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| KAPIKACCHU
Source Plant :

Mucuna prurita Hook.

Family :
Leguminosae — Papilionatae

Sanskrit Text
Descripiive synomnyms
F{Fegumyar tagar qaefid: |
qEY (1) Fosq (Fegel) wogT Al gifEe |
(el ez
Kapikacchiratmagupta Svayamgupta Maharsibhih |
Panguli (Languli) Kandara (Kandula) Canda Markati Durabhigraha ||
(Dhanvantari Nighantu)
FRAAFqG T:E9 F=PA AT |
| qrgioa e agd geut |
By aufzar degm JargaagRe! |
FraiEr Quagl @i afgafcams
| REfFEDg:)
Kapiromaphalz Gupta Dusparsa Kacchura Jaya |
‘ Pravrsenya Sukasimbi Badari Gururarsabhi |
| Simbi Varghika Tiksna Romalurvanasurika |
Kigaromz Romavalli Syat Sadvimsatinamaka ||
(Rajanighantu)
SATHIH] TEAET FOAESFEUTA |
sefy sl go © FogE & |
(ARSI |
Atmagupta Svayamgupta Kapikacchurduralabha
Arsabhi Resabhi Visya Saiva kandukari Smrta ||
(Abhidhanamaifijari)
FiaFeg U@yl 791 T o A% |
el () FOFY A0 TRU FFEA ||
sizdl HEEN 7 87 Qs wgffn
=N

CIEEEIR D)
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Kapikacchuratmagupta Visya Proktz ca Markati
Ajaha (Ajada) Kandura Vyanga Dusparsa Pravrsayani ||
Langult Sukasimbi ca Saiva Proktz Maharsibhih [
(Bhavaprakasa)
Meanings of Terms.

Romalu — densely hairy ; Sikas'imbs — covered with awns or
awn-like hairs ; Kapiromaphala and Kisaroma — having hairs similar
t.O those of monkeys; Sukavati — (fruits) covered with awn or awn -
ll_ke hairs ; Romavalll - hairy vine; Kandukari, Kandura, Kandala
(Kandara) — causing itching; Kapikacchw — causing severe itching
(even to monkeys). Markati exhibiting all sorts of antics like a
female monkey; Candd - hurtful ; Duspars'a — that which cannot
be handled or touched; Durdlabhd Durahbigraha — difficult to
obtain (because of the difficulty in collecting); Brmhani, Jada
and  Sadyasodha - causing thickening or swelling of the skin on
account of the severe itching; Jaha - left alone or undisturbed by
others on account of its itching. Gupta - self protected; A¢magupta
and Swayamgupta — capable of self protection (on account of its
hairs) ; Jayd — able to win or succeed or defeat others because of
these hairs ; — Pravisenya or Pravrsayani - growing abundantly in
the varsa rtw or rainy season ; Awyanga (Avyanda) — perennial; Guru
- difficult to digest ; Vrsya — Aphrodisian. The terms Maharsibhih,
Arsabhi and Rsyaprokta— indicate that the rsis or ascetics are reluct-
ant even to utter its name on account of its powerful aphrodisian

properties.

The descriptive synonyms indicate certain important and
characteristic features of the fruits and seeds. Most of the terms
such as Kapikacchu, Kanduwra, or Kandala, Dusparsa, Sukasimbi,
Romalu Kisaroma, Romavalli, Kandukari, Brmhani, and Kapiromaphala,
point out the hairy nature, especiaily of the fruits, that the hairs
resemble (in colour) those of monkeys and that they cause such
severe itching resulting in thickening of skin. The irritation caused
by thej hair§ is sosevere that even the animals of the forests flee away
frong its neighbourhood and human beings contacting the hairs
subject themselves to all sorts of antiocs, i

.There is not any serious controversy over the identity of the
botanical source. All the features attributed definitely point out to

3

only one source plant viz. Mucuna prurita Hook. Though the fruits of
other species of Mucuna also are hairy they are not at all so trouble-
some and fearful. There are a few varieties differing mainly in the
size of the seed and colour of the seed-coat- The seeds are Vrsya or

powertfully aphrodisian.
Ayurvedic Properties and uses,

wfiF=g @ @gkawl AT |
gea7 fmraest = gEanfEaRE |
(srg=aRiaeng:)
Kapikaccht rase svadustikta sitan’ilapaha |

Visya pittasrahantri ca dustavranavinasin/i ||
(Dhanvantari Nighantu)

