized thinwalled cells probably
secretory in function occur amidst the parenchyma.

In the innermost part of the bast where the newly formed
phloem elements are found no fibres are present. The sieve tubes
and companion cells are very distinct. All the cells are thinwalled,
small, and polygonal in shape. A few parenchyma cells contain
small crystals of calcium oxalate.

Medullary rays are many, long, wavy usually two to four
seriate and extend up to the middle bark, but they do not appreciably
broaden at their distal ends. The ray cells are thinwalled and
radially elongated, in the phloem measuring in transverse section
42-44 W in length and 15-17 @ in width. The cells become shorter
at the distal end of the ray. Most of the ray cells towards the
outer part of the inner bark contain many rounded starch grains.

Root Bark.

Description of root — The root are thick and woody, light rusty
brown externally, yellow within with the surface somewhat rough due
to splitting and irregular lonzitudinal peeling off of the thin outer
hrownish skin and the presence of numerous soft or spongy warty len-
ticel openings that are irregularly scattered over the surface aswell as
arranged in regular transverse rows spaced one third to half an inch
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apart. The entire bark in roots one toone and a half inches in diameter,
is about one tenth of an inch thick. Its outer part is yellowish white
with a short fracture, while the inner half is whiter and fibrous. Quier
hark light or rusty brown, thin, membraneous, easily peeling off in
thin flakes, the inner surface pale yellow with many small circular
depressions each with a mamillary projection within. 1t has no
characteristic taste or odour. Middle bark compact, brittle with short
fracture, yellowish white, some what starchy with a very bitter
taste. Inner bark whitish, tough and fibrous with a bitter and
slightly pungent taste. Wood hard, yellowish when freshly cut and
showing numerous closely spaced concentric striations.

Histology of root bark.

The following details are made out in a transverse section of
the root bark. The cork or phellem the outermost tissue is fissured and
hence the outline is irregular and the thickness of the cork zone not
uniform. The cork zone is yellowish brown in colour and the number
of rows of cells varies from five to twenty or more. The cells are all
narrowly rectangular and tangentially elongated. The cell walls are
thin and yellowish brown in colour. The phellogen consists of one
row of narrow thin walled tangentially elongated cells.

Middle bark or cortex comprised of primary cortex and
phelloderm occupies about 1/6th the thickness of the bark. The
cells of this region are polygonal tangentially elongated and thin
walled. Most of them contain small starch grains. A few others
have yellowish contents. Few celled groups of stone cells forming
discontinuous annular bands, as well asin a sparsely scattered manner
occur in the peripheral half of the cortex. The stone cells vary in
size and shape though mostly isodiametric or tangentially elongated,
Tn some of the newly formed phelloderm cells and in some of those
adjacent to the stone cell groups rhomboidal and pentagonal
crystals of calcium oxalate occur. -

The dnner bark or bast forms 2/3rd the thickness of the whole
bark and is composed of tangential groups of bast fibres alter-
nating with the regular phloem elements and the radially extending
medullary rays. The medullary rays broaden much at the outej‘
half of the inner bark so that the phloem elements with the bast
fibres are found in conical strips with crushed up elements near
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the periphery. Each group of fibres may contain from 3-15 or more
thickwalled cells. The phloem parenchyma cells are small oval
or polygonal and some of them contain starch grains. A few
parenchyma cells contain very small rhomboidal crystals of calcium
oxalate. ~ Towards the innermost region of the inner bark the
fibre groups are smaller in size. In the newly formed phloem tissue
sieve tubes and companion cells are. distinctly seen among the
parenchyma. ' '

Medullary rays. Many, mostly uniseriate and biseriate. They
are nearly straight and extend throughout the thickness of the
inner bark. At the inner most region the ray cells are radially
olonsated and thinwalled, but they gradually widen and become
tangoentia,lly elongated at their distal ends. The rays widen consi-
derably near the outer boundary of the inner bark. Several of the
ray cells contain small starch grains and a few cells at the outer-
most region of the ray contain yellowish contents. Inner to the
phloem is the cambium which separates the bark from the wood.

0il: The oil expressed from fresh seeds, is thick, has a yellow
tolight orange brown colour and bitter taste. Its specific gravity
at 18°C is 0°94. It solidifies at about 80°C. *

’
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Histology of stem and root barks of Pongamia glabra, Vent.

(Stem bark Figs 1—7)

External appearance of the stem bark.

Diagrammatic sketch of part of the
T. 8. of the stem bark.

Cork and the secondary cortex,

A portion of the middle bark.
Qutarmost bast reglon.

A portion of the inner bark showing
the large sized colls.
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8.

9.

10.
1L.
12,
13.

(Root bark Figs. 8 to 12)

Diagrammatic sketch of the T. 8. of
the root bark,

A portion of the outer and the
middle barks.

Inner bark with a ray expansion,
Young bast.

Stome cells.

Btarch oraine and ervatala.




SIGRU*

Source plant in Kerala
Moringa oleifera Lamk.
(Synonym — }Moringa pterygosperma Gaertn.
(Family Moringaceae)
Sanskrit Text.
Descriptive synonyms.
RIGTFETET TgeaotdiEmFas |
g9da: Fawel ageas eRam®: € ||
AgRIg: MEARET agEa: FOnraA |
qr: arrEaE: gwaRy il |
AAATIE: ATGEEARIT |
i aARa: Tea: wEEEE: |
FUq: g U3 9ge: At e Af |

G er e B R RIDE R e SR S G
(sifraranzd)

Sigrurmilakapati’o Bahuladalasti spagandhasca |
Upadamsah sighr’aphalo bahulatvak harita sakahsyat ||
Madhugigruh sitamarico madhusr'avah krsnagandhasgca |
Pro’ktah saubhzafjan/akah gigruka samiijo murimgiti ||

# In the Sanskrit texts four varieties of Sigru mamely those with white,
yellow, blue and red flowers - are mentioned. The one commonly used is Moringa
oleifera Lamk. TIts flowers are cream white to yellow. A red-flowered variety of
M. pterigosperma is mentioned by Roxburgh, This is most possibly Moringa
concanenets Nimmo (Flora indica p. 360) where the flowers are described as
yellow streaked with red. The varieties indicated are probably only different

varieties of M. oleifera, or of M. concanensis except that with blue flowers which
may possibly be a different plant.

Moringa concanensis has a Sanskrit name Madhus igru,
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Sacevaca chavrksah syanmukhava szhvayastatha |
Tathaiva svetamaricah sabdaih paryayavacakaih ||
Kathitah sa eva bahalah svetataruh svetamafijariceti |
Saubhzfijan’akagca haritaparyayai rbahalapallavo sn/ilajit ||
(Abhidhan/amanjart)
“FrarEe: RigedigTaRTaEREE T |

dadist anfls nafag: a2 |7

(GIEEEIED)
Sobhafijan’ah sigrusti ksnagandhaka ksavamocakah |
Tadbijam svetamaricam madhusigruh sa lohitah ||

(Bhava pr/akagal)
frgéRa®a Rrgd 23EF: |

SqAFEmT dom: AT ASHAMN ||

ArarsEEuTaT gEisy g |

ZaF: ZAGARET Fawr AgRgE: ||

(AR [eng:)

Sigrur’harita sakasca gigruko laghupatr’akah |
Upadamsaksamo dam/sah pr/okto mulakapar’nyapi |
Saubhafijan’asti ksnagandho mukhabhango s tha sigrukah |
Svetakah gvetamarico raktako madhusigrukah |

(Dhanvantari nighantu)
<
“ frgeRazwa FrwTA: FuAE: |

SRS AT §A: FASIAE: |

IZHE TAISEAENAST FATRA: |

FArAIFEAl ASEgEgmaTeEr SqET: 1|

qEMIE: TMRGAGAT TFRAT: |

afie: gdtem g fGaEa: |

TE: AR QI AgfRgE: |

BT (I @AY TG ||

gl (g gt gefaa: | rafaEeg:)
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Sigrurharitasakasca sakapati’ah supati’akah |
Upadamyaksamo damgojfieyah komalapati’akah ||
Bahumulo damgamulastiksnamtulo daszhvayah |
Sobhafijan/o nilagigrustiksnagandho jan’apriyah ||
Mukhamodal krsnagigruscaksusyo rucirafijan/ah |
Svetagigrul sutisnah syanmukha bhangah sitzhvayah |
Sumilah svetamarico rocan’o madhusigrukah |
Raktako raktasigruh syanmadhuro bahulachadah ||
Sugandhakesarah simho mrgarigca priakir/ttitah |

(Raja nighantu)

Of the synonyms bahuladalah indicates the large number of
leaves, (leaflets), tahulatval indicates that its bark is very thick,
tiksiiagandhal indicates the strong smell of the bark and the root

and dams amula-pungent root.

Upadams'aksamah denotes that its fruits, flowers and leaves are
edible and used for preparing dishes. The leaves are used in Kerala
for preparing special dishes for persons who have to be on diet under
Ayurvedic treatment.

Properties and uses.

“Rig: ®g: FT G QST AL @G: |

10T QIAT T grfaFr Faresd |

dE IFI g4 (GSEadEa; |

Fegeel: FFRATEl FEfEaagEEa |

FETSTH AT RATIEANT. 3T |

a: FE JAT BRI EFE |

e fAgf gfeq aua: fOawssd |

agfg: NEwpn FRmEea: e | GIEEEIEY)

Sigruh katuh katuh pake tiksnosno madhuro laghuh |
Dipan’oc rocan’o ruksah ksarastikto vidzhak:t ||
Sam’grahi suklalo hydyah pittaraktapr’akopan/ah |
Caksusyal) kaphavataghn’o vidradhisvayathukrmin
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Medo s paci visapliha gulma gandavranan haret |
Svetah proktaguno jieyo visesaddahakrdbhavet ||
Plihan’am vidradhim hanti vi’anaghn’ah pittaraktakt |
Madhugigruh pr/oktaguno visesaddipan’ah sarah ||

(Bhava prakzgah)

Rrgaehs G tERE: wAed, | GIEEET )
Sigruvalkalapatr/anam svarasal paramar/ttibrt |
(Bhava pr/akagaly)
Tgged frgst st dgonent FEaEa |
Sged FHRATAS aaeaa ARG GleEEa
Caksusyam gigrujam bijam tiksnosnam visanasgan/am |
Avrsyam kaphavataghn/am tannasyen’a giror/ttin‘ut ||
(Bhava pr’akasah)
RrgRaaa: Fzaiom: Fwlad R |
FeamARRETEAr FEFEgETERad | (Taaffaemg)

Sigrustiktah katuscosnah kapha sgophasamirajit |
Krmyamavisamedogbn’o vidradhiplthagulman/ut |

(Dhanvantari nighantu)

s wgfaaieosieo aTHEHRE: |

qeIseIEd &= 94T Ag g ||

FATETEEIIES: e [AfEEar |

sFgaraTiea@saeear = a3

Pafig: szedien: ArwREsFEaT |

SR &=A A9AT gEseEd |

himgRerEtal ageer w@Ea: |

ATREATAGE T RfGaeaaaE: | rafaEeg)

Sigrusca katutiktosnastiksno vatakaphapahah |
Mukhajzdyaharo rucyo dipan’o vi’anadosan’/ut [l
Sobhzafijan’a stiksnakatuh svadasnah pichilastatha |
Jantuvatar/ti sulaghnascaksusyo rocan’ah parah ||

- - " Ty S
’ e o
SR

‘* 7 ' B b
i*7  Liv. ARy }@;
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Svtagigruh katustiksnah sophan‘alanikrntan’ah |
Angavyathaharo rucyo dipan/o mukhajadyan’ut ||
Raktagigrurmahzviryo madhurasca rasayan’ah |
S'ophadhman’asamirarttipittaglesmapasarakah ||
(Raja nighantu)
TFAT AT FARRASAIE: |
T ORI FAAEREREE | (ggafsm)

Griijan’o vatapittaghn’ah sopha gulmajvarapshah |
Tasya pallavamapyevam krminetravikarajit ||

[Hrdayapt/iyah)
FrAAEFRA AT aFAagAamia s |
g e e Rrgeeawa: anEs: |
g0 gaEl At fafkai Razaa: | (SEFEE:)

Vatapittakaphasan/n’ipatajam netrayor’bahuvidhamapi-
vyatham |

Tghr’ameva jayati pr'ayojitah sigru pallava rasah
samaksikah ||

Tiksno griijan’ako grahi pittinam hitakrnnasah |

(Astangahrdaya)

According to Bhavapr/akasa’ Sligru is pungent, pungent on
digestion, quick, hot, sweet, light, digestive, promoting taste, dry
caustic, bitter, causing inflammation, arresting, promoting semen,
agreeable (for heart). aggravating pitta and rakta. good for the eye,
reduces kapha and wvdta, ends abscess, swelling, worms (parasites)
excess fat, enlargement of cervical glands, poison, spleen enlarge-
ment, phantom tumour, thyroid enlargement and ulcers. White Sigru
has the above properties and in addition causes burning, ends spleen
enlargement, abscess and ulcer; and increases pitta and ralkta.

Madhus"z'gm besides possessing the general properties is parti-
cularly digestive and laxative. The juice of bark and leaves relieves
extreme pain,.
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The seeds are known as Swetamaricam and are goodfor the eye,
overcomes poison and is used for application through nose (S'iro,

MORINGA OLEIFERA Lamk,

virecan/am.) (Syn. Moringa pterygosperma Gaertn,)
According to other authors it also cures mmarvdie, adhman'a ( Moringaceae )
wkhaid imatic @ itis etec., gas in the : ' = . - .
and bmn]hcy:/;Zt_z{a,mlglllilllln;zmcecz-ré;hlmth etc., gas in the abdomen and Malayzlam; Murin/ga, Murinna, Sigru
numbness in the S ively. : .
p ¥ Tamil: Murun/gai
The officinal parts are bark, leaves, — especially the tender Hindi:

Mungna, Sainjna, Shagna,

leaves — and seeds. Sondna, Sahajana, Soanjna ete.

Distribution and habitat.

Moringa oleifera Lamk. is found wild in the Sub-Himalayan
tract from the Chenab to the Sarda, Forests of Western Himalayas
Oudh, Northern Circars, Ganjam, Deccan, Carnatic, and the
West Coast. It is cultivated all over India mainly for its fruit and
leaves and occasionaliy as a support for the betel vine.

Habit and general features.

Moringa oleifera is a small or medium sized, very soft wooded
deciduous tree thirty to forty feet high (but often shorter), the
trunk and branches generally straight with thick corky greyish
fissured bark, bearing large tripinnate leaves one to one and a
half feet long having numerous small leafiets; many flowered
panicles of fairly large cream white flowers at the ends oF Winnohes
and cylindrical pendulous pod like fruits a foot or more long.
The plant isin flower from October to December and bears fruits
from January to April.

External morphology.

Leaves: Alternate, exstipulate, usually three-pinnate or rarely
bi-pinnate, one to two feet or more long with four to six pairs,
of opposite pinnae; the rachis—thickened and articulate at base;
both leaf and piunae, oddpinnate; pinnules — six to nine pairs, with
very slender rachises, the odd or uppermost one unifoliate. There
is often present onthe rachis between each pair of pinnae and
pinnules a linear hairy gland. Leaflets:— opposite, six to nine pairs
on each pinnule, half to three quarters of an inch long and a
quarter to half inch wide. They are entire, elliptic-ovate or obovate,

| - 2 & T, SRR OTETTY. T
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rounded or narrowed at base, obtuse at apex, smooth and green
above, and paler beneath with the main nerves obscure. They fall off
early. Petiole:— slightly sheathing at the base; petiolules slender.

Flowers: Pedicelled, bracteate, bisexual, cream-coloured or
whitish-yellow, about one inch long, irregular, honeyscented, in many
flowered axillary puberulous spreading panicles. Bracts-linear, shorter
than the pedicels. Calyz:— cup-shaped, five-cleft, segments petaloid,
unequal, linear-lanceolate, reflexed, puberulous outside, imbricate in
bud and deciduous from the base. Corolla: of five free narrow linear-
spathulate, veined petals half to three quarters of an inch Jong. They
are unequal, the two upper and the laterals small and ascending, the
lowest the largest. A disc is present lining the calyx-cup. Stamens:
ten, perigynous, inserted on the margin of the disc, declinate, the
five opposite the petals are perfect and bear simple peltate one celled
anthers, those alternating are reduced to antherless filaments:
filaments:— flat and hairy or villous at the base. Ovary — tricarpellary,
stipitate, oblong, hairy, one-chambered containing numerous ovules
arranged biseriate on three parietal placentae; séyle — cylindric,
slender or filiform, tubular, ending in a truncate perforated stigma
Ovyules — many, biseriate on three parietal placentae.

Fruit: an elongate or linear pendulous, cylindrical 3-6 angled,
longitudinally 9-ribbed, beaked, three valved pod-like loculicidal
capsule, nine to eighteen inches or more long and half tothree quarters
of an inch thick. The fruits are greenish when youug, but turn light
brown when ripe. Fruit valves corky or pithy and pitted within. Seeds
which may vary from eight to fifteen or more are placed in depressions
in the valves. They are three angled the angles extending as short
wings, about two centimeters long including the wings, and have a
corky testa. They are non—endospermic and contain a straight em-
bryo having plano convex cotyledons, a very short superior radicle
and a many leaved plumule. The dried seeds are dark brown
externally and whitish within. The kernel is white oily and bitter.
The seeds yield a valuable fixed oil.

Officinal parts. Root and root barks, stem bark, leaves (tender
ones) fruit, seeds, and gum. Of these only the root and root bark are
generally sold by drug venders.

2. Fruit.

Front view (4) and back view (3) of a flower.

Moringa oleifera, Lamk.

Flowering twig

1,

Plate V
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Description of root and root bark ¥ .f“’ﬁ

The roots are comparatively stout attaining a thickness of
three to five inches or more. They are light greyish-brown externally.
The surface appears somewhat reticulated and is marked with the
tumid projections of discontinuous transverse rows of transversely ex-
tended lenticels 2 to 5 or 8 mm. long: the lenticel openings are not how-
ever flaring or wide open. The surface except for the lenticel projec-
tions and depressions due to irregularities of the ground is fairly even.
The fresh bark rangesin thickness from about 5 mm, to more than
a centimeter in very stout roots. It is quite soft and nearly succulent
being easily pierced with a pin. The outer skin which is corky and
thin being less than a hair’s breadth in thickness can be scraped
or peeled off in small bits. The tissue inside, which has a cream
colour, quickly changes to arosy tint on exposure. In fresh cut
sections this rosy tinted tissue extends to nearly half the thickness
of the entire bark. The inner part of the bark namely the portion
nearest the wood is whitish or creamy white. The wood is very

soft and easily cut. It is highly porous and yellowish.

The fresh bark has a disagreeably pungent, initially sweetish
aromatic taste, and a rather heavy odour.

A kind of gum which may be collected in masses exudes from
wounds in the root and stem. This gum on exposure to air takes on a
light pink colour. The gum when dry has areddish or purpiish brown
colour and is found in vermiform pieces which are easily broken.
These have a sweetish mucilaginous and astringent taste.

Histology of the roet.

Root bark — The phellemor cork is composed of numerous rows of
nearly regular rectangular cells that vary from 43 U to 79 M in
length and 20 i to 40 &t in width as seen in T.S. of the bark. The
outermost rows of cells are slightly radially compressed., Their walls
are light brown and appear wavy. Several of the cells have brownish
granular contents. The innermost ten or twelve rows of cork cells
are larger and nearly cubical with colourless walls. The phellogen is
distinct and consists of a single row of narrow, thinwalled, rectan-
gular or slightly tangentially elongated cells. A narrow zone of
phelloderm is present just within the phellogen. The phelloderm cells
are rectangular and thin walled. Several of these cells contain rosette
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or sphaero-crystals of calecium oxalate. Others are rich in small
rounded starch grains varying from 22 @ to 43 M in diameter.
The demarkation between the phelloderm and cortex is not quite
distinct.

The Cortes is wide and consists of about thirty or more rows of
cells. The cells of the cortex are not uniform in size; the length of a cell
varies from 40 £ to 84 & and width from 40 & to 50 . The cortical
cells are densely packed with starch grains. A few cells contain
rhomboidal or rosette crystals of calecium oxalate. Some of the cells
contain oil globules and others coloured resinous matter. Scattered in
the cortex of young roots are large stone cell groups. Those towards
the periphery form discontinuous annular bands. Each group consists
of three to nine or more rounded to rectangular cells. The stone cells
are not uniform in shape and size. Rounded stone cells have g
diameter of 54 U and rectangular cells vary from 54 & to 100 & in
length and 40 (& to 86 (& in width. Mucillaginous cavities are present
towards the interior of the cortex. These appear to be lysigenous in
origin. Numerous fibres occur in groups and are scattered below the
stone cell layer. These fibres have uncven ends and specialised end
forkings.