RiqF=P IFIHN TA1 ATTLATIET |
Mafga@e=n 9 @ | CEIGEECD

Kapikacchu svadurasa visya vataksayapaha |
Sttapittasrahantri ca vikrtavrananasinT ||
(Raja Nighantu)
FlF=gaa o0 A9y e T |
fomar araedt aem FwEariE |

gEdlst aramAd Wd AR 9 |
GIEEEIR)

Kapikacchurbhrgam vrsya madhura bymhant guruh |
Tikta vatahari balya kaphapittasranayini ||
Tadbijam vatagaman’am smrtam vajikaram param

(Bhavaprakaga)

According to Dhanvantari Nighantu, Kapikacchu is sweet
bitter, overcomes Vita; is aphrodisiac and ends Pittarakta and

malignant ulcers. Other authors mention that it cures consumption;
is heavy and promotes strength.

The most important use of Kapikacchw is in improving semen
and sexual vigour.




MUCUNA PRURITA Hook.

Syn. Mucuna pruriens DC., Mucuna utilisWall.Carpopogon pruriens Roxb.

Family : Leguminosae — Papilionatae.

Sanskrit — Kapikacchu, Atmagupta, Murkuti, or
Markati Vanari.
Malayzlam Naikorna, Nayakkurupa, Corivalli

Tamil - Punakali, Poonaykali, Poonaikkalie,
Punakanjori

Hindi -~ Kawacha, Kiwach, Concha, Kavachh.

Inglish — Cowhage, Cowhitch, Cowitch.

Distribution and habitat.

Found wild throughout India from the Himalayas to Cape
Comorin in the plains districts and up to 3000 feet elevation in the
hills. It is common in Bengal, Assam, Khasi hills and Deccan a8
well as the east and west coast regions. Occasionally cultivated.

Habit and general features

Mucuna prurita Hook. is a semi woody .annual or more often a
perennial twiner producing from its perennating root system, annual
shoots with slender terete braxlches-that’ \_vl}en yoEmg are usually
clothed with short adpressed deflexed whitish hairs but become
brescent Or only slightly hairy when mature. — bearing a]tergate
gl'a ; 1v srifoliate fairly large leaves that are densely grey silky
piged "t on the lower side, and axillary elongate one to two feet long
pubes(ieﬁs or drooping racemes of large dark or lurid purple flowers
endu (,)chl‘ee inches long followed by slightly longitudinally ridged
g tt’bOtWO to three inches long pods, falcately curved at both ends
Pludncovered with dense mass of ferruginous yellowish brown stiff
dlrllarp jrritant hairs. Flowering time: October - November or earlier.

S];‘rui‘os _ March - April.

External morphology.

Leaves: fairly large, pinnately trifoliate, alternate, stipulate.
S s, Stipels — minute, subu-
Rachises — three to five inches long. Leaflets — three to four

Stapule
late.
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inches long, by two to three inches wide, on short, thick, spai'ihgiy ;

deflexed hairy stalks, ovate-rhomboid acute or subacute, mucronate,
membraneous, glabrous or glabrescent above and densely covered
with fine lustrous or silvery grey adpressed hairs beneath. The
terminal leaflets are smaller and rhomboid oval, while the lateral
ones are very unequal sided with their lower halves much broader.

Flowers : short stalked, large, dark or lurid purple, turning
dark when dry, with bracts and bracteoles. Pedicels — short,
usually shorter than the calyx, 1/8th to 1/4th inch and densely
clothed with sharp hairs, The flowers are usually fascicled in groups
of two or three at short or close intervals on short peduncled slender
drooping pubescent racemes, half to one foot or more long.
Ilach peduncle has its axis finely grey silky and bears six to thirty
or more flowers. Calyz — gamosepalous, about three quarters of an
inch long, covered outside with whitish silky hairs intermixed with
a few irritant bristles; its tube is widely campanulate, two lipped,
and five-lobed and the segments broad lanceolate with the lowest about
as long as the tube or longer, the laterals shorter, and the upper two
counate to form a broad triangular upper lip about as long as the
calyx-tube. Corolla - papilionaceous, much exserted, purplish, one
and a quarter to one and a half inches long; standard - cordate,
incumbent on the wings and ounly about half the length of the wings
and keel; winys 1/4” broad, oblong, ovate or linear—oblong, folded or
incurved, semi-sagittate orauricled at the base, connivent or slightly
cohering together by their spurs, unexpanding, and shorter than the
keels; lkeelpetals - unexpanding, rostrate incurved, straight below
slightly falcate above, each terminating in a smooth, sharp bealk.
Stamens - di-adelphous, alternately longer; anthers - dimorphous,
alternately oblong and ovate and round and sagitate, the longer ones
basifixed, the shorter bearded. Pistil - monocarpellary; ovary - sessile,
villous, many ovuled, with a filiform incurved style hairy below and
ending in a capitate stigma,