The inner bark or bast has also the thickness of the middle
bark. There are groups of large thick walled fibres alternating with
phloem elements towards the outer region. There are also groups of
compressed or obliterated phloem in this region. A few of the phloem
parenchyma cells contain crystals and others contain starch grains.
In this region also there are many mucilage cavities. These are
however not so well developed as in the stem bark. Phloem. In the
recently formed phloem the cells are thin walled small and almost
polygonal and the sieve tubes and companion cells are distinct. Bast
fibres are practically absent in this part.

Figs. 3.4.5.6.7.8,6 910
e

g.lmm

Medullary rays. many, long, two to four seriate. Some of them
expand widely when reaching the middle bark. The cells are thin

walled radially elongated and rich in starch grains andhave a radial Histology of root bark of Moringa oleifera, Lamk.

length varying from 53 @ to 108 M. Those in the wood region are more Fig. 1. Diagrammatic sketch of the T. S. of the root.

radially elongated but thin walled. The cells become shorter and 2. Diagrammatic sketch of a portion of the T. S of the root bark

wider at their distal ends. The ray cells in the cortex are nearly 3. Outer bark and a part of the middie bark. 4. A portion of the middle bark
rectangular and equal i in size. i _ °
rectangular a qual to the cortical cells in size g. Old bast region. 6. Young bast region.

Wood region with a vessel showing tyloses.
8, A mucilage cavity in the inner bark.

9. Stone cells.
10. Crystals and starch grains,
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Wood. In the wood the vessels are large nearly round in trans-
verse section and mostly arranged in single series, Some of the
parenchyma cells adjoining the vessels show a type of reticulate
thickening. In young roots continuous concentric rings of wood fibres
are seen alternating with bands of thin walled parenchymatous celis
containing starch grains. These rings are crossed by the radially
extending rays. In older roots the fibres are poorly developed
in proportion to the parenchymatous elements. A few of these
parenchyma cells contain resinous matter.

Description of Stem ‘bark

The stem bark has a thickness varying from less than half an
inch to one inch or more, the thickness varying according to the age of
the stem or branch. Barks from older portions are slate grey or dark
green and covered with ash grey crustose lichen patches. Young
barks are greenish to greenish brown in colour and often blotched
with patches of ash white lichens. The older barks appear rough on
account of the formation of vertical fissures of varying lengths and
partial exfoliation of the outer rind in places. The entire bark is
easily separated from the wood in fresh roots. In the fresh condi-
tion the cut surface is cream coloured. The corky rind or outer bark
is a millimeter or more in thickness. 1t can be easily separated as
small flakes and exposes a light rose to ‘yellowish coloured smooth
somewhat uneven tissue with greenish patches. TIn cut sections the
rind has a dark brown colour and appears lamellated ; the middle
bark appears cream white but speckled with numerous small spots
and the inner bark which is somewhat leathery also cream white and
characterised by the presence of wedges of fibrous tissue. Tiny drops
of mucilage that turn reddish brown on exposure to air exude from
this region in fresh’ cut sections. These appear in annular rows
slightly outside the wood.

Histology |

The transverse section of the stem bark reveals the followine
details under the ‘microscope. The phellem or cork which is the outer-
inost tissue is one or two mm. in thickness and can be differentiated
into two to three or more strata or tiers, each one separated from.
the next by a narrow band of compressed cells, The cork cells have
dark brown cell walls. The newly formed five or six rows of cork




just outside the phellogen are slightly larger than those of the phel-
logen. They are rectangular, thin walled, arranged in regular series
or radial rows and appear colourless. Outer to this layer is a zone
of compressed cork cells consisting of eight to ten or more rows of
tangentially elongated cells with yellowish brown contents and wavy
brownish cell walls. This is followed towards the outside by a
layer of larger nearly rectangular slightly compressed cells without
contents, with their walls wavy and somewhat greenish yellow in
colour. This in turn is followed by a band of eight or more rows of
compresed cork cells and outside this are ten to twelve or more rows
of almost cubical or rectangular cells with straight walls, some of
which aro coloured slightly green. The outermost zone of compressed
cork tissue has a brownish tint. This is composed of an inner part
consisting of six or more rows of very narrow highly compressed cells
and an outer region of twelve to eighteen rows of almost cubical to
rectangular cells with wavy and yellowish brown walls. The phellogen
consists of a single row of thin walled, rectangular or tangentially
elongated colourless cells found just inner to the phellem. The
phelloderm just within is not uniform in thickness, the number of
rows of cells varying in different places. The phelloderm cells are
nearly cubical to rectangular, slightly larger than the phellogen cells,
and have thin colourless walls. Most of these towards the inside contain
rosette crystals of calcium oxalate, while the outermost two or more
rows especially in places where the phelloderm is thick contain small
green chloroplasts. Inner to the phelloderm tissue is the cortex which
is much wider than the cork. The cortical cells are all thin walled
rectangular or slightly tangentially elongated and somewhat larger
than the phelloderm cells. There are several groups of pale yellow
coloured stone cells scattered in the peripheral part of the cortex,
Most of the groups are large and consist of six to twenty or more
stone cells which vary in size and shape. The cortical cells,
adjacent to or surrounding these stone cell groups, contain large
crystals of calcium oxalate most of which are cubical rhomboidal or
hexagonal or of the rosette type. A few cells contain coloured con-
tents which is the resinous matter present and also oil globules.
Some other cells contain small starch grains. The quantity of
sbarch grains in the cells of the stem bark is less than that in the
root bark.. The inner part of the cortex shows the presence of
numerous fibre groups. "

Plate VII
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Histology of stem bark of Moringa oleifera, Lamk,

Diagrammatic sketch of the T. S. of the stem bark,
Outer bark region with a part of the secondary cortex.

Middle bark region. 4. A portion of the inner bark region.
A portion of the bark with a mucilage cavity. 6.
Portion of the wood with the cambi.um, ' g,

Young bast region,
Stone cells and fibres.
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The inner bark has almost half the thickness of the entire bark.
It consists of fibre groups or bast fibres, phloem, medullary rays
and mucilage cavities. In each fibre group there are four to twenty
or more cells. These fibre groups form nearly concentric discontinuous
zones separated by the medullary rays. Radially each fibre group
alternates with phloem tissue. The older primary phloem tissues
towards the cortical region that alternate with the outermost two
or three zones of fibre groups are found in a compressed and oblite-
rated condition. The phloem parenchyma cells adjoining the scleren-
chyma cells contain small rbomboidal or cubical crystals of calcium
oxalate. A characteristic feature of the bark is the presence of many
big lysigenous mucilage cavities in this region. Some of the cavities
are filled with mucilege. In the recently formed phloem, which appe-
are colourless, the parenchyma cells are small, thinwalled, and almost
polygenal and the sieve tubes are large and easily distinguishable.
Mucilage cavities also occur in this region.

Medullary ray : many, long and two to three or more seriate,
though occasionally uniseriate. They extend from the inner bark
up vo the cortex. The rays are straight and run nearly parallel

in the inper part, thatis in the recently formed phloem but beyond
it they appear wavy and tend to converge together in the cortex

in groups of six to nine. The ray cells ‘towards the inside are

radially elongated but become tangentially elongated as the rays
converge in the cortical region. Most of the cells are loaded
with starch grains while some of those adjoining the fibre groups

contain small erystals of calcium oxalate.
Moripga gum

The fresh gum as it exudes is somewhat opaque and dull white.
On exposure to air it soon becomes pink finally turning purplish red
to reddish brown outside. Considerable quantities of the gum may
exude from portions of the stem or root injured by insects and in a
somewhat diseased condition. The gum occurs in pieces of varying
siza, generally somewhat vermicular in form. They are easily broken
and the interior is whitish in the larger pieces. In small bits it is
reddigh throughout, When quite dry the gum is very friable but in
damp weather it is tough and holds about 209 of its weight of water.
The gum swells up to a jelly when placed in water and then gradually
dissolves. It has a hland to feebly sweetish mucilaginous taste but no
characteristic odour.



MORINGA CONCANENSIS Nimmoo.

Sanskrit Madhu gigru
Concan ;

Rajputana } o Sainyah

Tamil Kattu muringai

Distribution and habitat

~ On dry hills of Rajpuatana, Sind, Berar, the Concans, Northern
Circars, Deccan from Vizagapattam to Guntur, Kurnool. Coimbatore
ete.

Habit and general features

Moringa concanensis Nimmoo is a glabrous tree, very similar to
Moringa oleifera in habit with thick corky bark and soft white wood,
but with larger and rounder leaflets and pale vellowish flowers with
reddish streaks. TFlowering period : October to December,

External merphology

Leaves alternate, exstipulate, up to about one and a half feet
long, usually bipinnate or rarely tripinnate. Primary pinnae four to
six pairs, from four to eight inches long, opposite, distantly spuced.
The primary rachis is thickened at the base. It as well as the secon-
dary rachises are articulated and provided with a gland at each
articulation. The pinnae as well as the leaflets are opposite and
oddpinnate. Leaflets 4 to 6 pairs with an odd one at the tip. They
are broadly-elliptic or sub-orbicular, three quarters to one and a half
inches long, and from half to one inch broad, obtuse at bLoth ends,
often emarginate or retuse at apex, pale beneath, with 4-8 pairs of
slender but distinct secondary nerves. The leaflet is articulated to
a slender peticolule 1/12th to 1/3rd inch long.

Flowers fairly large, pedicelled, irregular, thinly pubescent,
yellow streaked with red in lax divaricate thinly pubescent axillary
panicles that may reach 13 feet in lenth. Pedicels one third to half
an inch long articulated to the flower. Bracts minute, caducous.
Calyx one third to half an inch long thinly tomentose, segments
white, oblong, reflexed. Petals yellow, veined with red, obléongor
oblongspathulate the lowest about five eighths of an inch long,
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tamens five fertile with four to five alternating staminodes;
filaments hairy at base. Ovary tricarpellary, one chambered.

Fruit an elongate straight acutely triquetrous, beaked one
chambered three valved loculicidal capsule one to one and a half
feet long, slightly constricted between the seeds. Valves hard, half
to two thirds of an inch broad, corky and pitted within. Seeds many
in the pits of the valves. They are white or pale yellow, two thirds
to three quarters of an inch long, very broadly trigonous with thin
membraneous wings and corky testa.




CITRAKA

Source plants™ Plumbago rosea Linn. and Plumbago zeylanica Linn.

belonging to Plumbaginaceae.

Sanskrit text Fils
Descriptive synonyms

RARISASAAT T d13T SA[FEIATAT: | (TS )

Citr’akosnalanamz ca pitho vyalastathosanah |
(Bhava pr’akagyah)

RF@Y AT =are: 9T greusEHE: |
sarfcsr asdl afg: a9t w: BE |
FET[EUsA@T gidl FAATgE T1aF: | (a=ea R femg)

Citr’ako dahan’o vyalah pathi n/o daruno s gnikah |
Jyotisko vallarr vahnih pali patht katuh gikht ||

Krsnarupo sn’/alo dvipi citr’abhanusca pavakah |
(Dhanvantari nighantu)

Braarsfa mgelae: @ sz el |

FAIREAT AT SAAF: ISR |

qqST FRUT Afa: TAF: FASEIAT |

afl fft = fegr I3 WA ok @rstfaEmg:)

Citr'ako s gnigca gar/dulagcitr’ah pali katuh gikht |
Kryan’ardahan’o vyzlo jyotiskah palakastathz ||
#* The botanical source of Citraka according to Dymock and others is
Plumbago zeylanica Linn, In Kerala the white flowered P.zeylanica which grows
wild as well as the red flowered P. rosea whieh is cultivated are used. Preference
is however given to P.rosea; P. zeylanica being used only when the former is not
available.
According to some ancient authorities there are three varieties of Citraka,
namely those having white, red and black or dark flowers. Som e others mention
one more variety with yellow fowers.

S
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An’alo darano vahn’/ih pavakah sabalastathz |
Pathi dvipi ca citrango jileyah surasca vimsatih ||
(Raja nighantu)

Fared fe: goaa: fafearfa: |
Fdfad @ oA, @R 9 w@Ea || (HABTFRITT )

Yathasvam citr’akah puspairjfieyah pitasitasitaih |
Yathottaram sa gunavan vidhin/z ca rasayan’am ||
(Astanga hrdayam)

“ g fgar gFeadEAfld 989 & @ 9= |
faarfaaenia Gaf w1 (ALTFEETBIA:)

Sa dvidbz suklaruna bheden’eti bahavah
rakta eva prasastah |

Sitasitarunabheden’a tridheti kecit |
(Astangahrdayakosah)

Of the synonyms agni and the other synonyms of fire ddhuna
daruna etc. indicate the very caustic (burning) action of the drug.
Other names like wvydlal etc, indicate the cruel (strong) action of the
drug. Ddrana and darunae indicate that the drug is capable of fur-
rowing action on the skin. The name citr'akal means multicoloured,
bub how far this meaning sigaifies any feature of the plant is not

clear,

Properties and uses,

s ®z%: 1% ARFIA A=AT G |

TRy FEONFBATART: FABIEIA |

IAsAEY ATEY AIaA BSARE | (ATaIHIT: )
Citr’akah katukah pake vahn/ikrt pacan’o laghuh |
Ruksesno grahanikustha sotharsah kymikasan’uat |

Vatagslesmaharo grahi vataghn/ah slesmapittahrt |
(Bhava pr/akzs’ah)
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FemrsEan: ar% FTH: FRATROE |

FraTeEFEsganeg EaEs: | (gearafl MEvg:)

Citr’akosgn’isamah pake katukah kaphagophajit |

Vatodarar/so grahaniksayapandu vin‘asan’/ah ||
(Dhanvantari nighantu)

FErsEae: a1k &3 ATRFRITE: |

IS FIE UL EACEREA NG R A GEIGEEEH)

Citr'akos gnisamah pake katuh sophakaphapahah |
Vatsdarar’/so grahanikrmikandutinasan/ah || }
(Raja nighantu)

o AfEat 3 q@RE |
Fouf e B Fator = fRma: |
sguazll A REAfqarETEa |

g €99 Aed aysy FfAERE 1
Ffiadasa srsufEEdad: |

S avtevst wReT DafEw: | GIERIGED)

Tvagdosinam mehin/am ca tathaivodararoginam |
Krspam hitam vijaniyat svitrinam ca vise satah |
Grahanyar/so vikaraghn/amatisara vin/asanam |
Vayasah sthapan’am medhyam gvetapuspam vin/irdiget ||
Medhzabhivardhan’agcaiva jatharagn/ipr’adipan’ah |
Tejo var'nakarascaiva kaphaha pitacitr’akah |

(Navanitake)

fomfaenii = swaTFEL o | (@5%)
Citr’akastilapar/;i ca kaphasophahare laghu |

(Sugr’utam)

farrsfaan: ais FiwE: FEEsa | (ezafda:)

Citr'ako s gnisamal pake vopharsah krmikusthaha |
(Hrdaya pr’/iya)

B, e
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According to Bhavaprakasa citi’aka is pungent, arresting
(astringent), promotes digestive fire. is digestive, light dry, and hot.
It overcomes or is useful in sprue, skin diseases flatulence, oedema,
piles, worms (pathogenic organisms) cough, vdta s'lesma predominance;
and vdta, pitta and kapha.

Other attributes mentioned by various authorities are :- cures
enlargement of the abdomen (ascites etc) consumption, anemia,
itching, diabetes and allied diseases with excess urine, lucoderma
(especially the black flowered Citraka) and diarrhoea. The white
flowered one is said to promote longevity and intellect and the
yellow flowered variety complexion also.

“The white flowered variety (P. zeylanica) is frequently used as
a stimulant adjunct to other preparations in the form of a combi-
nation called (rmada. It also enters into the composition of
numerous medicines for dyspepsia. It is said to exercise a beneficial
effect on piles. 1t acts as a powerful sudorific”.



Plate VIII

Plumbago Zeylanica Linn.

Malayalam - Tumba kodiveli. Vellakodiveli., \
Kodiveli \
Tamil - Cithiramulam, Karimai, Kodiveli.
Hindi — Chitra, Chitraka, Chita
English - White flowered leadwort, Ceylon
leadwort

Distribution and habitat.

The plant is met with in a wild condition in the plains in most
parts of India growing in waste places, roadsides etc. It is not known
to be cultivated.

Habit and general features

Plumbago zeylanica Linn. is a much branched diffuse rambling
or subscandent undershrub, two to four feet high with several nearly
uniform spreading perennial roots, from which seemingly arise a
number of smooth narrow terete striated, jointed, somewhat declining
stems and tender flexuous branches about the size of a quill bearing 1
simple alternate short stalked, entire, ovate or ovate—oblong, wavy
membraneous leaves tapering abruptly into the petiole, and terminal
and axillary spikes of sub-sessile, pure white flowers an inch or
morelong with a conspicuously glutinous glandular persistent calyx.
The plant is in flower most parts of the year.

External morphology.

Leaves. simple, alternate, exstipulate, short-petiolate, one and
a half to three inches long and slightly less than an inch to two
inches broad, ovate or ovate—oblong, the base shortly and abruptly
attenuated into the short petiole, acute at apex, entire, wavy, thin
or membraneous and smooth. The petiole is channelled or grooved
above, and sometimes slightly winged, with a number of very sticky

glands at its upper part and its base often auricled and clasping the
stem.

-

Flowers:— pure white, subsessile with bract and bracteoles
borne on simple or branched terminal and axillary spikes half to one
foot long. The rachis of inflorescence is covered with very short

glutinous hairs or glands, The bracts are considerably larger and

% Indicated as the source plant of citraka iny books on Indian Materia medica. It is known Plumbago Z(’-Ylanwa’ Linn.

as Swetacitraka to distinguish it from P. rosea which is called Raktacitraka or TLalcitra. 1.

Flowering twig 2. Bracts and bracteoles showing glands
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about ten times longer than the bracteoles. They are also covered with
sticky glandular hairs. Calyz-tubular, gibbous or inflated, one third to
half an inch long and about a tenth of an inch in thickness and shortly
five toothed at its apex. It is persistent and covered all over with
slender stalked glutinous glands that aid in the dispersal of the fruit.
Corolle—white, gamopetalous hypocrateriform with a very long and
slender tube three quarters to one inch long, and a rotate five lobed
limb with the lobes roundish about one third inch long and patent or
spread out. Stamens five hypogynous, nearly free, the filaments linear
about as long as the tube of the corolla dilated and connate at
base into a lobed nectar secreting disc; anthers exserted beyond the
throat, dorsifixed, oblong or linear, two cleft at base. Ovary — ovate
or oblong, narrowed at apex; séyle slender glabrous at base, divided
into five filiform stigmatic branches which are densely beset with
many rows of glands on the inner side and stigmatose nearly through-
out their length,

Fruit: enclosed within the persistent calyx. It is an one-seeded
membraneous capsule with the pericarp thin below and thick and
hardened above: its dehiscence, at first irregularly circumcisal or
breaking at base, afterwards valvately splitting from the base to the
middle. Seed — solitary, ovate or oblong.

Offictnal part : The roots.

The roots of P. zeylanica and P. rosea form an important drug
of the itinerant herbalists and are sold by all crude drug sellers.

Description of root.

The roots of P. zeylanica vary from less than a quarter to
about three quarters of an inch in diameter and two to threc feet or
more long. They have as in the case of P. rose1, only very few lateral
branches but are c>mparatively nirrower. The fresh roots are
fairly uniform about 05 inch in thickness, nearly smooth and light
brown externally, An yellow juice exudes from cuts in the fresh roots
In a fresh cut section the wood cortex and cork are well differentia-
ted. The outer skin is thin and brownish, the cortex appears cream
to light yellow with numerous small scattered spots or specks and the
central woody part has a lighter tint. Paste of fresh roots applied to
the skin causes blister. They have an acrid and biting taste.

The dried roots as sold in the bazaar occur as cylindrical
picces less than half an inch in thickness and of varying lengths.




40

They are reddish brown in colour and have fairly thick shrivelled
smooth or irregularly fissured brittle bark marked here and there
with small projections that represent scars of rootlets. The roots
have a short fracture. The cut surface appears concentrically stria-
ted. The wood in the centre is close grained hard and tough with
a reddish brown colour. The roots are acrid and have a disagreeable
odour.
Histology of the root

A transverse section of the root which is circular in outline
shows a very thin cork consisting of five to seven rows of small cubical
to rectangular cells some of which contain dark brown contents. Their
cell walls are light yellow in colour, those of the outermost row of
cells being darker. The phellogen which can be distinguished in some
specimens is composed of a single row of almost cubical cells. Within
the phellogen is a thin zone of phelloderm consisting of two or
three rows of small thinwalled rectangular cells. Some of these
cells contain dark yellow contents which give an yellow
stain to water and several others contain starch grains. The cortex
is wide and about 14 mm. in thickness. The cortical cells
are large, polygonal or slightly tangentially elongated, but the
cells are not uniform in size. A characteristic type of radial
division is seen in some of the cells. Most of the cells are densely
packed with starch grains while a few cells contain the yellow cell
contents. In the inner part of the cortex are present small fibre
cells. These occur either in groups, each group composed of two to five
or more small sized cells or as single cells scattered here and there.
The phloem situated just inner to the fibre groups is very narrow.
Its cells are small polygonal and thinwalled. Cells containing the
yellowish contents are not found in this region. The wood in the
centre is comparatively narrow, It has a light yellow colour. The
xylem vessels are not wide and are arranged mostly radially in single
file. Wood fibres are many and thickwalled. Medullary rays are few
They are almost straight, one to four—seriate and reach up to the
cortex. The ray cells are radially elongate and filled with starch
grains. The primary xylem is tetrarch. The presence of starch grains
in abundance in the cells of the cortex and medullaryrays, the nature
of the medullary rays which are comparatively narrow as well as the
occurrence of fibre groups are features characteristic of the roots of

P. zeylanica.

AN

Plumbago Rasea Linn. *

Syn. P. Coccinia Boissed
Family Plumbaginaceae

Malayalam - Schettikodiveli, Chuvannakodiveli

Tamil - Cenkodiveli, Cithiramulam

Hindi — Chitra, Raktachitra, Lalchitra,
Lalchitrak, Lalchita

English - Rosecoloured leadwort.

Distribution and habitat.

The plant though considered a native of Coromandel and other
parts is found in a cultivated state in many parts of India being
commonly grown in many gardens. It is doubtfully considered
growing wild in the valleys of Sikkim add Khasia.

Habit and general features.

Plumbago rosea Linn. is a pretty subscandent shrub growing to
more than six feet high with several erect branching herbaceous to
semi-woody terete striate stems and flexible branches arising from a
system of perennial lateral tuberous roots, and bearing alternate
exstipulate short petiolate oblong leaves and fairly long terminal
spikes of bright red flowers. It resembles in general habit P. zeylanica
but has larger leaves and flowers. The plant is in flower nearly
throughout the year. The whole plant especially the root is highly
acrid on account of which the latter was formerly known as radix

vestcator ia.

External morphology.

Leaves — simple, alternate, exstipulate. short petiolate, entire,
wavy, membraneous, smooth, ovate-oblong, narrowed and slightly
obtuse at apex, base narrowed abruptly passing on to the very shoit
petiole. Petiole - amplexicaul not usually auricled at base.

I'lowers: of a beautiful scarlet or bright red colour, about one
and a half inches long, in long loose twiggy spikes that are terminal
as well as axillary from upperleaves. The spikes continue to elongate
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even after flowering reaching a length of one or two feet. Rachis
of spikes glabrous or smooth. Bracts and bracteoles nearly equal ovate.
cuspidate, much shorter than the calyx: They are also smooth.
The bracteoles are often connate at base between the flower and axis.
Calyxz — reddish, subsessile, short, cylindric, tubular gibbous shortly
and acutely five toothed, five ribbed, beset with small persistent
stipitate bifarious gummy glands all along the five ribs. Corolla =
scarlet, gamopetalous, hypocrateriform, tube of corolla slender, much
longer than the calyx, limb rotate, five lobed or parted. Stamens—
five, hypogynous with their filaments united at the base into a lobed
nectariferous disec surrounding the ovary ; anthers linear, two cleft at
the base, Ovary — ovate or oblong, style — filiform hairy at base with

five filiform stigmatic branches whose inner faces are beset with
many rows of glands, :

The fruit which is enclosed within the persistent calyxis an
one-seeded membraneous, capsule or utricle at first breaking irregu-
larly at the base and then valvately dehiscing from base upwards
with the valves cohering at the top. Seed — solitary, ovate or oblong.

Officinal parts: The root bark as well as the entire roots.

Description: The root system consists of many, long and fairly
stout roots, half to three quarters of an inch in thickness, two to
three feet or more long and having only few lateral branches. They
are somewhat rigid, almost uniformly ecylindrical though sometimes
irregularly bent or curved. They are light yellowish brown externally.
Surface generally smooth, but often with short transverse shallow
fissures at the region of the bends, The transversely cut surface of a
young fresh root is whitish throughout but that of a mature root has
a light red colour at the periphery. A small quantity of a light yellow
juice exudes from the fresh cut surface of the root. The roots have a
thin skin. The cortex or middle portion, which forms the bulk part
of the root is whitish and the wood in the centre is narrow and
darker. Dried roots are darker or nearly black. A paste made with

the root bark, if applied to the skin will blister the skin in a few
hours.

Histology The transverse section of the root is nearly circular.
The cork which forms the outermost tissue is a very narrow zone
formed of abous five rows of small, thinwalled cubical to rectangular

e

Plate 1X

Plumbago rosea, Linn,

3. Root system

A twig

1.

3a. A root slightly enlarged

Inflorescence
9a. Bracts and bractioles enlarged

2.
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cells with their walls light yellow to yellowish brown in colour. The

cortex is very wide and forms the bulk part of the root. Its cells
are not uniform in size or shape. The peripheral four or more rows
of cells of the cortex just within the cork have dark yellow contents,
The greater part of the cortex consists of thinwalled rounded, poly-
gonal tangentially elongate cells with well defined intercellular
spaces. (Some of the cells show the characteristic type of radial
division.) The cells are normally devoid of starch grains. Scattered in
the cortex there are many cells with yellow or reddish yellow
contents. The innermost rows of cortical cells are nearly regular
and rounded., There is no clear demarcation between the cortex
and bast. '

The bast is comparatively narrow. The phloem parenchyma
cells are very small, thinwalled and polygonal. Most of the cells
contain the yellow contents. Mechanical elements of any sort are
not found in the bast. The Cambium consists of one or two TOows of
thinwalled narrow rectangular cells. Wood - The elements of wood
occur as thin radial wedges. The xylem vessels are arrange'd mostly
in single file in radial rows and are surrounded by mechanical cells
(fibres) There are ten to twelve broad medullary rays. These start
from the centre of the wood and alternate with wedges of xylem.
The ray cells are radially elongated and thinwalled. Some of them
contain the reddish yellow contents. There is no pith in t'he (':entre.
The primary xylem is tetrach. The absence of starch grains 1n t-h_g
cells of the cortex and medullary rays, the broader.nature of the
medullary rays, as well as the absence of mechanical clements
in the bast afe features that differentiate the root of P. rosea from
that of P. zeylanica.
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Comparison of the histology of the roots

Plumbago zeylanica
Cork |

Plumbago rosea

5-7 rows of small cubical or 4-5 rows of small cubical cells
‘rectangular cells with light yellow with yellowish brown walls.

walls

Cortex

Most of the cells are packed
with starch grains

Only a few cells have the colour-
ing contents

Phloem

Small groups of ‘fibres are pre-
sent ~ '

Cells with colourad contents are
absent

Medullary rays

Fewer in number and narrower

1-4 seriate

Ray cells contain starch grains

Cells are more rounded with very
conspicuous intercellular spaces.
Starch grains absent

Most of the cells have the colour-
ing contents

Fibres are absent

Cells with the yellow contents are
present

Many and broader

4-6 seriate

No starch grains in the ray cells.
A few ray cells have the yellow
colouring matter.

Plate X

Histology of roots of

Plumbago rosea, Linn (Figs. 1 to 3)

ig. 1. Diagrammatic sketch of the root in T- S,

8. 4 to 6)

g

i

Plumbago zeylanica Linn (F
4. Diagrammatic sketch of the root in T, S.

5. Portion of the root showing the cork and the cortex.

2. Cork and coitex.

nh

3. A portion of the root showing phloem and xylem 6. Portion of the root showing the fibre cells and
oronne with the medullary rav cella and camhbhinm 3 3



| KUTAJA

“:\ Source plant in Kerala®

‘:’ Holarrhena antidysenterica Wall,
’ (Apocyﬁaceae)

|

Sanskrit Text
\ Descriptive synonyms
5 “Grad: FaIW: TR g fRkalteEr |
i distiAgaamata adr=arq sfegan: |
: Tgehe: TAAged: Rames: gAY waq |
! AT AROeR ENwTTaeR: 1| 7 (JF:)
| “Vatsakah kutajah saki’o vrksako girimallika
{ Bijan'indrayavastasya tathocyante kalingakzh
& Brhatphalah svetapuspah sn’/igdhapati’ah puman bhavet

S'yam3a earunapuspi str/iphalavrntaistathanubhih
(Carakah)

According to Caraka there are two varieties of Kujaja - namely a masculine
one which is said to have smooth leaves, white flowers and large fruit and a feminine
variety that is darker or blackish (?) with reddish flowers and emaller fruit or fruit
stalk. The correct botanical source of Kwuicja is Holarrhena antidysenterica Wall.
which has white flowers.

Two other Apocynaceous plants namely Wrighlia fomentosa Roem. and
& Schult and Wrightia tinctoria R. Br. that also bear the same or similar vernacular

names are frequently used as the source of Kwuizja or as substitutes. It is very
doubtful whether they have the same medicinal properties. They may be distin-
guished easily by the nature of their fruits and seeds. In H. entidysenierica the
two follicular fruitlets are separate and the seeds have their coma or tuft of hairs
at the end furthest from the place of attachment of the funicle. In W. tomentosa
the follicles are stout and remain connate or united and separate only when quite
ripe, and in W. tinctoria the follicles are slender and remain normally connate at the
tip only. In the seeds of both the species of Wrightia the attachment of the coma
or tuft of hairs is nearest their stalks.

A third species W. coccinia Sims. is found in the foot/hill tracts of the eastern
Himalayas with handsome scarlet flowers. Whether this may probably be the
feminine variety referred to by Caraka has to be investigated.
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s, eTERA fFAT 9aR | \ FelfF TOFETAl: TRE: € FOTEH |
guARfEATAuEr JiaEAr | 7 (AmigEaana:) | qAT GRS SFaT AFFAEE] ||

. o D
«Kutajah str'ipurusabheden’a dvidha bhavati '} IS gL =9 A1 AH FUEAG | (=R feg:)
Ubhayorapi saman’/a gunata jiatavyz ™ ‘ Phalan’i tasyendrayavah sakr’ahuzh syuh kalingakzh
(Astangahrdayakosah) | Tatha vatsakabijan’i prokta bhadrayavastatha
\ Vallajam gahvaram caiva sa cokta krsnatandulz
“FaragagaRiREnGgIgRiEH T | ‘ (Dhanvantari nighantu)
Fiitafseagasr a@sm@imarEsn: a6 |
oA ¥ FIS: Has: AT FEdr fikafes |

agdis (e sfogmgrarafq amEn | |
? o i E{M : & - | HiFET AfGHEITT: JEa: TR ||
ATNFZATAMIET: ASTATAARE DA 7 :
i | RiFdr gawe: darEt qugEn: |

“Kutacendravriksavrksakagirijakalingahvamallikapuspah | qIEA0AT AFETAT: G €A1 AT || @ faog:)
Girin:{:-allli/l.;end?ayavakm1 vatsaka Paryayavic akzh sabdah l Kutajah kautajah vaki’o vatsako girimallika

Tadbijan’i kalingabhadrayavasceti sakr’ahvah . '\. Kalingo mallikapuspah pr/avrsyah saki’apidapah
Pr’agindranamamilitaih yabdairyavavicakaisca kathyante y .

Py o | Varqtikto yavaphalah samgrahi panduradrumah
(Abhidhan’amafijari) | Pr/avisenyo mahagandah sa syat paficadasabhidhah

. NP ‘ (Rzja nighantu)
“FaS: FS qydr a@RT FRATEET |

wieg: arae = afewg g | ‘ FRAAl g WHIF! TR FE@F: |
Al Ja%S: Gl 74F: GISEA: || (FrEgewTE:) i qr FEFAAA AFS1 F2AT FHA
_ _ | Sar agFar 39 diseda FESEE |
Ku'g?,']ah kutajah lfauto vatsak'o glrlmall’lka . i o1 Eﬁféﬁﬁfiﬁsﬂﬁ qqﬁ&’ﬂﬁﬂﬁ?qf I (Tt ﬁ%)
Kalingah sakr’agakhi ca, mallikapuspa ityapi f
Indro yavaphalah pr/okto vrksakah panduradrumal | Indrayava tu gakr’'zhva saki’abrjan’i vatsakah
(Bhavaprakayah) Tatha vatsakabijan’/i bhadraja kutaja phalam
Jiieya bhadrayava caivam bijanta kutajabhidha
“FE: wlas T g MRakw | | Tat ingabijan/i paryayai abhi
: ' Tatha kalingabijan’/i paryayairdasadhabhidha

FeFr afewiger grggaisy 399 1 (wrasaR fAevg:) (Raja nighantu)

Of the synonyms kulajap, kilajah, kaulah and girijah indicate
that this grows generally on mountain tops. Girimallika and mallika-
puspak indicate the likeness of flower to that of mallika (valli-
mulla - Malayalam name). Mahdgandhah refers to the strong smell

Kutajah kautajah kauto vatsako girimallika
Kalingo mallikapuspa indravrksostha vrksakah
(Dhanvantari nighantu)

B I . R A T T T e
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of the flower. Pr/dvrsyah and pr'a@vrsenyal indicate thab this springs
up in rainy season. Varatikta refers to the extreme bitter taste;
panduradrumak refers to its whitish yellow colour; yavaphalah denotes
the elongated shape of the seeds like that of yava, kalingale denotes
that it occurs largely in Kalingadesa or modern Orissa and samygrahi
refers to its constipating action.

Properties and uses.

I iGTRRIEG GFATCIAIT: |
garmEEE ety Teaa || GisD)

Raktapittakaphaghn/astu sukumzaresvan/atyayah

Hrdrogajvara vatasrgvisarpadisu sasyate (Carakah)
Fa: HEH Tl FloAeg A & |
ERREINER T e o (ATaTERI: )

Kutajah katuko rikso dipanastu varo himah
Ar/yotisara pittasi’akapha trsna s makusthan/ut
(Bhava prakasah)
TS HgRaw: FAA] wERAS: |
FaifTarfmmrsii Rz |

Kutajah katukastiktah kasgyo ruksasitalah
Kusthatisarapittasi’agudajan’i vin/asayet.

(Dhanvantari nighantu)

ARG FERFeRagaeATa o |
FHAEARERE eiRa e |

akr/zhval: katutiktosnzstr/idosaghnagca dipanah
Raktar’samsyatisgrameca ghn/anti sulavamistatha

(Dhanvantari nighantu)

(gra=afX {Evg:)

(wara Rl faaog:)

v )
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F2S: pmFfaFareon: FMFfaaris |

ety safaeaea i MEea: | CGEREEEED)

Kutajah katutiktosnah kasayascatisarajit
Tatr/asito s sr’apittaghn’astvagdosar/sonikrntan’ah
(Raja mnighantu)

7599 FZRaFAT AT FRATGEFIOREN |

FrEifdaraat ArasaaREgEE || = fe0g:)
Indrayavza katustiktz vita kaphavataraktapittaharz
Dahatisarasaman’i nan’/ajvaradosasulamulaghni

(Raja nighantu)

il faarEes: #ziaaanEd | (ggaf)

Ar’s'otisaras'dlaghn’/ah katurindrayavognikrt
(Hrdayapr/iyah)

According to Bhavapr/akasa kulaja is pungent, dry, promoter
of digestion, very cool and overcomes piles, diarrhoea. rakiapitia
(general hemorrhage), kapha, thirst, ama (incompletely digested
chyle etc.) and skin disease.

According to other authors it is also useful in heart dis§ease,
fever, vatarakta. visar'pa, bleeding piles, dysentery, colic, vomitting
and #r'idosa. 1t is also bitter and astringent.

The bark has astringent and tonic properties, but as obtained
its chief repute is as a remedy in dysentery. It has also been exten-
sively employed as an intiperiodic. It is described in the nighantus
as bitter, astringent, cold and digestive; & remedy for piles,
dysentery, bile, leprosy and phlegmatic tumours. Sus‘ruta says
it is expectorant, an antidote to poisons, cures dysuria, urinary and
skin diseases, checks nausea and vomitting, removes pruritus,
improves the condition of bad ulcers, relieves pains in the stomach
and checks the derangement of the three humours viz. wvdta, pitia
and Zapha. The seeds known as indrayava, bhadrayava, vatsakavija or
sakravija are considered to be astringent, febrifuge and anthelmintic.




Holarrhena antidysenterica Wall.

(Apocynaceae)

(Syn. Hchites antidysenterica Roxb.; Holarhena codaga G. Don.

Wrightia antidysenterica Grah.)

Malayalam  Kodagappala, Kutakappala.

Tamil Kutakappalei; Kulappalai;
Kodagappalei, Veppalai

Hindi : Karchi, Dudhi, Kaureya, Koira;
Kachri, Kura, etc.

Distribution and habitat

The plant is found throughout the drier or deciduous forest
areas of India at low elevations and ascending to 3500 ft. elevation
in the tropical Himalayan tract from the Chenab eastwards. It often
grows gregariously and is common in Sal forests, the Aravalli hills
south of the Dewair pass, Bihar, Central provinces as well as in
South Konkan and Kerala. It can be successfully grown in most
reclaimed waste land with a moderate rain fall.

Habit and general features

Holarrhena antidysenterica Wall. is a small to medium sized
deciduous tree, attaining a height of 40 ft. or more though often not
bigger than a tall shrub, bearing fairly large, opposite, short-petio-
led membraneous ovate-oblong, prominently veined leaves; cymose
clusters of large white some what fragrant flowers, and pairs of nar-
row slender footlong pendulous follicles. The shoots when young are
often tomeuntose. The plant produces root suckers in plenty. It
flowers at different times in different parts, usually from February
to May, or occasionally in June to July, and September to November.
The wood is white, soft, even grained and marked with faint annual
rings, very many fine medullary rays, and numerous small pores in
radial lines.

. A
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Plate XI

Holarrhena antidysenterica, Wall,

Fruits

2.

A twig with flowers

1.
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External morphology

Leaves: Simple, opposite, exstipulate, short-petioled, —the
petioles less than a quarter inch long — broadly ovate? ovate-
oblong or elliptic--oblong, 4 to 10 or 12 inches long and 2 %o 5 inches
broad, obtuse rounded or rarely acute at base, obtusely acuminate at
apex, pale green, membraneous, glabrous or pubescent and with’
ten to fourteen pairs of strong stout arched secondary nerves.

Flowers: white, one toone and a half inches in diameter,
puberulous, very slightly fragrant, on slender pedicels subtended by
small ciliate bracts and arranged in terminal or sub-axillary many-
flowered corymbose cymes, with a spread of three to six inches-
Calyx — five-partite, lobes small about 1/10 of an inchlong, lanceolate
or oblong lanceolate, acute oracuminate, imbricate in bud, all or the
inner only generally with one to two glands within at base. Corolla —
regular, gamopetalous, salvershaped, puberulous outside ; tube - very
slender, cylindric, half to twothirds of dn inch long and slightly
dilated below the middle opposite to the stamens; ¢throat— contracted,
hairy inside, mouth not closed with a ring of hairs; lobes — strap
shaped about as long as the tube, oblong or obovate rounded at apex
somewhat pubescent and twisted, overlapping to the left in bud.
Stamens five, inserted between the base and middle of the tube,
included; filaments — very short, slender; anthers — lanceolate, 1"ou1’.1ded
at base, very acute or apiculate. Disc absent. Carpels — two, distinct;
ovaries — two, ovate acute; ovules — many in each carpel; sfyle. — short
filiform ; stigma — oblonz-fusiform, simple, the tip entire or bifid.

The frui¢t consists of two slender, elongate, terete, ‘pa‘rallel,
coriaceous, obscurely torulose, follicular mericarps, eight to sixteen
inches long and a quarter to less than half an inch in thickness, blot.
ched with long narrow white patches. The two fruitlets are connec-
ted by their tips when young, but uitimately they become free,
slightly in-curved and divergent or spreading. Each follicle encloses
many seeds arranged in two series inside. The seeds are about half
an inch long, narrow, elongated, oblong or linear, glabrous and of a
light yellowish brown colour. Eachseed is flattened or compressed, one
side convex, the other side concave with a longitudinal striation with
the funicle lodged in the concavity and is tipped at its apex with a
coma of long silky brown hairs. The seeds are ecasily broken.
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They are non-endospermic or with scanty albumin. Embryo straight
with broad plaited involute cotyledons that are cordate at base,
and a short superior cylindric radicle.

Officinal parts:* Stem bark, root bark, as well as seeds.

Both bark and seeds are used in combination with other
ingredients.

The bark according to Dymock and co-authors ‘‘is one of
the most important articles in the Hindu Materia Medica >’ and under
various names as conessi bark, codagapala, corte-de-pala and Tellichery
bark was formerly exported to Europe.

Description of stem bark

The appearance and thickness of the bark varies_ according to
the age of the trunk or branch. Young barks are thin smooth and
greyish, while those from older branches or stems are a quarter to
half an inch or more in thickness, pale brown or snuff coloured to
dark brown and somewhat rough on account of exfoliation of small
flakes. This is more characteristic of the older barks where several
layers of rhitidoma are developed. In all the older barks the orignal
surface colour is mostly masked by profuse growth of patches of
closely appressed crustose lichens some of which are ash grey and
others brownish or blue green, Lenticels not generally prominent.