Fruit: a turgid explosively dehiscing pod, two to three or
four inches long, and about half an inch broad, slightly falcately
curved at both ends shaped like the letter ® blunt at either end and
slightly longitudinally ridged. It is densely covered with numerous
pointed rather weak and readily detached, short stiff or rigid per-
sistent hairs or bristles that at first are of a pale yellowish brown
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to light rusty brown colour but turn steel-grey later. The hairs if
handled or on coming in contact with the skin cause much icritation
and scratching, The fruit contains four to six or more seeds with
septa or partitions between the seeds. The fruit valves are not
keeled, but polished within. Seeds — ovoid or transversely oblong,
slightly laterally compressed with a polished dark brownish or black
or occasionally mottled testa, They measure a quarter to 0.4 inch
in length and 0.2 to 0.3 inch in breadth and have a prominent hilum
about half the length of the seed.

Officinal parts:
Description of the root.

The root system consists of many long, but softly wecody,
somewhat flexible roots, having a diameter of 7 mm. or more. The
outer surface is dark brown to black in colour and slightly rough
due to the presence of many oblong slightly protruding prominent
lenticels and a few rootlets. A freshly cut transverse section shows
a central soft woody region wherein could be made out even with the
naked eye many small pores which appear in irregular concentric
rings surrounded by the bark. The fresh cut surface after a few
minutes exposure turns dark pink in colour. Water in which fresh
cutb roots are immersed for a few hours takes a colour intermediate
between dark brown and black.

Roots, seeds and the hairs covering the pods.

Histology of the root.
A transverse section of the root shows a central porous woody

region which forms the major part of the root and an outer thin bark
portion. The outermost tissue of the root is the cork which is
narrow and light black in colonir. 1t consists of 4 o 6 rows of
tangentially elongated cells with thin dark brown walls and devoid
of contents. The cells measure 18 to 424 by 6 to 151, Extoliating
strips of crumpled cork tissue are present outer to this layer at
certain regions. On treating with ferric chloride solution the cork
layer turns intensely dark brown. Inner to the cork is a very narrow
o R i of fairly large, tangentially elongated
ﬁhinwa]led cells. Severa.,I of these cells contain rhomhoidal or rec-
fcangular crystals of calcium oxalate measuring 16 X 16 £ to 21 X 9 A,
i f?W other cells have brownish dontents. At wounded or injured
regions of the root almos? all the cortical cells contain, rectangular
crystals. The phloem which forms the bulk part of the bhark appears

7

in the transverse section in the form of long radial conical strips
separated by the broadened funnel shaped ends of the medullary
rays. The older phloem elements situated at the periphery appear
as tangential strips of crushed tissue mingled or surrounded by small
groups of fibrous cells. Each group consists of 2 to 9 or more narrow
very thickwalled fairly long cells appearing rounded or oblique in
transverse section and 9 to 18 &£ in diameter. Occasional solitary
fibre cells are also present. Some of the phloem parenchyma cells of
this region also have the brownish-black contents. The newly formed
phloem towards the inner part of the bark is composed of the
regular phloem elements, namely the phloem parenchyma whose
cells are polygonal, thinwalled and of varying sizes as'seen in T. S,
and distinctly made out sieve tubes and companion cells intermingled
with fibre cells which occur singly as well as in few celled groups.
Some of the phloem parenchyma cells contain small rhomboidal
crystals of calcium oxalate. A distinct cambium consisting of one or
two rows of thinwalled, narrow rectangular or glichtly tangentially
elongated cells is present immediately within the phloem. The
medullary rays are many. They are long, mostly ani- or biseriate
almost straight and radiating from the centre extend to very near the
periphery. The ray cells are all thinwalled and slightly larger than
the neighbouring cells. Those towards the inside near the centre are
radially elongated. They gradually widen towards the periphery.
Those in the outermost part of the phloem region appear tangentially
elongated. Some of the ray cellsin the inner part contain a few
small starch grains. These measure 3 to 9 f in diameter. The wood
which forms the central part occupies about 2/3rd the diameter of
the root. It is comprised of several large as well as small vessels
surrounded by xylem parenchyma and mnearly concentric rings of
fibre groups. -A characteristic feature is the presence of interxylary~
phlpem which alternates with the fibre groups. -These phloem groups
are quite conspicuous. They occupy nearly the entire area between
the fibre groups and are composed of prominent sieve tubes and
companion cells and thinwalled parenchyma some of which contain
small rhomboid crystals of calcium oxalate. The wvessels most of
which are very wide, measuring 112 to 355 W in diameter occur cither
singly or in association with one or two smaller vessels which
measure from 21 to 48 i in diameter. In addition very narrow vessels
which measure 15 to 2144 in diameter not in association with the
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larger groups are also present. The xylem parenchyma cells which
are found only in association with the vessels have slightly thickened
walls and contain a few small starch grains. The fibre cells are very
thickwalled and elongated and occur mostly in large groups of 9 to
40 or more arranged in the form of incomplete concentric rings the
strips being separated radially by the medullary rays. The
meduilary rays of the wood are mostly uniseriate, long, somewhat
wavy and arranged very close together. The ray cells here are
radially elongated and thinwalled. They vary from 20 to40 # in
length and 9 to 15 & in width.  Most of them contain small rounded
starch grains while a few cells contain crystals of calcium oxalate.