The entire bark when dry as well as the pieces that flake off
are brittle. The cut surface of the older'barks has a fairly pronounced
cinnamon colour. The inner surface of the fresh bark is smooth
and cream coloured or light yellow. Small quantities of latex exude
from the inner part of the cnt surface in fresh barks., Within the
outer bark in fresh barks there is generally present a greenish tissue
or zone that appears as an irregular ring in transverse section.
Within this is a fairly thick flesh — coloured to light reddish portion
and this is followed by a whitish to cream yellow region which repre-
sents the inner bark. In transverse section of both these regions es-
pecially in the inner bark except in the innermost part several con-

Wrightia tinctoria to which they bear a general resemblance: the latter are however
said to be inert.

!
|
3
!
|
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centric striations can be made out, along which the bark mésf ‘be
easily separated. )

The stem barks as sold in the bazaar occur as thick often,
twisted or quilled, rugose pieces, internally soft, and quite brittle. -

Taste and odour

The barks especially the fresh ones have a slightly bitter in-
itial taste which soon becomes intensively increased. They do not
possess any characteristic odour.

Histology of stem bark

The outer most tissue present in the stem bark of Holarrhena
antidysenterica namely the outer bark has a thickness of about one mm.
in barks about twelve mm. thick. The cork consists of 5 to 10 rows
of almost rectangular cells having brown walls and yellowish - con-
tents. Inner to this there are two rows of narrow rectangular clear
or colourless cells representing the phellogen. The phellodern cells
which are slightly smaller than the cortical cells are thinwalled fxnd
rectangular. Most of them contain rhomboidal crystals of calcium
oxalate and some others contain small rounded starch grains. The
cortical cells are large polygonal or tangentially elongated. They also
contain rounded starch grains. Scattered in the cortex are a number
of large stone cell groups. These form an almost continuous band
at the inner region of the middle bark. Here the stone cells are
arranged tangentially. The parenchymatous cells near the stong
cell groups contain rhomboidal crystals of calcium oxalate.  The
inner bark which forms the major portion of the bark consists Of
several tangential rows of stone cells, the ph]oém elements and. me@-
ullary rays. The stone cell groups are arranged in tangential rows
separated by the medullary rays. The stone cells comprising the

groups are large but not uniform in shape and size. They are gene-

rally long and are arranged radially. In some of the small sized
stone cells rhomboidal crystals of calcium oxalate are present. The

cells of the phloem parenchyma in between the rows of stone

cell groups though not uniform in size, are small - thinwalled and
almost polygonal with very small _'inter'c'ellular spaces. Most of them
are packed with starch grains and a few cells contain small rhom-
boidal erystals. The cut ends of several laticiferous ducts with
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brownish contents can be made out in this tissue. In the most
recently formed phloem which forms the inner most part of the
bark the cells are slightly smaller than those in middle bark and
thin walled. Small sized crystals occur in a very few cells. Sieve
tubes and companion cells are distinctly made out in the phloem.
No mechanical elements are found in this region but cut ends of
laticiferous ducts are present.

Medullary rays : many, long. They are one to three-seriate
and extend from the innermost part of the bark up to the cortex.
Most of them are straight, while a few are slightly wavy. All the
ray cells are thin walled radially elongated and contain starch
grains. The ray cells in the phloem region are smaller in size. The
cells gradually enlarge towards the distal end of the rays and their
starch grain content also increases.

Root bark

The root bark resembles to some extent that of the older stems
but is of a deeper and more rusty brown colour. It is thin when com-
pared with the stem bark. It is also thin when compared to the
thickness of the root. In roots about 5 cms. thick the bark is less
than 5 mm. in thickness. The surface of the root is dark brown to
reddish brown and somewhat rough on account of the presence of
many small rounded warty or projecting lenticels. The bark is
.ea.§11.y separable from the wood. The bark tissue just within the outer
skin has a reddish brown colour while that nearer the wood has a pale
or eream-yellow colour, The wood is light yellow. A transversely cut
-surfa,c.e of the root elearly shows the outer dark brown cork region
,the'mld,dle reddish brown region and the inner light yellow wood
region.

| Hf?lsﬁology: In a transverse section of the root bark, the outer-
most tissu¢' namely cork is thin and formed of four to ten or
more rows of slightly longitudinally elongated thin walled rectangular
cells having dark brown contents. Inner to the cork is the phellogen
coqxposed‘ of a row of thin walled narrow tangentially elfonga'ted
colourless cells. There is a phelloderm of four or morerows of eells just
inner to the phellogen composed of cells slightly smaller than thke
cortical cells, Most of them contain rhomboidal crystals of calciom
oxalate. The cortical cells are large slightly tangentially elongated

Plate XTp
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Stem bark (Figs. 1 to 5)

1, Diagrammatic sketch of the T 8. of the stem bark.
9. Outer bark and a part of the cortex.

g. Middle bark showing the stone cell layer.

4. Inner bark showing tangential bands of stone gell
l groups and cut ends of latex tubes,

5. Young bast, cambium and adjacent portion of wood,

Histology of stem and root barks of Holarrhena antidysenterica, Wall,

Root bark (Figs. 6 to 9)

6. Diagrammatic sketoh of the T. S. of the root bark.

7. Cork and a part of middle bark with the ston>
cell groups.

8, Inner bark showing the alternating bands of
stone cell groups and phloem elements.

9. Young bast along with adjoining portion of wooi.
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and thin walled. Most of them are packed with starch grains.
Some others are filled with dark reddish contents. Distributed in a
scattered manner twithin the cortex are many stone cell groups.
= The stone cells vary in size and shape. Some of the groups are S0
arranged to form nearly continuous rings towards the centre of the
middle bark. There may be one or more such rings of stone cells in
some specimens. Each group is composed of many stone cells most
of which are tangentially elongated. The inner bark which comprises
nearly half the thickness of the entire bark, consists of the regular
phloem elements with alternating rows of stone cell groups, the
) medullary rays and latex tubes. There are four to five or more rows of
stone cell groups. Most of the stone cells in these groups are radially
elongated- Some of the small almost rounded stone cells contain
rhomboidal crystals of calcium oxalate. The phloem in between the
swo radially el?ngated stone cell groups consists mostly of phloem
parenChyma‘ a limited number of sieve tubes and cut ends of several
latex tubes. The phloem paren?hyma cells are small thinwalled
and Po]ygona‘l. Most of them contain starch grains. A few cells contain
the reddish ?ontents. The cut ends of latex tubes are wider than
the gurrounding cells, some of which appear compressed. In the
ore recently formed phloem namely that nearest the wood, the
hyma cells are polygonal thinwalled and very regularly
d but do not show the presence of starch though crystals
cur. The sieve tubes and companion cells are very distinct.
ubes are not evident. The cambium consists of one or two rows

tangular or tangentially elongated colourless cells.

arenc
arrangeé
may 0¢

La.text
of narrow rec

The medullary rays are many in number and one to three
They are nearly straight. All the ray cells are radially

iate. )
. hinwalled and packed with starch grains.

elongated, ©
Description of seeds. The seeds occur within long follicles

about the thickness of a stout quill. Each follicle contains many
seeds, These are narrow and elongate about one and a half centimeters
long and two to three millimeters wide, and superficially resemble
those of oats. They are smooth or glabrous have an yellowish brown or
cinnamon colour and are provided with a tuft of hairs or coma at the

[ ond farthest from the footstalk. These soon fall off. In the seeds
Y boaght from the bazaar therefore, the coma may not be usually pre-
f sent but at one end is a kind of shallow neck representing the place



longitudinal pale line ¢he 7aphe on the other. The outer envelope or
testa is thin and papery. Within the testa is a whitish albumin and
the embryo, consisting of a cylindric conical radicle and two broad
or foliaceous cotyledons,

~ The seeds are easily broken between the fingers. They have
a bitter taste and a somewhat disagreeble odour.
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of attachment of the coma. The seeds are somewhat compressed, '
convex on one side and concave or channelled and marked with a : Wrightia tinctoria R. Br.
» Apocynaceae
; Malayalam — IKotakapala
Tamil —  Vetpalai

Hindi — Mithaindarjou

Telugu: Chite — ancalloo. (Roxb.) jedda pala
Kala kuta (Cooke’s Bombay Flora)

The Rajamundry hills, Carnatic, the Circars etec.

| ’ Distribution.
| Habit A small or middle sized deciduous tree, the trunk when
old 13 to 2 ft in dia,metf?r often irregular in shape and covered with
scaly or scabrous bark, its branches irregularly disposed or bent in
' A as directions, the smaller branches and twigs opposite glabrous .
'_ | v perulous and ash coloured. Milky latex exudes freely from
. ds on tender branches and leaves. The tree sheds its leaves |
. g the cold season. About the beginning of April fresh leaves are |

Va,I'iO
or pt
Woun
duI‘in
formed
January:
neal to 1vory

together with the flowers. The seeds ripen in the following
Its wood is “‘remarkably white, close grained, and coming
than that of any other.” (Roxb.)

External morphology

Leaves : Numerous, simple, opposite, exstipulate, short
d, pretty smooth, pale green, entire and variable in size and
It may be elliptic-ovate, elliptic-lanceolate, obovate oblong or
nceolate. 3-6 inches long and 1-2} inches broad (according
to Roxb. from 6 - 10 in..by 3-4 in), acuminate, or caudate, the base
acute or rounded and with 6-12 pairs of main nerves, which are faint
till the leaves mature, by which time they appear strong. The young
leaves ale puberulous beneath. Petiole — 1/8 to 1/6 in. long.

p@tiOle
shape-
oblong 12

B N

Inflorescence ! A somewhat globose terminal panicle up to 5 in.
- in diameter with slender spreading dichotomous branches and minute

ovate bracts.
l Flowers: Fragrant, perfectly white when expanded 3 - % in.

/ (1-13 inch according to Roxb.) in diameter. Calyxz — persistent, gla-
brous, glandular inside, divided near to the base into five equal




58

segments about 0.1 inch long, that are semiorbicular or oblong with
rounded apex and membraneous margins. Corolla — gamopetalous,
regular salver shaped with a short slightly gibbous tube .a,bout 1/8
inch long and a five lobed limb, with the segments spreading, a,bc?ut,
1 in. long, oblong or linear-oblong, obtuse and twisted in bud. Crowning
the mouth of the corolla tube is a well developed corona of numerous
whitish ramous linear scales some inserted on the corolla lobes and
others inserted with the filaments. Stamens-five; filaments epipeta'lou's,
very short, rigid, inserted within the mouth of the tube and within
the corolla; anmthers - exserted, fairly large, arrowshaped laterally
connate to form a very firm conical hood or cover for the stigma, and
their lower parts inwardly covered with fine white hairs. Pistil-
bicarpellary, the ovaries seemingly united; the style equal t»o t.he
length of the corolla tube and ending in a bilobed stigma covered with
transparent gluten by which it adheres to the inside of the anthers.

Fruit: of two very long, slender cylindric, glabrate or smooth,
striate, pendulous follicles slightly tapering at both ends and
cohering at their tips each 6-18 in. (12-20 inches according to Roxb.)
long and } — 1/3 inch in diameter. Seeds — numerous, } — & inch long,
linear, slender, glabrous pointed at apex and with a deciduous coma
of fine silky hairs often more than 1} inch long nonendospermous;
embryo inverse with rolled up cotyledons.

The leaves furnish a kind of indigo which is used for dying.
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Wrightia tomentosa Roem & Schult.

Apocynaceae

Kzla inderjav, Tambadakuda
(Cooke’s Flora of Bombay) (Hindi)

Poota—jeelaroo (Roxb.)
Dudhi

Telugu:
Hindi:

Distribution: Tropical India from the Indus eastwards and
southwards to Ceylon ascending to 2000 ft. in the Himalayas and
to 4000 {t in the Nilgiris.

Habit. A small usually crooked deciduous treec attaining a
height of 25-30 ft. with opposite divaricate scabrous branches and
pescent branchlets, and abounding in yellow milky latex which

P:udes in plenty from every part of the plant when wounded: the
e‘oung parts densely tomentose. Bark - greyish yellow to rust
7 sloured, corky, with small light coloured specks,
c
gxternal morphology
T.eaves: simple, opposite, short petioled, exstipulate, entire or

oly obscurely serrulate, often densely downy to velvety tomentose
rafb(;th gurfaccs when young, dark brown when dry, oval elliptic or
oﬁi tic oblong, from 3-6 by 1} - 23 inches (from 2-3 inches long and
‘131 ginch proad according to Roxb.) acuminate or caudate acumi-

3—

ate, base acute, having 8-14 or more pairs of main nerves. Petiole —
n ) .
0.2 to 0.3 inch long.

Inflorescence: @ rany flowered peduncled terminal corymbose
cyme with minute caducous bracts.
Flowers: regular, about 1 inch across whenfully open, white or

pale yellow when on the trees, but turning yellow soon after separa-

tion and with a fleshy orange coloured corona of scales. Calyz — short,
pubescent outside, with 5-10 glandular scales inside at the base, five
partite with the segments about 1/8 inch long broadly ovate obtuse
or rounded and with ciliate membraneous margins. Corolla—whitish or
pale yellow, regular, salvershaped; tule cylindric slightly gibbous firm,
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somewhat fleshy, 1/5.to 1/4 inch long, lobes-linear, oblong or obovate-
oblong, rounded at the apex 3} to 5/8 inch long, overlapping to t.he
left: coronal scales variable 5-10, fleshy orange coloured, oblong entire
or often laciniate into obtuse segments. Stamens— five, inserted at
the top of the corolla tube; filaments short dilated or broad at b.ase
and terminating in a broad rigid tapering or pointed connective;
anthers white, sagittate, the cells with short solid spurs at the base
conniving around and adhering to the stigma. Pustil — bicarpellar_}r,
the ovaries seemingly connate, style filiform, ending in a ovoid
glutinous stigma; ovules numerous.

Fruit: of two straight cylindrical, laterally compressed
connate follicles with a groove on each side at the junctior'l of t:he
carpels; each follicle 8-12 inches long and 0.5 to 0.7 inch thick with
the surface somewhat rough or scabrous with white specks. The
follicles separate when fully ripe before dehiscence.

Seeds: numerous, oblong, slender, compressed 0.5 to 0.7 in.oh
long, attenuated at the apex with at its lower end a pure ‘Vh.lte
deciduous coma 1-13 in long, composed of delicately fine silky hairs:
nonendospermic. Embryo: with broad convolute cotyledons and a
short superior radicle.

ﬂ&r

/

NN

NILI
Source plants :*

Indigofera tinctoria Linn., I. sumatrana Gaertn,
belonging to Leguminosae — Papilionatae.

Sanskrit text
Descriptive.synonyms
it g Aifedt goft i@ &er T difewr |
@A RS gy Ao Agafir |
fBIRT FISHIAT T Hl@geqr 9 [ £FaJ |

(aragemE:)
Nili tu nilin’t tunt kalza dola ca nilikg
Rafjan’i sr’/iphali tucchr’/a gramina madhupar/niksg
Klitaka kalakest ca nilapuspa ca sa smrtg
(Bhavapr/akasah)
difergshr difew diew S A foadt G
FUERANT (A ARATEN FIN FIS TRIAT A ]
(wfas )

Nilin/yukta nilika nilapatr/i nila nili nilayasti visaghn/
Candalyajia raiijan’i bharavahi kala kali easprsa vodhan/iti

(Abhidhan’amaifijari)
Aifedt Aifew w@r arer goi R

qgear AAwfewr Har aRaEy =7 @l | (e e

Nilin/i nilika kala gramyi tuni vigodhan'i
Tuttha gr'iphalikd meld bharavzhi ca rafijan'i

(Dhanvantari nighantuh)
i@ A3 il e

gear gt Aifesr fagedt |

* Of the two plants indicated as the source Indigofera tincioria is considered

the white variety and 7. suinalrana the dark or blue black variety. The latter when
‘available is preferred.
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&) A FEAT ARIT =

et W] AR & arer | @RfEg:)

Nili nila nilin/i nilapatr’t
Tuttha rajiii nilika nilapuspi
Kali gyama sodhan’i st/iphala ca

Gramya bhadrz bharavahi ca moca (Raja nighantul)

Of the synonyms nili, nila, kdla ete. indicate that the plant
is blue black ie. dark in colour. nilayaste, nilapatrt and nilapuspt
indicate bluish or dark colour of the stem leaves and flowers respe-
ctively. Rangjan/t denotes the dye it contains. The synonyms visaghni
and s'odhan/t indicate respectively the antitoxic and laxative pro-
perties of nils.

Properties and uses

difest 1 fagar SHhaan AreHATIET |
S I L R IRECR SR AT |

ARATTGEEAS weA fAaggan | (ATATHTAT:)
Nilin/i recan’i tiktz kegya mohabhr’amapahz
Usna hantyudaraplihavataraktakaphan/ilan
Amavatamudavar'ttam madafica visamuddhatam
(Bhavapr/akagah)

Hidr fa=m @& <Aooy wAEEHEET |

wzar et afta araamsRArtE | (Faeaft feng:)

Nili tikta rase cospa kativatakaphapaha
Kegya visodaram hanti vata stk kyminasin’i
(Dhanvantari nighantuh)

NS g sz FTHERHEATT

FelEEGET Ay ST ) @ fEvg:)

—

r

63

Nili tu katu tiktosna kesya kasa kaphamanut
Marudvisodara vyadhi gulmajantu jvarapahz
(Raja nighantuh)

A FHzar aafiameganFarE

Nili kegya vatapittakanduvranavin/dsin/i

(zafga:)
(Hrdayapr/iyah)

According to Bhavapr/akasa nili is recan? or purgative in action,
tikta or bitter, usna or hot or destructive, kes’ya, improves hair, and
cures or is useful in meha (urinary diseases with excessive urine) and
giddiness, abdominal enlargement. (ascitis etc.), enlargement of
spleen, I;dta,z)-a,kt-a, kapha. vdta. amavata. (gout ete.), wddvarta, (in-
testinal obstru_otlon, antiperistalsis etc.) alcoholic intoxication, and
very severe poison.

Other properties and uses mentioned by other authors are:—
il i pungent, kills worms, cures cough, fever, ulcer, gulma (phantom
cumor etc.) and pruritus. It is considered mohaby’alimapahd or non-
sedative'

In Kerala in Ayurvedic practice nili is mainly used as an

antiboxic and promoter of hair growth,

La ok A haal BADE §



Indigofera tinctoria Linn.

(Leguminosae—Papilionatae)

Malayzalam Amari, Ameri, Nili
Tamil Averi, Avarri
‘Hindi Jinjini, Nil, Nilini, Nili, Nila

. and. Nilika.
Distribution and habitat

. The plant is found both cultivated as well as in the wild
ﬁlgondltlon in Bengal, the Circars, Dececan, Konkan, Carnatic and
“along the West Coast. It was cultivated on a large scale in many
parts of north India for extracting the dye indigo from its leaves.

before the introduction of synthetic dyes but isnow seldom grown on &
large scale.

Habit and general features

Indigofera tinctoria Linn, is an crect suffruticose pubescent
shrub two to four feet or more high with a short stem and twiggy but
firm woody terete branches light greenish brown to somewhat silvery
grey in colour bearing alternate pinnate leaves with 3 — 6 pairs of
fairly large oblong or obovate leaflets, small pale reddish-brown to
reddish-yellow flowers in 8 — 12 or more flowered axillary racemes
that are usually much shorter than the leaves and nearly straight,
smooth, narrow somewhat terete, dark brown reflexed pods, three
quarters to one inch long and about 0°1 inch thick.

External morphology

Leaves: alternate, stipulate : ~ stipules, small subulate, impa-
ripinnate, one to three inches long; petioles — half to one inch long;
leaflets — usually nine, occasionally seven to eleven or thirteen, the
lateral ones opposite half to one inch long and a quarter to half an
inch wide oblong, elliptic - oblong or obovate-oblong, with a very

short mucro, membraneous light or pale greenish above, slightly
glaucous beneath, and turning greyish blue or black on drying.

Inflorescence : axillary: the rachis much shorter than the leaves
generally about one inch long, greyish-green, bearing 8 — 12 or more
flowers and scarcely lengthening in fruit.

\.
w’
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Flowers: small, under 0.3 inch long, yellowish - brown or rose-
coloured. Calyxr — minute, 1/24 th of an inch long, gamosepalous with
a silvery grey pubescence and five cleft with the segments or teeth
broad acute and almost as long as the tube. Corolla—1/8to 1/6 th inch
rose to yellowish brown: standard — rounded, emarginate, brownish
outside; wings — adherent to keel, rose-coloured ; /eel petals greenish
furnished with a spur on each side, at length often bending back
clastically. Stamens — di—adelphous, nine and one, gnthers— uniform.
Ouvary - sessile, eight to ten or more ovuled with a short incurved

style ending in a capitate stigma.