Description of fruits and seeds.

The pods are slightly curved at the base as well as at the tip,
3-4"" long and contain from 4 to 6 seeds. The valves are covered
with rigid brown coloured hairs about 1/1¢ of an inch long which give
rise to severe irritation of the skin on contact.

Description and microscopic structure of the hairs

The detached hairs as met with in the bazar occur as loose
yellowish brown felted masses intermingled with black 'coloured
fragments of the pericarp. They measure 06 to 2'3 mm. in len_gth
and from 50 to 65 £ in width. They are nearly uniformly cylil'ldrxcal
with a slight constriction above the base and with a conical or
acute sharply pointed and barbed tip. The walis are yellowish
or yellowish brown, thick and lignified and beset with numerous
minute mostly retrorsed prominences. Those towards the top are
quite sharp and act like barbs.

Plate II
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Histology of root of Mucuna prurita Hook,
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PUNARNAVA
Source plants

1. Boerhaavia diffusa Linn.; and B. repanda Willd.
belonging to Nyctaginaceae.

9. Trianthema portulacastrum Linn.; and T. decandra Linn.

belonging to Aizoaceae.
Sanskrit text
Descriptive synonyms

qaear fmea sfEs: afmariser )
gsfis: gEamMEET: $EF: |
JAREIST: T AT HOETAAE: |
HageT ATsgReETEEEad ||
(srg=aRfqavg:)

Pun/arnavy vigakhagca kathillah sagivatika |
Viseikah ksudravarsabhurdirgha patrah kathillakah ||
Pun’arnavosparal krirah sadyo mandalapatrakah |
Svethamtlo varsaketurmaha varsabhurucyate ||

(Dhanvantari nighantu)

el Fares stz |
gedl 9 fraaniaEEe: ®REes:
AT (IR F AR |
EHEIS aThgeiRar WhaEE 1l
SaE At MRs WIEIFE |
ey fame = sigivar = /iR i
qutaa; o A aslifaga: |
gaqar AT @ @ faaf dsan
Aol gaval dvel AT AEgERar |
FooTEAl AleanaAieEafaiEaar 1
(Trstfeemg:)
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Pun’rnava visakhagca kathillah sasivatika |

Prthvi ca sitavarsabhurdirghapatrah kathillakah
Punarnavanya raktakhya krara mandalapatrika |
Rakta kanda varsaketurlohita raktapatrika ||
Vaigakhi raktavarsabh@; sophaghn’i raktapuspika
Vikasvara visaghn’i ca pravrsenya ca sarini ||
Varsabhavah sonapatro bhaumah sammilita drumah |
Pun’arnavo navo navyah syacca vimsati samfijaya
Nilz pun’arnava nila ¢yama nilapun/arnava |
Krsnakhyz nilavarsabhurniladi svabhidbanvita |

(Rzjanighantu)
gaar Zaael A fEafE |
JASEIR] WhT <hgear @i
e gEATHEThg: HOGH! | (ATFIFI: )

Pun’arnava svetamtla sothagn’t dirghapatrika |
Pun/arnavapara rakta raktapuspa s’ila tika ||
S'othaghn’i ksudravarsabhurvarsa ketuh kathillakah |

(Bhavaprakas’a)
g2aT HAgS: 9T WL |
sfee: wEe®: aArgAREs ggamg: ||
g2\ AIsea: FauS: Gl AISIITF] |
AP FEH FAEe R ()
AR ACE I CR E T\ BTG (afamazd)

Vrgeivo dirghadalah pun’/arnavo raktavintasca
Jatilan kathillakah syatsunadika ksudravarsabhth
Vrigeivosn’yah svetamilah sadyo mandslapatrakah |
S'vetapatrascamlasako vaisakhasca virecan’i ||
Kathillo mahavarsabhirvarsaketurnigadyate

(Abhidhzan’amafijari)

The term Punainava (Punah — again and navae — fresh) means

that which becomes fresh again, that is, sprouts up orrevives again
every year. The plant exhibits renewal of growth after apparent

i1

destruction indicating that it is a herbaceous perennial. The
synonyms Kalhillah Kathillakal and S'as'tvdiika also refer to the
same feature namely that it is eternal or a perennial. Vis'akha 18 a
name given to the red variety,

Vrs'cikah means that which spreads upon the ground (likeness
to a scorpion?); Ksudravarsihhat means that it takes birth after a
shower of rain. The terms Vais'akhi and Pravrseni and Varsabhavah
mean that which grows in the rainy season; and Bhawmah meaning
growing close to the ground, and Ammilitadrumah meaning growing in
clusters or with many branches may refer to the habit of the plants.
A few varieties are mentioned namely:—

One variety referred to as Raktadky: Krura, Raktakanda
and Raktapatrika has a general reddish tint with reddish stem and
leaves, Itsleaves are roundish (mandala patrika) and the roots are
whitish (svetamitla). The terms Raktavarsabhw, Vikasvara, Sarint and
S’onapatra also denote the red colour of the aerial part or of the shoot.
It is Varsaki and Mahdvarsabhu — growing soon after the beginning
of or during the monsoon rains. Varsaketw — ¢ the banner of rain’
signifying that the sprouting up of the plants synchronises with
the starting of the rainy season, obviously indicates the same feature.
S'othaghni, S'ophaghni (sotha, or sopha, soja — general swelling and
ghni — to kill or destroy) meaning that which destroys swellings and
Vis'aghni meaning that which destroys poison indicate the attributes

or qualities of the plant.

Two other varieties namely Krsnaikhya, a bluish and S’yama a
greenish, are mentioned in the texts. The first variety has sve’amula
whitish roots and dirghapatrika long leaves. 1t is sothagni ie.
removes or cures general swelling or dropsy. The other variety is
rakta — veddish and has rakéapuspa reddish flowers. It grows during
the rainy season and in clusters. Other varieties have svetamula
whitish roots, and svetipatra whitish leaves. They are sour in taste

(amlasako).

It may be seen from the above that the descriptive synonyms
do not give any pointed indication to the identity of the plant except
certain general features. Three main varieties are mentioned
based on general colourof the plant and its flowers, namely greenish
white, red and blue.
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Properties and uses.

qeRar wagen {Ed| wET SR |
RIS EE TRIE T Az, ||
war gasar foEar arfiolt e |
FavgE el agfiaaagar ||
(grgeafifaeng:)

Pun’arnavz bhavedusna tikta ruksa kaphapahz,

Sagophapandu hgdroga.kisorahkgata stulan’/ut |

Raktz pun’arnava tikta sarini sophanasin/i |

Raktapradara dosaghn/i pandu pittapramardan’i
(Dhanvantari nighantu)

Qa1 Iwar aroony fFEar FwkEmear |

et AN ERI RGO

@ar gaqar fwar arioft s |

FATRLETTEAT A19g fAAfgt 1|

fror gasan e sze = @Edl |
ERNTAUSIATZAFTTFRITET || GEIGEEED)