Fruits: These are found, aggregated in the basal halves of
the rachises and are mqstly straight or slightly upwardly curved,
<lender, linear, cylindrical or sometimes slightly torulose, glabres-
cont deflexed pods, t}.n‘ee qgarters to one inch or more long and
1/12bh to 5% th of an inch thick. ’_1‘he Pods are pale greenishgrey when
S ung but turn dark brovivn on ripening and contain about twelve
3 ds in each. Seeds - cylindrical, nearly truncate at both ends, with
£ faintly rugose yvellowish brown testa and about 77 th of an

anOthe
a S 1 . .
-neh jong and 75 of an inch wide.

Officinal parts: Root, leaves, or the entire plant.

Description
The oot system consists chiefly of a tap root with its lateral
ondary roots and their branches v‘vhich go fairly deep into the soil.
The tap root is however more prominent and comparatively larger
4 stouter. The roots are long, woody and quite strong. They are
31;19 vellow to light yellowish-brownin colour with the surface nearly
S)moJO:Oh except for the presence of a .few scattered lenticels. The root
attains a diameter of «bout half an inch or more. The transversely
cut surface has a very pale yellow colour with the woody central
ortion forming its bulk part. The bark is thin and is easily sepa-
rable or peeled off from the wood. The root bark is slightly bitter

gec

in taste.
Histology of the roet.

' A transverse section of the root which is circular in outline
shows a very thin layer of cork outside, a broad central wood portion
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and a not very wide middle region composed of cortex and bast.
The entire bark has a thickness of about or less than 1/5th the dia-
meter of the root. The outermost tissue namely the cork is very
narrow. It consists of only a few-four to seven-rows of thinwalled
rectangular or tangentially elongated cells with colourless walls, with
often one or more rows of light brown compressed or crumpled and
worn out older elements of cork adhering at a few places outside. A
few rows of phelloderm (secondary cortex) are found inuner to the
phellogen. Its cells are, moderately large, thinwalled and tangentially
elongated. Most of them are fully packed with starch grains. Some of
t$he cells which are proportionately much larger contain globules of
oil that nearly fill the cell and appear light bluish.

The entire cortex is comparatively wide and formed of broadly.
rectangular to polygonal thin walled cells. The cortical cells too are
packfad with starch grains. Groups of narrow thick walled fibre cells
forming narrow wedges with their apices towards the outside are
present in the cortex. In some of the cells adjoining the fibre
groups are found small rhomboidal or hexagonal crystals of calcium
qxalate. The fibre groups just above the recently formed phloem
tissue are large being composed of a larger number of cells. The bast
or phloem tissue is comparatively a narrow zone. A few of the phloem
parenchyma cells contain crystals of calecium oxalate. Strips of
oblite.rated phloem tissue are found towards the outer border of the
functioning phloem. The medullary rays are many in number and ex-
tend wp to the cortex. They are mostly uni or biseriate or occasionally
three seriate. The ray cells in the phloem region are rectangular,
only slightly radially elongated, while those near the cortex are tan-
gen.tial-'ly elongated. Almost all the ray cells are packed with starch
grains while a few of them contain crystals of calcium oxalate.
In Indigofera sumatrana, the phloem is comparatively wider and
composed of larger cells with the sieve tubes and companion cells
quite distinct. The ray cells are distinctly radially elongate some

of them nearly double the width in length, and a larger number

contain crystals of calcium oxalate.

A distinct cambium consisting of two or three rows of narrow
thinwalled tangentially elongated cells can be made out.

67

. Wood: The wood forms the bulk part of the root. It is char
oterised by the presence of discontinuous concentric rings of v 8’?
thickwalled fibre cells alternating with zones of wood pirench ,eI‘.Y
oells both regions intercepted by the medullary rays. There o
mapy vessels distributed throughout the wood. These .occur rsinalre:
or in groups of two to three. They are comparatively very wide bgljt
short. The xylem parenchyma cells are also thick walled. Most lf
them are packed with starch grains and a few cells cont.:ai .
rhomboidal crystals of calcium oxalate. ooy

. The medullary ray cells in the wood are thickwalled slichtl
radially glongated and packed with starch grains. Some of zh o
contain solitary rhomboidal crystals. e

% Scawmis ¥
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Indigofera sumatrana Gaertn.

Distribution : Same as for I. tinctoria Linn.

Description of the plant.

A shrub three to six feet high with the stem and branches
glender, terete dark or purplish brown, and covered with very
fine appressed grey hairs.

Leaves: imparipinnate, ap to about three inches in length; the
petioles about half an inch long: stipules- small, subulate; leaflets —
half to

opposite, usually nine, sometimes less, or eleven to thirteen,
three quarters of an inch long and one third to half an inch or more
wide petiolules of lateral leaflets less than 0'1 inch. long, that of the
terminal leaflet nearly. one third inch, oblong or elliptic - oblong
with a short mucro, thin or membranecous, pale green but distinctly
darker than those of I. ¢inctoria turning greyish blue on drying and
thinly clothed with grey appressed hairs.

Inflorescence: Axillary racemes, bearing numerous flowers. The
rachis is aslong as or more often longer than the leaves and elongates
to nearly double the length — to about six inches — when the fruits
mature.

Flowers: subsessile, small about, 2.5 mm. long. Calyx —less than
or about 1 mm, wide yellowish brown finely hairy inside, with fine
triangular acute valvate teeth. Corolla yellowish brown outside;
standard = brownish yellow, with prominent vertical stripes; wings
spread out, rose coloured, keel petals greenish. Stamens 10. Ovary
many - ovuled.

Fruits: Generally less than one inch inlength and about 0°1 inch
in thickness, linear straight apiculate glabrous, cylindrical or very
slightly torulose, greenish with a rosy tint on onside when young, but
turn dark brown through out when the seeds mature. Each fruit may
contain from 8 - 12 or more seeds.

Seeds : Cylindrical, the ends more or less rounded, some what
dark grey or greyish brown with slightly pitted testa: in size very
slightly smaller than those of I. tinctoria.
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Bjstology of reot.

. A transverse scction of the root is more or Iéss circular in
outline Wiﬂ] a very thin periderm, a moderately wide middle recion
the cromprisin-g cortex and bast, and a wider central wood port::icm
The phellemm or cork consists of seven to twelve or more rows of cells'
The cells are somewhat rectangular, tangentially elongatéed and t-hin-
walled. The cell walls of the outer most one or two rows are yellowish
brown and wavy. Within the phellogen is a narrow zone of secondar
cortex with fairly large cells. Some of them contain rounded to otva‘y;
globules of oil of a light bluish colour and some others contain hexa-
gonal crystals of calcium oxalate. Most of the cells are packed with
simple rounded, starch grains. The entire cortex is comparativel
wide and formed of broadly rectangular to polygonal-thin walled celly
which are rich in.starch grains, Groups of thickwalled, sclerench ‘m:
cells are present in'the cortex. ' These groups are Wedgé-shabed g?ith.
cheir broad ends facing the wood, Some of the cortical cells i
petween these fibre groups contain small, rounded oi] globules éo -
of the cortical cells near the sclerenchyma groups contah; sn:;?l‘il3
[-homboidal or hexagonal crystals of calcium oxalate. ;

The bast is composed of thinwalled phloem pafenchyma

sieve tubes and companion cells, and groups of fibre cells. A fewf
hloem parenchyma cells contain small rhomboidal ecrystals of
calcium oxalate. These cells are nearly double the size of the cells
resent 1n I. tinctoria. 1In the newly formed phloem region the sieve
tubes and companion cells are very distinct. Some of the phloem
arenchyma contain small granules of starch and some others have
small rhomboidal crystals of calcium oxalate, Medullary rays are
many, long mostly uni-and bi-seriate and extend as far as the
cortex. The ray cells are thinwalled radially elongated and packed
with starch grains. Some of the ray cells in the phloem region
contain crystals of calcium oxalate. .

The wood is characterised by the presence of alternatine
nearly annular bands of thickened fibre cells and thickwalled areng
chyma containing starch grains. Vessels are irregularl %ist 3
buted but do not oceurin large groaps. Tn longitudinal ’ceczion tbnt
appear pitted and vary from 54 to 162 1 in length. = The Lwood ﬁbr?;
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are arranged in large groups that form almost concentric rings but
for the separation by the medullary rays. The parenchyma cells
between the fibre groups are larger in. transverse section than the
fibre cells, slightly thickwalled and loaded with starch grains. The ray
cells in the wood are not very thickwalled. They are radially more
elongate than those in the bast. Some of them contain rhomboidal
erystals and others are filled with starch grains.

Cdfnparison of Indigofera tinctaria Linn. and 1. Swmatrana Gaertn. .

 Habst. Similar in both though Indigofera sumaérana may be
considered somewhat more robust. It has also distinetly darker
leaves, stems and branches.

Inflorescence and flowers. The rachis of the inflorescence is
considerably shorter than the leaf in I. tinctoria and it does nob
appreciably elongate afterwards. In I. sumaérana the rachis is almost
as long as or usually longer than the leaves and it elongates to
nearly double the length by the time the seeds are mature.

Histology of the roots.

The cor is a narrow zone in both. It consists of 4 — 8 TOWs of
cells in I. tinctoria and about 7-12 rows in I. sumatrana.

Cortex-General structure similar in both. In both large cells con-
taining oil globules occur, These are larger and usually restricted to
the peripheral part of the cortex in I. tinctoria, and are smaller and
found distributed throughout the cortex in I. sumatrana. Rbomboidal
and polyhedral types of calcium oxalate crystals occur in both
plants. They are more abundant in I. sumatrana. Most of the corti-
cal parenchyma cells are fully loaded with simple spherical or oblong
starch grains inboth. Towards the periphery of the cortex wedge
shaped fibre groups with their apices pointing outwards occur in both.
These groups in I. sumatrana. are. comparatively larger containing a
greater nvmber of cells.

Bast, The cells of the phloem are comparatively larger and
the sieve tubes and companion cells more distinet in /. sumatrana.
Crystals of calcium oxalate ocecur in the parenchyma in both, but
more abundant in I. sumatrana. T L ’
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stology of roots of Indigofera tinctoria, Linn. Indigofera sumatrana, Gaertn,

Indigofera tinctoria, Linn. (Figs. 1 to 5)

Diagrammatic sketch of the T. 8. ot a root.
Cork and a part of cortex.
A portion of the cortex and plloem, and the cambium.
A portion of the wood.
Cells from the macerated tissue of the wood,

Indigofera sumatrana, Gaertn. (Figs. 6 to 8)
Cork and a part of cortex,
Part of the cortex and the phloem region with the cambium.
A portion of the wood.
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Medullary rays. The medullary ray cells are rectangular but
not radially very elongate in I. ¢inctoria where as they are distinctly
radially elongate in I. sumatrana. A larger number of ray cells contain
calcium oxalate crystals in I. sumatrana.

The wood vessels have a wider lumen in I. #nctoria.




KAKAMACL

Source plant* in Kerala Solanum nigrum Linn.
(belongiﬁg to Solanaceae)
Sanskrit text . ik
Descriptive synonyms

FIGATH STGAr FHEET 29 qiady | (MITFHI:)
Kzkamaci dhvamksamaei kakahva caiva vayasi
(Bhzvapr/akasah)
X
FIFATH SR FIFIGT 99 I |
w2l FTHDI 99 WATAY ST || (sra=aft femg:)

Kakamaci dhvanksamzaci kakzhva caiva vayasi
Katvi katuphala caiva rasiyan’/avarz smrta
(Dhanvantari nighantu)

FrFEAE g ara|Er 7 Il |
AAfHI agHST FIF@ T WA 1)
TSRS FIRAAT FGATHN T gL |
W1 g S e ggakeE |

fafesr agfiser = AEmeEg aan | (r=ferg:)

Kakamaci dhvanksamacr vayasghva ca vayasi
Sar/vatikta bahuphala katphalz ca raszyan’i

Gucchaphali kakamata svadupaka ca sundari
Vara vidravani caiva matsyaksi kusthanagin’i
Tiktika bahutikta ca namnamastadasa smrtah

(Rzja nighantu)

# The Sanskrit name Kzkamgei and some of its synonyms are also applied
to Solanum dulcamera Linn. which is supposed to have properties similar to those

ot 8. nsgrum Linn.

et
\\;y

~,”'_ et e e —~. —_——

Of the synonyms Zdkamdct and similar others associated with
the word ‘crow’ indicate that fruits of the plant are very much liked
by crows; gucchaphal@ denotes that fruits are arranged in bunches;
bahuphal@ indicates there are numerous fruits; kafuphald denotes the
pungent taste of fruits; and varatikta and sarvatikt@a the bitter taste
of the plant as a whole.

Different varieties white, black, red, large and small are
mentioned and their properties are considered the same. The one
found in these regions has its fruits black when ripe.

Properties and uses.

HIRAIAT PRI R0y TRgEaT |
fgar @ras AaFEEisaAsfce ||

FEafEar RasRearmaie | GIEEEE10))

Kazkamzoi tr'idosaghn’t snigdhosna svarasuklada
Tikta rasayan’i sothakusthar’sojvaramehajit
Katur/netr’ahita hikkachar’/di hrdroganzsini

(Bhava pr/akagah)

FrEAE G gy waafqEas |

efeq Srad FH goa7 QOO WEA ) (SrFradl fqemg:)

Kakamaci tridosaghi’i sara svaryasatiktaka
Hanti dosatr’/ayam kustham vrsya sosna rasayan’i
" (Dhanvantari nighantu)

FIFAE] FEAH] W0 FFRATE=A

@R ATRAA FRFIERErRf | (TfEE:)

Kakamazei katustikta rasosna kaphanagin/i
Sular’sah gophadosaghn/i kusthakandatiharin

(Raja nighantu)
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Solanum nigrum Linn,

CrETagmAT 597 HIHAE] EWEA |

Ao aigarat o g g (zzf5) (Solanaceae)
I':1 -
Tridosasaman’i vysya kakamzci rasayan’i Malayalam - Manattakksli
Naztyusna stbavirya ca bhedin/t kusthanagini Tamil - Unda takkali, Matathamkali,
(Hydayapr/iyah) - Manattakkali
: Hindi — Makoi, Gurkamai
According to Bhavapr/akiga kakamzci is demulscent, hot, e |
bitter and a tonic, (alterative). It overcomes the vitiation of the Dlstnbutlol? and habltat' .
three dosas; promotes or improves voice and semen, cures oedema, The plant is found throughout India. It is a cosmopolitan
weed of all districts from sea level to 7000 feet elevation. It is quite

leprosy (skin diseases), piles, fever, urinary diseases with increased
urination, hiccough, vomitting and heart disease. According to other
authors it is also laxative. Habit and general fealures

Solanum nigrum Linn. is an erect suffrutescent divaricately
ached unarmet'i negrly glabrous variable annual herb, one to
shree feet high, with slightly woody, greenish stems and branches,
pearing glabrous, ovate, or ovate-lanceolate, entire juicy, membra-
ous leaves arranged alternately or in unequal pairs at each node,

common in gardens, cultivated land and roadsides.

It is at the present time generally used in the treatment of
gkin diseases. It is also valued as diuretic. bra

e :
nupra_axillal‘y clust'ers of sma.ll white drooping flowers, and clusters
Sf small globose, shiny, purplish black or reddish berries. The plant
?s in flower and fruit throughout the year.

i
pxternal morphology

Stem and branches erect or suffrutescent, glabrous or nearly so,
reenish, roundish or sometimes slightly angular. Branches mostly

diVﬂ:rica’t’e'

1eaves: simple, exstipulate, alternate or in unequal pairs at a
node, petiolate, thin and membraneous, yet somewhat juicy, ovate or
ovatbe-lanceolate, entire or sometimes sinuate to dentately lobed or
occasionally toothed, somewhat tapering at both ends though with
a more acute or even acuminate tip, up to about three and a half
: inches long and two inches broad. The fresh leaves have a slightly
| sour acrid taste. Petiole less than an inch in length.

Flowers: ebracteate, comparatively very small whitish, about
a quarter of an inch in diameter regular in subumbellate clusters of
three to ten, borne on slender drooping pedicels 1/8 to1/3inch long at
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the end of a rather stout, short, supra-axillary peduncle. Calyz- about
1/8 inch, saucer-shaped, persistent, glabrous or sparsely pubescent,
with five small oblong obtuse teeth. Corolla - white, rarely somev?'hat
lightly purplish, about 1/3 inch in diameter, nearly glabrous, divided
below the middle into five oblong sub acute lobes. Stamens - fives
filaments epipetalous, free, short, flattened and hairy at the base;
anthers - yellow, oblong, obtuse and notched at the .ape'x;
ovary - globose, two chambered with many ovules, style - cylindrie,
hairy at base, ending in a capitate stigma. '

The fruits: which occur in subumbellate drooping cluste.rs .of
3 to 10 are small, globose, shiny, purplish black-or in some varieties
reddish or orange yellow - many seeded berries, each about a ql‘larter
of an inch in diameter. They have a thin but tough, skinor epicarp,
and are greenish and sour when unripe, but become almost swefat
when quite ripe. Seeds — many, discoid, about 1/20th of an inch in
the purplish juicy pulp.

Officinal parts: Whole plant and fruits.

Description of root

The root system consists of a long stout tap root with a few
branches and a number of small lateral roots arising from the basal
part of the root. The tap root which is long and woody is smooth,
pale brown in colour and varies in thickness from % to % inch. It has
comparatively thin bark which can be easily peeled off. The outer
surface of the bark is light brown but the inner surface is whitish and
very soft. The wood which forms the major part of the root has a
pale yellow colour. A few lenticels are found towards the basal part
of the root. ,

When dry the roots shrink and as a result narrow 10ngitudinal
furrows are formed on the bark and become brown in colour. The
bark can be peeled off as small pieces even from dry roots and the
inner surface of the peeled off bark has a shiny white colour. The
wood has an yellowish white colour.

Histology of root
A transverse section of the root of Solanum nigrum is circular
in outline with a central broad wood and a narrower outer bark

Y 4

R4

Plate XV

Solanum

nigrum, Linn,
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Histology of root of Solanum nigrum, linn,

Figz. 1. Diagrammatic sketch of the T. S. of the root.
2. Cork and cortex.
3. Bast showing small groups of fibre cells.
4, A part of the young bast.
5. Wood.
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portion which is about one third the thickness of the wood. The wood
is very porous and the medullary rays appear as a number of very
thin lines radiating from the centre of the root. Toz -

The cork zone is very thin and consists of a few (two to fou-
rows of cells with brownish walls. The cells are' mostly narrow thin-
walled, nearly rectangular and tangentially elongated, but all the
cells are not uniform in shape.  Phellogen is not distinctly
seen. Inner to this is the cortex consisting of large slightly elongated
thin walled cells. These are larger towards the periphery. Groups of
sclerenchyma cells occur towards the inner region, each group
consisting of about 8 to 20 or more cells. Occasionally solitary
gclerenchyma cells also occur, Most of the cortical cells are filled
with the black contents seen also in other species of Solanum. The
cortical cells adjoining the .sclerenehyma, groups.- are smaller and
polygonal or slightly tangentially elongated. The cells towards the
interior appear smaller. In.,the very young roots most of the cells
of the cortex are packed Wl.th starch grains, but they are found only
spal‘cely and in fewer c.ells in those of old roots. The Jast or phloem
region is about 1/3rd thxcknes§ of the cortex and the cells are small
thin walled and Polygonal in shape. Mo.st of them also contain the
plack contents. Slevg tubes and companion cells are not so large
and clear as those in the ob.her species of Solanum. The cambium
consists of a row of narrow thinwall ed rectangular cells.

Wood — Inner 1o the cambium is the wood region which forms
the major portion of the root. Vessels are arranged in groups of two
or bthree in radial rows. _The xylem parenchyma. cells are all
thickwalled. In some specimens the wood portion is comparatively
Jarge. At the centre of the wood and at the periphery the vesselsare
large and without any regular arrangement but in the middle region
the vessels are fewer and smaller and arranged in radial rows. Here
the medullary rays are very clear,

Medullary ray — Many, mostly uniseriate, nearly straight and
reach up to the cortex. In the wood the ray cells are radially rectan-
gular and somewhat thickwalled. In the phloem region the ray
cells are slightly larger than the phloem parenchyma cells thinwalled
and radially elongated. Most of the ray cells in the phloem are filled
with the black substance. Beyond the phloem region the rays widen
and the ray cells are tangentially elongated.

( ¥. ©. C. Book Bank



BRHATI.

Source plants* in Kerala
1. Solanum insanum Willd.
2. Solanum melongena Linn. and its wild varieties
3. Solanum xanthocarpum Sch. & Wendl.
4. Solanum aculeatissimum Jacq.
5. Solanum indicum Linn.
6. Solanum torvum Swartz.
belonging to Solanaceae.

Sanskrit text
Descriptive synonyms -

A FRIH A Fedt F |

fiﬁiﬁ ufesr fadt agidt gewafift |

FOEFH g geuzt gay sah ffRiaen )

FOZIfEHT FOZfRl Trael Fadt a1 || (ATASFRIE:)
Var/ttaki ksudrabhantaki mahati brhati kuli
Hinguli rastr/ika simhi mahostr/i duspradhar’sint

Kantakari tu dusparsa ksudra vyaghi/t nidigdhika
Kantalika kantakin/i dhavan’i brhati tatha (Bhavaprakasah)

ZEdl Ufwr fadt aiw TFd 72 |
SAERIFITEAT Ta%sT J971 g=wafd = ||
geaean fFmwar st AdY w7 & |
gararfR ergarala) aEd @ | (AfrEAE)

Brhati rastr/ika simhi varttaki eakuli kuls
Akr'antakbya pitaphalz jiieya hrasvaphaleti ca
Brhatyan'ya visakhyz vyaghr/i dvipi kahotika
Ksayapr’asadin/i sthulavar/ttaki dhavan’i smrba
(Abﬁidhin’amaﬁjari)
#* Solanum zanthocarpum and S. indicum are the plants mentioned as the
botanical source of Brhat; in authoritative books on Indian Materia Medica,

79 | TP re s/
Iet fafewr wrear ariet afger 0 | R
fangT TFHUF qgd g wgrfewr || (v=F=aR fa=og:)

Brhati simhikz kr/anta var/ttaki rastr/ikz kuls
Visada sthulakantaki mahati tu mahotikz

(Dhanvantari nighantuh)

Fadl AEdt wrear i fGfewr #9297
UMEFH TFHRIT T A2 g qETRFT ||
g FoEAT: FOZG: FEFA AT |

SI@ ATAFT AT || @=ifETg:)

Brhati mahati kr/anta varttaks simhiky kul;
Rastrika sthulakanta ca bhantaki tu mahotika
Bahupatr’i kantatanu’h kantalu katphala tathz
Dorali van’avintaki naman/yasya geatur'daga

(Raja nighantuh)

Of the synonyms pitaphal@ indicates the yellowish colour of the
fruits when ripe. kantakart, kaniala, duspars'a ete., denote that the
plant is covered with thorns.

Two plants known in Malayalam as cer'uvazutin/a, a wild
variety of S melongena bearing smaller fruits, and kanlakari-
cunia, Solanun xanthocarpum as well as S, aculeatzsszmum are taken in
this area as brhati. The synonym dvipi indicates that there are two
varieties, white and black. Anacun{@ and / or kallucumia are other
plants very similar in habit to S. melon gena occasionally used as its
substitutes.
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Properties and uses :

Caraka has included &rhati under the following groups:
(i) Kanthyam (improver of voice)
(ii) Hikkanigraham (relieving hiccup)
(iii) S'vayathuharam (curing oedema) and
(iv) Angamar/dapr/as/aman’am (allaying pain in the body)

Zadt AN g2 WA FRATEA |
FAFAET AT ABATFARE )

I FESACAIAZIEHIAT A A, | (ATIIFIL:)

Brhati gr'ahini hrdya pacan’t kaphavatakst
Katutiktasya vairasya malarocakanasin’i

Usna kusthajvarasvasastlakasaghnimandyajit
(Bhava pr/akasah)

fafgsr wRaras areazEsayaar |
SRRt a3
Fedt Aol reory arqet ar=E qn | (wFaea R fAEg:)

Simhikz kaphavataghn/i gvasagulajvarapaha
Char’di brdrogamandagnimamadosamsca nasayeb

Brhati grahini sosna vataghn’/i pacani tathz
(Dhanvantari nighantuh)

Zedl wgfareon aafsEaRaon |
AUARAFICEA! FATEEAARAT ) (QSEE:)

Brhati katutiktosna vatajijvaraharini

Arocakamakzsaghn/i gvasahrdroganasin’i (Raja nighantuh)

FIAETSHATAE 199 FEAZAT |

TS FAFEA FE AGER THL GERIER))
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Kuksirug jvaravataghn/am dipan’am brhatidvayam
Tatphalam krmikusthaghn/am ruksam vatakaphau jayet
(Hrdayapriya)

welf gedial g Feliwegf 3 |
FRTEL A0Agel fiwAATe | (gq9)

Phalani brhatin/am tu katutiktalaghun'i ca

Kaphapittaharam vr’anyamuspam tiktamavatalam
(Sus1’utam)

According to Bhavapr/akasa brhati is constipating (arresting),
agreeable (for beart ?) digestive, overcomes kapha and vdta. is pun-
gent and bitter, removes bad taste in the mouth, vitiated dos@s and
want of taste.for food. . It a!so cures skin diseases, fever, difficult
breathing pain, (especially in the abdomen), cough and dyspepsia.

Brhatt iR oo,

Other properties mentioned by different authors :— cures vomit-
-droga (heart (?), diseases and @madosa (internal toxins formed
1t of poor digestion). Its fruit destroys pathogenic organisms
kin diseases. The fruits are also useful in treating ulcers.

ting, 7
28 & resu
and oures s

Root, fruits and leaves are the officinal parts. The whole plant

s also taken.
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Solanim insanum Willd. *
(Syn. Solanum melongena Linn. Var. ¢nsanum, Prain.)

(Solanaceae)

Malayalam ... Karuttac-unda,,» (dark variety)
Velutta cunda white variety

Tamil ... Cundai, Karuppu cundai, Velutha cundai.

Distribution and habitat.

The plant considered a wild form of S. melongena (?) is disbri-
buted almost throughout the tropical regions of India in the plains
districts as well as to about one thousand feet elevation in the hills
in places with low or scanty to moderate rainfall. It is commonly
but never abundantly found growing as a weed in dry waste lands
roadsides and similar places that are not toc moist or clayey. It is
in flower and fruit in all seasons of the year.

Habit and general features. '

Solanum insanum Willd. is a very prickly semiwoody grey
pubescent undershrub with a short stem and several semi-erect or
more often somewhat trailing mostly forked branches that may radiate
out to two feet or more in length. The branches however seldom
produce roots at the nodes even when they contact the ground. The
entire plant is armed with short, straight or slightly curved, com-
pressed sharp, prickles about 0.2 inches long. Two varieties, differen-
tiated as black and white, are met with. In the ‘“black’ variety the
stems and branches, the petioles, as well as the prickles, have a
purplish green hue and the fruits when young are light green and
variegated with dark green patches or stripes, whereas in the “white”
variety the shoots are of the normal green colour and the fruits are
devoid of any dark green blotches. There is general resemblance in
all other features, The ripe fruits are of the same size and similar
in both types being yellow globose and under 1 in, in diameter.

* In many parts of Kerala Solanum insanum Willd. is most frequently used

as the source of brahati. According to the difference in the general colour of the -

shoots especially that of the fruits, two varieties are recognised namely, (i)a dark or
«black’® variety ‘‘karutia cunda’’ and (ii) “white’’ variety known as ‘‘wvelutta cunda’
Though both varieties are used, the latter is generally preferred whenever available.

XVII1

Plate

Solanum insanum, Willd,

2. White variety

Twig with fruits; A ripe fruit

. A ripe fruit

Black variety
Twig with fruits ;

s
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External morphology.

The root system consists of the normal deep growing tap root
and a number of surface feeding secondary roots and their branches.

The stem and branches are cylindrical, semiwoody, sparsely
stellately hairy and armed with sharp straight or curved, green or
purplish-green prickles less than 0.2 inch in length.

Leaves: simple, alternate, exstipulate, petiolate- ovate to
elliptic ovate, oblique at base, acute, irregularly lobed, herbaceous
stellately hairy spiny along Fhe ribs on both sides, and up to four
inches long and two to three inches broad. Pegiole - half to one or

one and a quarter inch long and sparsely beset with small straight

prickles. ;
Flowers: ebra:ctea.te, nearly always solitary on supra axillary,

odicels about. 0.5 inch long or occa.sionally in few (two to five)
Aowered unipaired cymes. They are llgpt purplish, regular, about
¢hree quarters of an inch wide, l?lsexual or polygamous and
hypogynous. Calyz - gamosepalous, persistent and slightly enlarging
. fruit; five lobed or cleift: lobes triangular, acute, slightly reflexed
in gruit and armed with a few prickles. Corolla - light purplish,
in Jlar rotate, about an inch in diameter, deeply ﬁve-cleft,the

rekg)es equal, broadly triangular and spreading. Stamens - five, free,
lo 2" talous; filaments - short and flat; anthers dorsifixed, two celled
ZELI;S cing by apical pores. Gynoecium - bicarpellary syncarpous;

superior, globose, bilocular, with numerous ovules on swollen
acentae: style- short, slender, stellately hairy below ending
sh capitate or slightly bilobed stigma,

ovary -
axile pl .
in a greenl

Fruit: @ smooth globose berry about three quarters of an inch
n diameter, uniformly ligh.t green or greenish and mottled with
darker green blotche§ or stripes Wheﬂ young and yellow when ripe,
They are somewhat bitter and aerui%. Seeds numerous, discoid Toth
of an inch in diameter, smooth or minutely pitted.

Officinal parts: roots, fruits and leaves, or occasionally the plant,

Description of root.
The roots of both the ‘white’ and black varieties are similar in
external as well as anatomical features. The root system consists of a
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stout tap root with a few branches. The roots are long and woody
and brownish but are comparatively smaller than those of Solanum
indicum ot Solanum torvum. The surface is not quite smooth. T'here
are many lenticels at the bases of the stouter roots. These lenticels
are small almost rounded and appear as small dots or Warts. on 'the
bark. The bark in proportion to the thickness of the wood is fairly
thick. It can be easily peeled off. When dry the roots shrivel and
the bark slightly adheres to the wood, but even then it can be peeled
off in small pieces without great difficulty. The inner surface of the
bark has a silvery white lustre characteristic of many members of
the gen'us.' In dried roots the thin brown outer layer of the bark can
be easily scraped off.

A clean cut transverse section of a fresh root shows a thin
brownish outer membraneous layer, a pale yellow middle region and
a pale or cream yellow inner woody part. In sections of dried rooi.;s
the outer brown part closely adheres to the rest of the ba,r!& and s
seen only as a thin lining. The middle bark appears greyish white
and the wood in the centre yellowish white. Pores are not clearly
visible as in the wood of Solanum torvum.

Histology of root.

The histological details are similar in the roots of both the
white and dark varieties. The outermost tissue is the cork or phellem
which is composed of a very limited number of rows-very often less
than ten-of narrow rectangular cells with thin yellowish brown walls.
Some of the cells contain an yellowish powdery substance. Tl.le
phellogen which can be differentiated is composed of one row of thin
walled rectangular cells.

The cortex (middle bark) comprises almost half the thickness
of the entire bark. The cells are fairly large and tangentially elon-
gated with rounded corners. Most of the cells are loaded with starch
grains. Some of the cells contain the characteristic black powdery
substance (crystal sand). Well defined groups of thickwalled stone
cells are scattered within the cortex, each group containing from six
to eight cells. Isolated stone cells also occur. The stone ce}ls are
not uniform in size. The cortical cells gradually decrease in size
towards the inside. The demarcation from the phloem is not clear.

Wk
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Histology of the root of Solanum insanum, Willd.

Fig. 1. Diagrammatic sketch of the T. S. of the root.
2. A portion of the root showing cork, cortex and phloem.
3. A portion of the wood.
4. A cell with the crystal sand before and after the reaction with
sulphuric acid and the acicular crystals.
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The phloem tissue or dast is comparatively very narrow. The phloem
parenchyma cells are very small, thinwalled and cubical to polygonal
in outline. Some of them contain the black powdery substance. Sieve
tubes and companion cells are not quite distinct. Mechanical
elements are generally absent in this region. The cambium consists of
two or three rows of very narrow thinwalled rectangular cells,
The wood consists of many vessels, arranged in a scattered manner,
small thick walled parenchyma cells, wood fibres and medullary
rays. The vessels occur singly or in groups of two or three. There is

no pith in the centre.

The medullary rays are mostly uni-and biseriate. They are
mostly straight but do not widen or expand in the cortex. The ray
cells are thinwalled aqd radially elongated and are packed with
starch grains, but those in the wood are thickwalled, more elongated

and with larger starch grains.

1 O o &A.@QE Bk |
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‘Solanum melongena Linn *
Syn, S.longum Roxb.

(Solanaceae)
Malayzalam Vazutana
Tamil Vazutanai
Hindi Baingan, Baigun
English Long Brinjal,

Distribution and habit at;

Numerous varieties of this *‘universally useful and excellent”
plant, producing edible pulpy fruits of various sizes and form, are
found widely cultivated throughout tropical India aud the warmer
parts of the world. It is rarely found in a truly wild condition,
though varieties considered wild bearing smaller friuts are often
found growing as road-side weeds and as forest undergrowth. The

latter are often referred to in Malayzlam as ceruvazutana (smaller
brinjal.)

Habit and general features

Solanum melongena Linn. is an erect or suffrutescent perennial
(an annual under cultivation,) sparsely prickly shrub from two to
four feet or more high, with or more often without a prominent main
stem, and having greyish or greenish grey woody, forked branches
bearing fairly large simple, entire lobed leaves. Those under cultiva.-
tion are mostly unarmed or may have only a few prickles, but the
varieties considered as the wild types are definitely prickly. The
plant produces flowers and fruits all through the year.

EBazternal morphology. Leaves simple, short-petioled, alternate
or in sub-opposite unequal pairs at each node, large, from four to
six inches long and three to four inches broad, obliquely ovate, entire
or more often angularly sinuated to shallowly or even deeply pinna-
tely lobed, acute or subcordate and unequal sided at base, surface
downy covered with soft stellate pubescence, and somewhat sparsely

* The roots of the wild as well as cultivated varieties of S. melongena are
used as Brhati,

—

Plate XIX

Solanum melongena, linn,

Cultivated type

2.

Wild type
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pn:ckly along the veins. The degree of hairyness aﬁ‘dl number ‘o-f
prickles varies in different varieties. Petsole about one inch in length.

Inflorescence:— a few — flowered, lateral or supra-axillary,
corymbose, unilateral cyme or paired cymose corymbs in Which,
generally only the basal one or two flowers are perfect or fertile and
fruiting.

Flowers — medium - sized, regular, blue, lilac, or whitish ebr-
acteate on pedicels about one inch long which become reflexed in
fruit. Calyz — gamosepalous, campanulate, five-lobed; lobes in flower
a quarter to half inch long, elliptic, lanceolate or linear-oblong
prickly, especially in the wild varieties. The calyx slightly enlarge;
and becomes slightly fleshy in fruit. Corolla — gamopetalous, rotate
one to one and a qu:iu‘ter inch in diameter, often with a yell:)w star
ghaped central region, shortly five to nine-cleft or lobed : lobes

licate in bud.and sparsely pubescent to somewhat hairy on the out-
Side of the plzui.:s. Stame?zs — five, free: filaments short epipetalous
the anthers dehisce by ap.lcal pores. Ovary — superior, globular; style—’
stellately pubescent or villous, rarely glabrous, sttgma capitate.

Fruit & smooth, shiny, pulpy, fulsome, thin but somewhat
tough' skinned, berry one .to nine inches or more long and of varying
It shows considerable variation in size and colour undep

tbickness' .
cultivation‘ 1t is often large., anfi globular, ovate-oblong, ellipsoid
o clongate and nearly cylindrical, in shape; white or white wm;

Leenish or purplish stripes or blotches to yellow or dark purplish
young and yellow when ripe. Seeds - numerous, small, thinly

when 3 5 ;
discoid and minutely pitted.

Officinal part: The root.

Description: The root system is woody, branched and consists
of a short main root and a number of long fairly stout or Prominent
spreading flexuose lateral roots. They range in diameter from g
quarter to one inch, (or more) and have a characteristic light greyish
white colour occasionally blended with a light rose tint. In fresh
roots, the surface is normally regular and smooth without prominent,
lenticels, fissures or cracks but sometimes with small shallow irre-
gular depress.iong of various forms due to soil factors. Dry roots
appear longitudinally shrivelled, transversely striated and very

t
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minutely and closely pitted. In the older and stouter roots as well
as in the basal parts of roots, a few prominent transversely extended
lenticels of varying length may be found. The surface appears smooth
except for these lenticels. The entire bark is comparatively thin, from
1/10th to 1/8th the thickness of the root, (rarely more than 1/6th of an
inch in the stout roots) and leathery. It is easily peelable when
fresh but firmly adherent to the wood in the dried roots. It has a
thin corky soft and friable, easily scraped, light greyish, skin or outer
bark. Just within this and clearly exposed on scraping, is a thin
tissue that in dried roots appears silvery white, or lustrous due to the
numerous minute shiny spots or streaks. The presence in dried roots
of this lustrous silvery white tissue seems to be a feature common to
most species of Solanum. The tissues of the bark further inside nor-
mally do not show this feature though occasionally the entire bark
of the dry root may appear lustrous. In obliquely transverse section
of the bark, numerous minute patches or groups of greenish-grey to
brownish-yellow granular bodies are frequently seen, especially to-
wards the interior. Ordinarily there is very little fibrous tissue in
the bark.

In clean cut transverse sections of the fresh root the above
regions can be made out fairly well. Beginning from the periphery
there is (i) a thin strip of light greyish brown outer bark, (ii) the
I.niddle bark - a region with numerous very narrow crescentic or
irregularly wavy, specks or streaks with a silvery white lustre
a.rranged in close intermittent tangential series and appearing stria-
f’lﬁed, the comparative thickness of this lustrous white tissue varies
in different roots, as also that of the inner part or region. (iii) the
inner bark with brownish or greyish brown granular bodies and
(iv) the dull light brown or light yellow coloured diffusely porous
wood without pith and with many medullary rays.

The root has a short fracture. In fresh condition the living
bark has a feebly bitter and a faint pungent or acrid taste (a vari-
able factor) but no special odour.

Histology of the root.

Root: In a transverse section of the root the outer thin cork
zone is seen to consist of 15 to 20 rows of thinwalled almost rectan-
gular tangentially elongated cells devoid of any contents. There are &
number of furrows or indentations which reach almost up to the

b -
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Plate XX base of the cork tissue. This gives the cork a wavy or irregular
outline. Below the phellem is the phellogen composed of a row of
narrow rectangular cells and a zone of phelloderm cells which
gradually merge into the cortex. i ;
The cortical cells ate fairly large and tangentially elongated
with rounded corners. The intercellular spaces in between the corti-
cal cells are readily visibile. Most of the cells are fully loaded with
large sized starch grains. Some of the cortical cells have a deep bluish
black contents which on close examination appears as minute’
powdery inclusions of light black colour (crystal sand). Isolated cells-
of sclerenchyma are found scattered in the cortex. They are of
varying thickness and size. Some are thinwalled while, others are’
moderately thick walled. They occur also in groups of three or more
ust above the phloem. The cortical zone merges imperceptably into
the bast or phloem, E 2
2 The parenchyma cells of the phloem are smaller than those of"
the cortex, more close.ly.arranged aq'd thinwalled. Some of them
contain the chara,c.terlstlc' black powdery inclusion. Small sized
SClerenchyma cells 1s<?1ated or in groups of two to three are seen here
too towards the perlphery.': The newly formed phloem elements:
forming the innermost region are very small, polygonal and‘ thin-
alled. Here also some of the parenchyma cells contain the black
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powdery inclusion.

Medullary rays. Mostly straight or rarely wavy and one to three
soriate. All of them extend to the cortical region. Only a few of
them start from the centre of the wood. The medullary ray cells in
the wood region are narrow, thickwalled and radially elongated.
The ray cells in the phloem region are thinwalled and rectangular,
They gradually widen and become more or less tangentially
o | elongated in the ocortical region. The ray cells in the wood as
—_ , ® well as in the Phloem are loaded with a large number of starch

grains. The cambium consists of three or four rows of cells which in
T. S. appear narrow thinwalled and rectangular Wood - very highly

porous and woody.

Histology of the roots of Solanum melongena Linn.

Cultivated Type Figs. 1 to 4 wild Type Figs. 5 t0 7 s The vessels are many and of varying sizes, ranging from very
1. Diagrammatic sketch of the T. S. of the root. 5. Diagrammatic sketch of the T. S. of the root, ‘1 small to fairly large. They oceur in groups of two to three or MOTS
2. Cork and cortex. 6. Cork and cortéx showing stone cells. | in radial as well as tangential rows and also singly scattered here
3. Phloem tissue and cambium. 7. Phloem tissue along with a part of wood, | and there. The xylem parenchyma cells are few in number compared
d. TPortion of the wood: 1 to the development of wood fibres and like the latter are thickwalled,
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SOLANUM MELONGENA

* (Wild varieties (3) with smaller fruits)

Malayalam Ceru vazutana

Tamil Ceru vazutanai

Distribution and habitat: A few plants which may be considered
as wild varieties of S.melongena are often met with in several
parts of south India growing as weeds in dry forest areas or
uncultivated ground or waste lands. These are also occasionally found
under cultivation,

Habit and general features.

The plant is generally a suffrutescent perennial prickly
shrub two feet or more high, but never growing as tall as some of
the cultivated varieties, It has a short main stem and many greenish
grey woody forked branches armed with many slightly recurved,
pointed, prickles. The leaves resemble those of S. melongena but
are smaller and more prickly and the friuts are oval or spherical
not more than two inches in diameter.

External morphology

Leaves: simple, alternate, petioled, large 4 to 6 inches long
and three to four inches broad oblique at base, somewhat acute and
often pinnately lobed. Petiole 1 to 13 inch long. Surface of the leaves
when young is covered with soft grey pubescence. There are a few
‘prickles about a quarter inch in length on the petiole and along the
veins on both surfaces but they are more on the upper, than on the
lower surface.

Inflorescence: few-flowered, lateral or supra-axillary paired,
cymose corymbs,

* The roots of a few more kinds of Solanum that bear smaller, spherical
or ovoid fruits about the size of or slightly larger than a hen’s egg which may be
wild types of Solanum melongena or different species known in Malayalam as
Ceru vazhutana or (smaller brinjal) are now frequently being used as the source
of oae of the Byhati pair, the other one of the pair then being usually Solanum
melongena which is called Ven vazhutona. The plant described is one such type.
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Flowers: medium sized, regular, ebracteate, pirikiz;ﬁ:‘:dﬁ"'z;f}%’rt
pedicels. These are, less than half an inch long in the flower but
lengthen and get reflexed in fruit. Calyz-gamosepalous. slightly
accrescent, companulate, five-lobed, each lobe elliptic lanceolate
less than a quarter of an inch long, sparsely prickly outside. Corolla-
pinkish, about one inch in diameter, rotate, shortly five-cleft or
lobed with a light yellow star at the centre. Stamens-five, free,
erect; filaments attached to the corolla; anihers-yellow, bilobed
dehiscing by apical pores. Ovary- superior, globular, bicarpellary
containing numerous ovules with the terminal style stellately
pubescent and slightly bent near the stigma.

Fruit: asmooth, nearly spherical or rounded to ovoid or oblong
leathery skinned berry light green and variegated with darker green
blotches or olive green when young, but yellow when ripe. The size
and length of the fruit slightly varies. The unripe fruit is acrid and
gomewhat bitter. Seeds — numerous, very small, discoid and thin.

Officinal part : Root

Description. The root system closely resembles the root system
of S. melongena — cultivated variety.

Histology of root A transverse section of the root shows a
cork or phellem comparatively thinner than that in the cultivated
variety, composed of six to ten or more rows of thinwalled
rectangular cells. Inner to the cork is a phellogen consisting
of a single TOW of narrow thinwalled, tangentially elongated
cells. The cortex which forms the major portion of the bark consists
of fairly large, spherical or oblong to slightly tangentially elongated
thinwalled cells with very clear intercellular spaces, Most of them are
Joaded with simple, rounded starch grains that are slightly smaller
than those of the cultivated variety. Some of the cells are filled with
the characteristic black powdery contents (crystal sand). Large sized
stone cells occuring singly as well as in groups are found scattered
in the cortex.

The inner bark or bast is very thin when compared with the
cortex and is mostly composed of regular thinwalled phloem elements,
Scattered in the peripheral part of the bast are a few small solitary
stone cells. Some of the phloem parenchyma cells contain the black
powdery or amorphous substance erystal sand, A cambium consist-
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ing of one or two rows of narrow, rectangular thinwalled cells is
present outside the wood or xylem.

The wood in the centre forms the bulk part of the root. It is
fairly hard and consists of numerous vessels of various sizes wood
fibres and parenchyma vessels are found in small groups of two and
three. The greater part of the wood is formed of thick walled wood
fibres.

Medullary rays - many, one to three seriate — most of them
start from the centre of the wood and reach up to the cortex. The
ray cells in the wood region are radially elongated and thickwalled
while those in the phloem region are thinwalled. The ray cells gradu-
ally widen at the distal ends of the rays appearing tangentially
elongated in the cortex. Almost all the ray cells both in the wood
and bark region are fully loaded with starch grains.

e
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‘ < Heigst s
Solanum Xanthocarpum Sch. & Wendl. *
Syn. S. Jacquine Willd

3 (Solanaceae)
Malayalam - Kantam kattiri, Kantakaricunta
Tamil - Kandankattari
Hindi - Kateli, Khatai, Buiringani (Bombay)

Distribution and habitat.

The plant is found in all dry districts in the plains as well as
low hills throughout India from Punjab and Assam to Cape Comorin.
| In south India it is.found abundantly along the Coromandel coast
| and in the districts of Tinnevelly and Kanyakumari. Every type of
soil and situation which is not too moist seems to suit it, and it is
1 commonly found growing wild as a weed of roadsides and waste lands,
g on rubbish heaps and similar situations near villages. The plant is in
" flower and fruit mostly throughout the year.

2. Ripe fruite,

Habit and general features. Solanum manthocarpum Sch. & Wendl,
is a conspicuous very prickly, low diffuse suffrutescent, perennial
| herb or undershrub, rarely exceeding one foot in height with practi-

cally little stem, but having numerous irregularly ramous or trailing
woody divaricate slightly triangular, flexuose branches that spread
close to the ground, often rooting at the nodes and covering a circular
area two to four feet in diameter. The whole plant is thickly armed
with strong broad based sharp compressed straight whitish or yello-
wish white prickles nearly half an inch long. The shoots when young
are covered with stellate down but become barely glabrous when
mature. They bear ovate or ovate-oblong sinuately lobed or pinnati-
fid sparsely pubescent to glabrescent prickly membraneous leaves
which are dark green above and considerably lighter or paler below.

Solanum xanthocarpum, Sch & Wendl,

Twig with flowers and fruits.

1.

Indicated as one of the Brhati pair in books on Indian Materia medica

* According to Roxb. Solanum Jacguine Willd. which closely resembles
| S. zanthocarpum differs from the latter in being more prickly the prickles stronger
and also having small fruits and longer flowers.

| In Kerala a recently introduced plant Salanum aculeaiissimum that some
what resembles S. aanthocar pum but with an erect habit and slightly larger reddish
fruits, is now very frequently used as a substitute though without any authority

{ W. 0’» C. Book Bans §
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External morphology .
Leaves: petiolate, alternate or in unequal pairs at each node,

but never truly opposite, from two to four or five inches long and one
and a half to three inches wide, membraneous, ovate-oblong or rarely
elliptic, acute, shallowly to deeply sinuate or even pinnatifid, the
clefts often many and extending half way down to the midrib:
surface dark-green above paler below, sparsely stellately pubescent
or glabrescent and beset on both sides with numerous straight sharp
light yellowish prickles, that are nearly half inch long. Petiole about
one inch in length.

Flowers - ebracteate, pedicelled, regular, perfect, bright blue
or bluish purple or lilac or very rarely white, solitary or in short
peduncled extra axillary few flowered cymes. Pedicels short. The
pedicels and calyx are stellately pubescent when young but become
glabrous later. Calys — gamopetalous, prickly, about one third of an
inch in the flower persistent, scarcely enlarging in fruit, five lobed,
lobes ovate, ovate-oblong or linear lanceolate, usually abruptly
acute. Corolla purple or bluish, gamopetalous, rotate, about three
quarters of an inch long and an inch in diameter, pubescent outside,
shallowly five-lobed. Stamens five filaments free about { in long,
epipetalous; anthers, 1 inch long, oblong lanceolate open by apical
pores. Ovary superior, ovoid, glabrous two chambered with numerous
ovules on thick placentae.

Fruit- a glabrous, very nearly globular drooping berry surround-
ed by the calyx from half to less than three quarters of an inch
in diameter. The unripe fruits are variegated with green and white
stripes and have an acrid and pungent taste. The mature fruits are
of different shades of yellow or rarely white with light green streaks
veins or blotches. Seeds-small reniform, less than one twelfth of an
inch in diameter, smooth, of a light brown or yellowish brown colour.

Officinal parts: The entire plant is considered officinal, but
the roots and fruits are the parts mostly used.

Description of roots.

The roots are long, fairly thick, hard and of a light brown
colour. The surface is not quite smooth being beset with many minute
rootlets and a few lenticels. The thickness of the outer bark of the

root is about 1/3 the thickness of the central wood region. Tlfe
surface skin is quite thin and on scraping it a silvery white tissue is
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Histology of roots of Selanum Xanthocarpum, Sch. & Wendl.

Solanum aculeatissimum, Jacq.

(Figs. 1 to 5) Solanum xanthocarpum.

Diagrammatic sketch of the T. S. of the root.
Cork and cortex. 3.
Young bast with the cambium. 5.

Old phloem tissue.
A portion of the wood.

(Figs. 6 to 8) Solanum aculeatissimum.

Diagrammatic sketch of the T. S. of the root. 7.
A portion of the Phloem and wood with the cambium.

Cork and cortex,
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exposed. The wood is cream yellow and minutely porous. The entire
root, especially the bark is very bitter to taste.

Histology. A transverse section of the root is circular and its
outline regular, with the wood in the centre surrounded by the bark.
The outermost tissue is the cork which is not so well developed as in
the other species of Solanum. It is very thin and consists of only
two or three rows of narrow, nearly rectangular thin walled empty
cells with light brown walls. The cortex which forms almost half
the thickness of the bark, consists of thinwalled, comparatively large
rounded to tangentially elongated cells with small intercellular
spaces and scattered groups of sclerenchyma cells towards the inte-
rior. Each group of sclerfanchyma, consists of four to twenty or more
thickwalled cells of which the peripheral cells are generally larger
than the innermost ones. Some of the cortical cells contain the
characterisbic black powde?y contents (crystal sand). In the bast
which is abo-ut the same thu.}knes:s as the cortex the older phloem
slements which are situated just inner to the sclerenchyma groups
are found in a slighly compressed condition. The recently formed

nloem elements show regular arrangement. Their cells are thin-
walled, small- and polygonal. The sieve tubes and companion cells
are Very distinct, Some of the phloem parenchyma cells also contain
e plack powdery contents (crystal sand). A distinct ring of cambium
formed of two rows of small narrow, rectangular thinwalled cells is

present inner to the phloem.

The wood- forming the central part of the root and is
composed of a large proportion of wood fibres, small amount of
xylem parenchyma and numerous medium sized vessels in addition
to the medullary rays. The vessels are fairly uniformly distributed
throughout the wood. Both the wood parenchyma and medullary
ray cells are thickwalled.

Medullary rays- These are many, long and mostly uni-or bi-
seriate. Most of the rays start from the centre of the wood and reach
up to the cortex. Within the wood the ray cells are radially elongated
and have thick pitted walls and most of them contain small starch
grains. In the bast region the ray cells are thinwalled, radially
elongated and several of them contain the black powdery contents
or crystal sand. The ray cells become broader towards their
distal ends becoming tangentially elongated in the cortex.
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. - *
Solanum aculeatissimum Jacq.

(Solanaceae)
Malayalam L Kandakari cunda
Tamil 2és Kandakaricundai

Distribution and habitat.

The plant though an introduced one is now found growing as a
weed of waste places in Kerala and several other states. It superfi-
cially resembles Solanum zanthocarpum one of the Brhati pair and so
is occasionally cultivated on the impression that it is the latter and
goes under the name Kantakaricunda a local name of Solanum
zanthocarpum.

Habit and general features.

Solanum aculeatissimum Jacq. is a very prickly weakly woody
undershrub two or more feet high with a somewhat frail short erect
stem and several weak, more or less trailing branches. These grow
close to the ground, and produce roots at the nodes as well as the
internodal regions that come in contact with the soil. It bears simple
alternate fairly large lobed sparsely hairy dark green membraneous
prickly leaves, small whitish flowers borne singly or in few flowered
branches and smooth globose drooping berries about an inch in dia-
meter, that when young are greenish but take on an orange to brick
red colour when ripe. The plant is in flower and fruit throughout
the year and when full of ripe fruits is very conspicuous and attra-
ctive even from a distance. The whole plant including flower and
fruit is armed with sharp slender or thin straight yellowish-white
prickles,

External morphology

Leaves: simple, petiolate peiioles, one to two inches long and
beset with many prickles longer than those on the stem and branches
alternate or in unequal pairs but never truly opposite, broadly ovate
shallowly five lobed, three to five or more inches long and about
three inches broad, dark green and sparsely hairy above paler below,
and beset with prickles along the midrib and lateral veins on both

#An introduced plant now most frequently being used in Kerala as Brhati
in place of Solanum wanthocarpum under the mistaken impression that they are
same or wherever the latter is not easily available.

Plate XXIII

Solanum aculeatissimum, Jacq.
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sides. The prickles about one third of an inch long ar

e .slightly

shorter than those on the petioles but longer than those in the

branches.

Inflorescence: a few flowered supra axillary, short peduncled

cymose cluster.

Flowers: ebracteate, regular, perfect, white on pedicels about

half inch long. Calyz — gamosepalous, prickly outside;, five lobed,

persistent, about one fifth of an inch in the flower but slightly enlar-
ging in fruit, deeply five cleit with each segment ovate or ovate-
oblong and acute. Corolla — gamopetalous, white regular about one
inch across, rotate, deeply five cleft, the lobes about “half inch long
and reflexed. Stamens — five, free epipetalous with short filaments;
anthers, longer than the filaments — (about 1/5th of an inch long) two
celled and open by apical pores Quary. — superior, bi-carpellary, two-
chambered with numerous ovules on thick axile placentae

5 style —
single short, about 0°3 inch, long ending in a capitate stigma,.

Frusts: smooth, globose, dropping berries, one inch or more in
diameter. When young they are light green or variegated with light
and dark green stripes but take on an attractive deep orange to brick
red colour on ripening; seeds - many, very thin, slightly winged,
smooth round about 0.2 inch in diameter.

Officinal parts: Root and fruits, or occasionally the entire
p]a,nb.

Description of root.

The root system consists of a stout tap-root, several long secon-
dary roots about 0.3 inches thick, which do not grow deep, and their
lateral rootlets. They are not so hard or strong as in other species
and have a light brown colour. The outer surface is smooth in young
roots but prominently longitudinally wrinkled or shallowly furrowed
in older roots. The roots being not very hard or woody are easily
cut. The cut surface has a pale yellow colour. The entire bark in
proportion tothe wood is thicker than in other species being nearly
as thick as the wood. It has a bitter taste,

Histology of root-

A transverse section of the root is cirucl

ar in outline and shows
a thin layer of an yellowish brown cork surrou

nding the cortex which
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forms the major part of the bark., The centre of the root is occupied
by the wood which is wider than the cortical region.

The cork zone or phellem is fissured at several places. It is
less than 0.05 an inch in thickness and composed of 8 to 10 or more
rows of rectangular cells 54 i to 72 U x 27 M to 37 M and devoid of
contents. The walls of the cork cells have an yellowish brown colour.
The phellogen. is composed of a single row of narrow rectangular
cells. The cortex forms the widest part of the bark. Its cells at the
periphery are slightly tangentially elongated, while those towa.rds
the inside are nearly polygonal in cutline. Almost all the cortical
cells are fuliy packed with small rounded starch grains that have a
diameter of 10 to 25 ¢, Certain cells in the cortex are filled wiﬁth
the characteristic black powdery substance the crystal sand while
others contain small starch grains, Mecbanical elements are absent.
A cambiuwm consisting of one or two rows of thinwalled very narrowly
rectangular cells is present,

Wood: occupies the centre of the root and is composed of
fibres, vessels, medullary rays and parenchyma cells. Vessels a8
seen in T. S. appear in a scattered manner. They may be solit-
ary or occur in groups of two to three or more. The wood pared-
chyma cells are thick walled. Some of them contain, starch grains.

Medullary rays. numerous, mostly straight or rarely wavy,
and one to three or more seriate, the majority being uniseriate.
Only some of them start from the centre of the wood. The ray ce}ls
in the wood are radially elongated and thick walled (22 x 14 () while
those towards their distal ends are thinwalled. All the ray cells
are packed with large rounded starch grains.

Distinguishing features: The large cortical cells rich in starch-
grains and absence of stone cells or fibres in the bark and bast
region are differentiating features.

e —
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Solanum indicum Linn.*
(Solanaceae)
Malayzalam Puttaricunta, cerucunta
Tamil Putharichuntai, ceruvcuntai Karimulli

Hindi s Kadaeri badi

Distribution and babitat.

The plant is found all over tropical India from sea level to
about 2000 feet elevation growing in waste lands, along roadsides and
similar other places where there is good sunshine. It does not tole-
rate shade or too much of moisture.

Habit and gemeral features

Solanum indicum Linn. is a very prickly, ramous perennial
andershrub two to five feet high with a short stout purplish stem
and several woody branches. Prickles fairly large, long, compressed at
pase slightly recurved and quite sharp or acute. The entire shoot or
at least the young parts are usually downy being covered with minute
stellate hairs. It bears simple, alternate, lobed leaves, supra axil-
lary clusters of pale blue flowers and small orange coloured berries
about a third of an inch in diameter. Considerable variation is
however found in the degree of pubescence as well as in the size and
shape of the leaves, The plant is in flower and fruit nearly
throughout the year.

External merpholegy :

Leaves : alternate, solitary, or sub-opposite in unequal pairs,
pelioled, greyish green, varying from two to six inches in length and
one to three inches, in width, shape various: normally ovate, or
oblong, and sinuately lobed (lobes usually few and shallow, but some-
times deep, or even pinnatifid), base oblique or unequal sided surface
stellately woolly or downy beneath, but less so above and armed with
many stout compreseed recurved prickles along the veins. Petiole;
half to one inch long, prickly.

*Solanum tndicum Linn. is indicated as source of Brhati in books on Indian
Materia Medica. It is quite probably one of the Brhat; pair the ancients used.

R Dol - L A ié Bt Bkt



100

The inflorescence :~ 18 a many flowered supra axillary_ short
peduncled, polychasium with its lateral branches monochasml'tl.le
flowers therein arranged zigzagin two vertical planes in. a scorpioid
corymbose manner. Pedicels one to one and a ha.lf 1nch-es long,
stellately woolly, usually unarmed or with small straight prickles.

Flowers: mediom sized, ebracteate, regular; pale purple. or
pale-blue. Calyxw — about one sixth of an inch long a.rr'ned with
prickies slightly enlarging and often strengthened in fruit, deeply
five-cleft, with the segments woolly, triangular, acute and reflexed.
Corolla — about one inch or less in diameter, and ¥ in. long, regular,
rotate, deeply fivecleft with the lobes broadly triangular and tomen-
tose outside. Stamens — five, free, filaments very short, anthers oblong
lanceolate and shed the pollen by small apical pores. Ovary - gla-
brous or hairy at top; style — stellately pubescent, curved ab the top.

Fruits: smooth, globose berries about 0.3 inch in diameter, In
clusters of ten to twenty or more on erect stalks. They are at first
light green or variegated with light and dark green stripes but be-
come deep—-orange—yellow to orange-red on ripening. Seeds — many,
one eighth to one sixth of an inch in diameter, very nearly smooth or
minutely pitted.

Officinal part: The roots, fruits and leaves or occasionally
the entire plant.

Description of Root. The root system is well developed and con-

sists of the tap root and many secondary roots and their branc‘hes
which grow deep into the soil. The secondary roots are long, fa,'lrly
large woody and strong, like the tap root. Fresh roots have a light
yellow or yellowish brown colour, and are fairly smooth, except for
the presence of many rootlets. The surface appears longitudinally
striated. There is a thin soft outer skin which can be easily scraped
off, exposing a silvery white tissue. The cut surface has an yell_o-
wish white colour. The bark compared to the woody part 18 t,h.m.
The entire bark when fresh is easily separable from the wood. Dried
roots are somewhat brittle and easily broken across.

The roots do not have any sensible special or characteristic

taste or odour,
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i‘!Solanum torvum S. W. TFigs. 1 to 4.

Diagrammatic sketch of the T.S. of the roof. 5.
. Cork and cortex 6.
| A portion showing the fibre groups in the 1.
| cortex just above the phloem tissue

Phloem tissue with a part of wood.

®

Histology of the roots of

Solanum indicum Linn Figs. 5 to 7

Diagrammatic sketch of the T. S. of the root,

Cork and cortex. '
Phloem and wood regions along with the

cambium,
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Histology of root.

A transverse section of the root of Solanum indicum Linn. is
more or less circular in outline. The bark is about 1/6th of the thick-
ness of the root. It shows an outermost, thin, yellowish brown cork
consisting of a limited number-three to six rows-of thinwalled tangen-
tially elongated rectangular cork cells. The outer border of the cork

layer is rot even on account of the presence of a number of shallow
longitudinal grooves. '

Inner to the cork is the cortex which is a wide zone. The
cortical cells are large, thinwalled and tangentially elongate. Most
of them are fully packed with starch grains. Several of the cortical
cells contain a black powdery amovphous substance. (crystal sand).
Scattered through the peripheral part of the cortex are isolated

sclerenchyma cells. Small groups of sclerenchyma occur towards the
interior.

Thephloem tissue found next within the cortex is narrow and
composed of small cubical to polygonal thinwalled cells. Groups of
sclerenchyma cells of smaller size are seen in this
consisting of three to thirteen cells. Some of the phloem parenchyma,
cells here also contain the black po‘wdery contents (crystal said)

Tnner to the phloem is the cambium consisting of one or two rows of
narrow thinwalled rectangular cells,

region, each group

‘ Medullary rays: many, and all of them extend to the cortex.
They are mostly uniseriate though two or three seriate rays also
occasionally occur. The ray cells in the phloem region are thinwalled
radially elongate and larger than the neighbouring cells. They
gradually widen and become tangentially elongated at their distal
ends, when they reach the cortex. Almost all the ray cells are fully
packed with starch grains. A few of them contain the black powdery
contents instead of the starch grains. The ray cells in the wood
region are thick walled rectangular, or radially elongate and contain
starch grains.

Wood-occupies the bulk part of the root and is composed of
vessels , parenchyma, fibres and medullary rays. The vessels which
are of varying sizes occur in small groups of two or three and also
as isolated units. The wood contains a large proportion of thick-

walled fibres. The xylem parenchyma cells which are also thick
walled are richly stored with starch grains,
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Solanum Torvum Swartz.¥®

(Solanaceae)

Malayalam - Paracunda, Anacunda

Distribution and habitat.

The plant is found mostly throughout tropical India, in the
plains as well as in the hills up to about 3000 feet elevation. Itis
quite common  in most parts of Kerala thriving under mesophytic
conditions along the roadsides, waste lands and near human habita-
tions.

Habit and gemeral features.

Solanum torvum Sw. is a fairly tall, sparsely prickly shrub four
to ten feet high. It produces several semi-woody or herbaceous
branches from near the ground level and resembles Solanum melongena
in habit and leaf form and in the nature of its fruits Solanum indicum.
It can however be easily differentiated from either of these. Its
leaves have only a few (one or two) prickles on the midrib beneath.
Its cymes are denser and the flowers always white.

External morphology.

The stem and branches as well as the petioles are only very
sparingly beset with prickles. The prickles are strong and flattened.

Leaves:— alternate or subopposite in unequal pairs, ovate,
or sub-rectangular, often unequally cordate at base, sinuate-lobate,-
the lobes few large triangular and shallow-three to seven inches or
more long and two to five inches broad, stellately fulvous-tomentose
beneath and softly hairy above and normally devoid of prickles
except for one or two along the midrib below.

Petiole- about an inch or more long, siightly prickly. Inflore-
scence- supraaxillary or lateral, many-flowered.

The Flowers: which are pedicellate, regular, bisexual, whitish
and medium sized (about one inch in diameter) are somewhat densely
arranged in two vertical rows in a zigzag or scorpioid manner on the

*The roots of Solanum torvum are occasionally used as adulterant te those
of S, melongena.
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lateral branches of a shert dichotomously branching pedun‘cl-e.vThe
entire inflorescence is generally unarmed and has a slightly viscous
glandular pubescence.

Calyz- persistent, five-lobed, the lobes, in flower lanceolate,
about one sixth inch long and sparingly hairy. Corolla- regular,
rotate, or flat 0.75 to 1.25 inches in diameter (sparingly) stellately
pPubescent outside with five triangular lobes. Stamens. five: filaments
free, epipetalous, anthers open by apical pores.’ Ovary-bi-carpellary
with numerous ovules. The frutts, borne on thickened clavate
stalks are smooth, shiny, thick.skinned many-seeded, roundish to
ovate berries, one third to half an inch in diameter. They are light
green or greenish yellow when young and nearly black when ripe.
The calyx lobes in the fruit are slightly less than half the length of

the berry and appear patent or spreading. Seeds-many, smooth,
scarcely a tenth of an inch in diameter,

Officinal part: Root,

Description- The root system of Salanum torsum is woody and
branched. It consists of a stout masin root and a number of fairly
long lateral roots that arise from the basal part of the latter. These
range from a quarter to less than one inch in diameter and have a
light greyish yellow colour. The surface is fairly smooth except for
the presence of lateral rootlets and scattered eruptions of lenticels
and very shallow longitudinal fissures in the older basal portions.
The entire bark is thick when compared to those of the other species.
It is leathery and easily peeled off in fresh as well asin the dry
conditions. The outer skin is quite soft, thin and easily scrapable.
The removal of the skin exposes a thin starchy white tissue-the
middle bark. The innermost region of the bark which is thick has a
firm tough or leathery texture and a light brown tint. The centre
of the root is occupied by a wide core of wood, light or pale yellow
in colour, and diffusely porous in cross section. The dry roots are
light brown in colour and in transversely cut sections the entire
bark has a brownish tint with a dark brown outline. The wood has
a pale yellow colour.

Histology of the root

A transverse section of the root is nearly circular in outline.
The cork zone is very thin and composed of six to eight or
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of rectangular tangentially elongated thinwalled cells.
The cell outlines are regular. A few of the peripheral rows have
brownish walls. Each cell measures 27 t to 43 4 x20 L to 27./1. A
phellogen composed of a single row of narrow rectangular or slightly
tangentially elongated cells is present inner to the cork. Inner to
the phellogen is a very thin zone of seondary cortex.
slightly larger and longer than the cortical cells.

more rows

comparatively wide and composed of thinwalled

parenchyma cells mostly tangentially elongated and rich in stgrch
grains (about 5 W in diameter) Some of the cortical cells are filled
with the characteristic black powdery mass. Groups of sclerenchyma
cells are found scattered through the cortex. The sclerenchyma
cells located towards the periphery of the cortex are larger and
highly thickened, and occur either solitary or in few celled
groups. Towards the interior they occur in small groups of .four to
six cells and the cells are slightly smaller than those at the periph ery.
Inner to the cortex is the phloem which is a very narrow zone W}th
the cells small thinwalled and polygonal: Sieve tubes and companion
cells are not very distinct. Most of the phloem parenchyma cells
contain the black powdery substance. (crystal sand) A cambium of
two rows of thinwalled narrow, rectangular cells is present. The wood
is composed of a large number of vessels with wide lumen occurfing
in groups of two or three inradial rows, an abundance of thickwallefi
wood fibres, xylem parenchyma celis some of which contain small
starch granules, and the medullary rays which are uni and biseriate.
Most of the rays extend up to the region in the cortex wherein ‘the
selerenchyma groups occur. The ray cells in the wood are fz_mrly
thick walled, radially elongate measuring 42 M to 64 [ in w1djoh.
and fully loaded with starch grains. Those in the phloem region
are thinwalled and shorter than those of the wood. The cells at
the distal ends of the rays are slightly tangentially elongated.

Cortex-

Its cells are

-, S
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Ficus tsiela Roxb.*
(Urticaceae)
Malayzlam ... = Kal-itti
Distribution and habitat. e

Distributed mainly in Gujarat and the Deccan peninsula and

from Kurnool southwards. 1t is found in the deciduous and ever-

green Ghat forests from 1000 to 3500 feet elevation as well as in the
low lands. = It is occasionally planted as an avenue tree along with
Iicus bengalensis and F'icus religiosa in the drier parts of the Madras
state. The plant though reported occurring in the High ranges,

Ariankavu ete. is not very common in Kerala. Flowering time—
March to April

Habit and general features

Ficus tsiela Roxb. is an entirely glabrous, large sized spread-

ing shady tree growing to a height of about 80 feet, and resembling

in general habit the peepul tree. It is often epiphytic when young
and has few or no aerial roots. Its trunk and branches are covered
with smocth greenish-grey bark. The leaves are long petioled and
occur in tufts at the ends of the branchlets. They resemble those of
Flicus religiosa to some extent but are however narrower and without
a long acuminate tip. The fruit receptacles are sessile, paired, globose,
smooth or a little turbinate, purple or purplish-brown when ripe and
occur crowded towards the ends of the branches arising from the
axils of leaves or scars of fallen leaves.

External morphology

Leaves: alternate, stipulate, long-petioled, two to four and ahalf
inches (rarely up to six inches) by one to two inches, broadly ovate
to ovate-oblong or ovate-lanceolate, firm and coriaceous in texture,
margin entire, thick and cartilagenous with a thickened marginal
nerve, both surfaces smooth and shiny, base narrowed or rounded,
three ribbed and tip acute, or obtusely cuspidate. Secondary nerves

*Used occasionally as a source plant of Plaksa. Refer third wumber of ;‘,;e
Pharmacognosy of Ayurvedic drugs for Ayurvedic notes.
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indistinct, 6-10 or more pairs, of which the lowest pair is basal; the
intermediate nerves few and very slender, tertiary nerves obscure-
with numerous simple parallel nerves the nerves becoming distinct
when the leaves dry up. Petioles 1.5 to 3 inches long, a little com-
pressed. Stipules one third to one inch, ovate—acuminate. They do
not leave a distinct cicatrice or mark after fall.

The fruit receptacles are paired and are found crowded towards
the ends of the branches in the axils of leaves or at the region of the
leaf scars, each with three minute broadly ovate scarious basal
bracts, They are sessile, globose, one half to two thirds of an inch
in diameter, smooth or a little turbinate, and purple or purplish-
brown to dull black when ripe. The opening or umbilicus is shut up
with scales. Male, female and gall flowers occur in the same re-
ceptacle.

Staminate flowers few, sessile, with three ovate-acuminate peri-
anth segments; monandrous; filaments thick, shorter than the
broadly ovate anther. Pistillate flowers mostly sessile, they have
short perianth and a broadly ovate reniform ovary with long style
and cylindric stigma. @all flowers sessile or pedicelled with three
short perianth segments and a narrow sterile ovary in the centre.

Officinal part : Stem bark, root bark*
Description of stem barl;.

Bark from the older stem of Ficus tsiela is grey white in colour
but at places where the outer skin has been removed appears light
green. The surface skin is very thin and flakes off as small pieces
by longitudinal splitting. These flakes are very thin and membra-
neous, greyish white in colour and can be easily powdered into
minute grains, This outer tissue can be removed by scraping. The

- surface of the bark is studded with many minute, brownish, round or

oval shaped lenticels, They are not very prominent but appear as
blackish dots scattered irregularly over the surface of the bark.

The portions where the outer skin is removed are smooth and green
in colour,

*Stem bark is mostly used.
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Histology of stem bark of Ficus T'siela, Roxbh.

Fig. 1. Diagrammatic sketch of the T. S. of the stem bark.

4. The outermost portion of the inner bark.
5. Old bast region with the latex tube,

6. Young bast region,

2. Cork and inner stone cell layer showing the chloroplasts.

3. Middle bark — A portion of the innermost region,
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The entire bark is very thick and may attain a thickness of
2 to 2% inches with its outer surface grey and the inner surface
smooth and yellowish white. Plenty of white latex exudes from the
cut ends or injured parts of the fresh bark. The fresh cut end shows
an outer thin greenish brown layer and a middle thick flesh

coloured portion with granular spots and an inner rosy-white fibrous
region.

On drying the cut end of the bark darkens and has a brown
colour, with the exuded and dried up latex forming minute brown
granules on the cut end. The whole bark is leathery in texture.

This bark closely resembles the bark of Ficus talboti but here
the bark has a thin greyish white outer layer the removal of which
exposes the greenish tissue.

Histology of stem bark.

In transverse sections of stem barks the cork forming the
outermost tissue is seen to.be formed of very few two to three or five
rows of rectangular cells. The cell walls are considerably thick
and there is only a narrow lumen in the centre of the cell. The
phellogen consists of a single row of thin walled, colourless cubical to
rectangular cells and just within the phellogen is a phelloderm of
three to four or more rows of thin walled rectangular cells of the
same size as the phellogen cells. Some of these cells contain small
rhomboidal crystals of calcium oxalate and a few cells of the inner-
most row of this layer contain small chloroplasts. Next within is
a nearly continuous zone of compactly arranged small sized sclereids,
the cells appearing rectangular or slightly tangentially elongated in
transverse section. Many of them contain chloroplasts.

Inner to this zone of sclereids are several scattered closely
spaced groups of large sized stoue cells. These however do not form
a continuous zone. The stone cells vary in size and shape and are
devoid of chloroplasts. The parenchymatous cells in between the
sclereid groups as well as those situated inside are rectangular and
tangentially elongated and thin walled. Some of these cells contain
a reddish brown colouring matter and others contain starch grains,

The cut ends of a number of laticiferous elements can be made out in
this region,
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The inner bark forms almost half the thickness of the entire
bark. At the periphery of the inner bark a few small sized stone
cells and a few thick walled sclerenchyma cells -occur amidst the
parenchyma cells. The stone cells are rounded and smaller than
those of the middle bark, but are not very thick walled. A very
limited number of parenchyma cells contain small rounded starch

oidal crystals of calcium oxalate. Collapsed elements

grains or rhomb ; !
eripheral

of phloem are found in between the other cellsin the older p ] \
portion. Cells with the reddish contents are also present in _thls
region. Towards the inside of the bast also narrow strips of collap-
sed or obliterated tissue occur alternating with the regular phlqem
tissue. Solitary sclerenchyma cells occur scattered in this region but
stone cells are absent. Cut ends of latex cells are present. The
most recently formed phloem is devoid of any thick walled element.
It is composed of sieve tubes and companion cells and small and large
thin walled, polygonal, parenchyma cells. Some of the smaller
parenchyma cells contain the reddish contents.

Medullary rays. Many, long, wavy and 2 to 5 or 6.seriate-
They extend up to the middle bark. The ray cells are thinwalled
and radially elongate towards the inside but become larger as the
ray passes from the phloem tissue upwards to the middle bark.. Some
of the ray cells in the phloem portion contain small rhomboidal as
well as rosette crystals of calcium oxalate, while the ray cells at the
upper region contain small spherical starch grains,
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Ficus talboti King.*
(Urticaceae)
Malayalam - Itti: Kal-itti.
Tamil - Itti: Kalitti:
Sanskrit - Plaksa.

Distribution and habitat.

This tree has been reported as occurring in the evergreen
forests of the Western Ghats, in Belgaum, the southern Ghat forests
of N. Canara and in the Kerala State as well as in the neigh-
bourhoods of Puliyara and Ariancavu in the Madras State, but
it is nowhere very common.

Habit and general features.

Flicus talboti King., is a very large, quite glabrous evergreen
tree usually epiphysic when young and almost devoid of aerial
roots growing up to a hundred feet the trunk and branches with
smooth greenish rather thick, bark, bearing entire, slightly wavy

" elliptic to elliptic-oblong thinly coriaceous shiny leaves two to

four inches long and half to two inches broad and axillary pairs
of sessile obovoid smooth fruit receptacles that turn yellowish
green when ripe. The fruit receptacles are formed in September
to October and occasionally also in February to March.

Wood - whitish with numerous concentric layers of Jight
tissue alternating with broader and darker belts.

External morphology.
‘ Leaves: alternate, peticled, stipulate, - stipules ovate, about
0'25 inches long, blade two to five inches long and half to two
and a half inches broad, quite glabrous above and faintly reti-
culate below, narrowly elliptic-ovate or oblong, entire, thinly
coriaceous, narrowed at base, shortly acutely caudate to caudate
acuminate at apex with the caudicle up to 06 inch long and
often curved or partially twisted, three to five ribbed with six
to nine pairs of fairly prominent lateral nerves: petiole - half to
one and a quarter inch long.

*Ficus talboti King., i8' another plant used as the source of plaksa.

See No. 3 of the Pharmacognosy of Ayurvedie Drugs-Series, for details of
Ayurvedic information.
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The fruit receptacles are sessile and occur in axillary pairs each
having three ovate acute basal bracts. They are obovoid slightly
depressed at apex, about one third of an inch in diameter smooth or
dotted with scattered minute warts and greenish yellow when ripe.

Male, female and gall flowers occur in thc same receptacle. The-

staminate lowers are sessile few in number and found near the

mouth of the receptacle. Each flower has three broadly ovate peri-.

anth segments and one stamen. The pistillate flowers have three
lanceolate perianth segments and an ovary with a short lateral style.

Officinal parts: Bark from older stems and braunches.
Description. -

Stem bark fairly smooth. Those from older stems and branches
are grey, ashy white or very light yellowish brown and sparsely
covered with thin closely adherent whitish or greyish lichen
patches. The surface skin or rind is very thin and flakes off in small
pieces as in F. glomerata. The flakes thus removed are thin trans-
lucent, somewhat friable, ashy white to light grey or with a slight
vellowish tint, and are composed of a large number of layers. They
are also easily rubbed off on scraping. This characteristic of the
bark that makes them remain smooth is a special feature noted only
in few other cases such as F. glomerata. Minute lenticels are also
noted on barks from old trunks. These are not prowminent, but appear
ag very small blackish or brownish slightly warty dots irregularly
soattered over the surface. In the case of barks from younger trees
or branches the colour is more greenish due to the presence of a well
developed greenish tissue immediately within the some what translu-
cent surface skin. The latter has a light brown colour and easily
separates in small pieces or flakes on scraping. The longitudinal
folding and subsequent splitting of this outer skin is noted here also
but the surface does not show the presence of the minutely warty
lenticels.

The entire bark is comparatively very thin, being about one
eighth of an inch thick in stems two inches or more in diameter. The
outer bark though forming a very thin tissue about the thickness of
a tissue paper, is found to be composed of several thin layers. The
rest of the bark constituting the living tissue is composed of cortex
and bast. The bark may attain a thickness of one inch or more in
the older trunks. The cut surface of {resh bark has a nearly uni-
form light rosy or fleshy ¢int that disappears on drying with a
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distinct greenish ,tinge near the extreme periphery. On examination

) with lens the outer half of the living bark ‘appears granular without

Plate XXX . : S | any lamellation, the inner part is more compact and lamellated with
the innermost region distinetly fibrous and sticky. The bark as a

whole has a fairly tough or leathery texture and a short fracture

which is granular cutside, but fibrous inside. On examining the inner
fibrous part it is found that the fibres run obliquely and the different

layers cross each other, the whole thus forming a very compact and

firm strong leathery tissue. . Taste slightly astringent (compared
to other barks). ' 4

Histology of stem bark.

The outermost tissue namely .cork or phellem, even in well-
developed barks of Ficus talboti is very thin consisting of only a
limited number - 5 to 8 or 10 rows of very narrow, thin walled and
nearly cubical or rectangular cells. Some of the cells of the peri-
pheral rows contain a reddish colouring matter.  Below the cork the
phellogen is not always distinet. TInner to the phellogen is a narrow
strip or layer of thin walled cells of nearly the same size as the
phellogen cells containing chloroplasts. A few other cells in the
region contain cubical or rhomboidal crystals of calcium oxalate.
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The middle bark forms about half the thickness of the whole
bark. A large number of groups of stone cells are scattered in this
region. Just inner to the chloroplast layer there is present a narrow
zone of sclereids, the cells of which are about the same size as those
containing chloroplasts. Some of these also contain a few chloro-
plasts. The stone cell groups towards the interior are large and com-
posed of large sized cells of different shapes, The parenchyma cells
are thin walled and appear polygonal rectangular or slightly tan-
gentially elongated in section and some of them contain starch

Histology of stem bark of Ficus talboti, King.

g : ; h of the T. S. of the stem bark. grains. A few other cells contain a reddish brown contents and
By i i 1o i hl lasts others near stone cells contain crystals. The inner bark forms almost
2, Coneantis part-Of the m-lddle bark with the c“ orop B A half the thickness of the bark. It consists of small polygonal thin-
i Midala kel segion shov T PER a‘st0ﬂe CZ lgtmuf;xbes walled phloem parenchyma cells sieve tubes fibres and latex tubes.
ke Ipneplick shawiie the OI.d phloom tissue and fatex * . A few of the parenchyma cells contain starch grains. In this region
5. Young bz:lst and the cambium. can be made out small scattered groups of ‘sclerenchyma, each group

6. Stone cells.

composed of two to five almost rounded and very thickwalled cells,
cut ends of several large latex tubes as well as a few cells with
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coloured contents. At the outer portion of the bast narrow strips of
compressed and partially obliterated phloem can be made out. The
groups of sclerenchyma cells are very few towards the inside where
the cells are polygonal thinwalled and sieve tubes are distinct. A
cambium of two or more rows of narrow rectangular thinwalled

cells is present.

Medullary rays. Many in number. They extend up to the
middle of the middle bark where they slightly widen or expand.
Most of the rays are two to three seriate but occasionally five
seriate rays may also be present. The ray cells are thinwalled
and mostly packed with strach grains. They are radially elongated
in the region of the phloem but gradually increase in size towards
the periphery. They are seen to be shorter and slightly tan-

gentially elongated in the middle bark.

Distinguishing features.

Morphological.

The smooth ashy white to light yellowish brown or grey
surface studded with scattered brownish or blackish minute specks
(slightly warty lenticels). the quite thin easily scraped and some
what translucent, light brown gray thin and papery outer skin
found exfoliating in very small flakes due to development of
Iongitudinal folds fissures or cracks, the presence of a distinct
dark green tissue just within the comparatively thin outer skin,
the leathery nature of the entire bark, the colour of the cut
surface, light flesh coloured when fresh but turning light brown
and the nature of the fracture —short and granular

on drying,
leathery inside as well as the slightly astringent

outside and
taste,
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