S'veta punarnava sosna tikta kaphavisapahz
Kasahrdrogasulasra panda sophan/ilartin’ut ||
Raka pun’arnava tikta sarini sophanaging |
Rakta pradaradosaghn’i pandupittapramardin/; |
Nila punarnava tikta katusna ca raszyan’i |
Hrdrogapandus/vayathu gvasavata kaphapahz |
(Raja nighantu)
HZ: FAAGIE A0geAT A q |
AR FBTESEAEY FA=ATZTHT ||
qAaEeT F wEuw Bar eg: |
arqel Aifgol seAfqerafEmfEE |
GIEEETRID,
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Katuh kasayan’urasa pandughn’/idipani para |
Sophan’ilagaras/lesmahari bradhn/odara pranut ||
Punarnavaruna tikta katupaka hima laghul |
Vatala grahint slesmapittarakta vin'asin/i ||
- (Bhavaprakagsa)
gutaRRaEsl fEal FAREaHEnd ||
(@=a:)
Vargibht kaphavitaghn/i hitd gophodararsasam ||
(Susrutah)
L ?ﬁagaéﬁr — White Variety
FZ: FAMFET NI Y |
ArhI AT EHE AVAIZEIA |
| (AEIFI:)
Katu kasayanurasa pandughni sara
Sophanila gara slesmahari vranyodarapranub ||
(Bhava prakava)

el Aageo fahl war FRIE |

FRIRNTEATT FIACEATIZID || (arg=afRfeemg:)
Punarnava bhavadusna tikta roksa kaphapaha
Sas’ophapandubrdroga kascrahksatasulanut ||

(Dhanvantari nighantu)

qadar g dafem JRE = @i
FRIABAGAIA FEAATATZUIET | sagafaETg:)
Punarnavai tu viryosna bhedini ca rasayani
Kaphanila madurnama bradhna so’/thedarapaha
(Rzjavallabha nighantu)

31 gAvar aron T AeEwIE |
FEEANIIFE 95 ARTA@IRE I @rsfaEos:)

S'veta punarnava sosna bikta visakaphapaha
Kasa hrdroga sulasra pandu sophanilarti hrt ||
(Raja nighagtu)
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II. Properties of Rakta Punarnava :—
gARETE ST 2w Bar @F |
grael Fifgolt BeafoawfEarr | (arggHE:)

Punarnavaruna tikta katupaka hima laghu
Vatala grahini slesma pittarakta vinagini ||
(Bhavaprakasa)
III. Properties of Nila punarnava :—
i@l gaqar faFar sz T @raA |
EZITI195 3947 ZATGA1T HRIET || @=ifaEme:)
Nila punarnavz tikta katusna ca rasayani
Hrdroga pandu s’vayathu s’vasa vata kaphapahz ||
(Raja nighantu)
Properties and uses according to Ayurveda

According to Dhanvantari nighantu the Sveta punarnwva is
ustaviryam (heat producing, or hot) bitter, ruksam (dry) and
kaphaharam (destroying kapha). It is wuseful in s'opha (oedema
or swelling) pandu (anaemia) hrdrogam (heart diseases), kdsam (cough
or bronchitis) wraksatham (thoracic haemorrhage) and s'ulam (colic
or abdominal pain). The white variety of punarnava according to
Bhavaprakaga is pungent with slight astringency and bitter in second-
ary taste. (31gw@q, anurasa). It is kapha-vita-haram (destroyer of kapha
and vata) and laxative. It increases digestive power and is useful
in garam {concocted food poison) slophan (swelling), wdaram (ascitis
or abdominal enlargement) vrna (ulcers); and inguinal hernia.

Rajavallabhanighantu says that punarnava is usnaviryam pur-
gative and rejuvenator. 1t subsides ZLapham, vdatam and damadosam,
is good in piles, scrotal swelling, anasarca and ascites. Rajanighantu
mentions the same attributes and adds that it is indicated also in
bronchitis, heart disease, abdominal pain, dropsy and certain nervous
diseases,

The leaves of punarnava are used in loss of digestive power,
gulman (ball-like movements in the intestines) as well as in enlarge-
ment of the spleen and abdominal pain. The white variety of punar-
nava is considered a specific for musika wvisam (ratbite poison) and

alarkavisam (rabbies). It is also a specific for various kinds of eye
diseases,
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The red variety of punarnava is bitter but pungent in reaction
with digestive fire. It is gitaviryam and laghu (easily digestible);
increases wviyu, reduces kapham, pittam and raktam, and is
constipating.

The nila (blue) punarnava has the same properties as the white
variety and the indications are also more or less similar.

According to Susruta, Punarnava is beneficial in piles.
Caraka has included this in the group of drugs which cure cough
and give longevity.
The principal officinal part is the root. The leaves are also used.



BOERHAAVIA DIFFUSA Linn.*

Syns. Doerhaavia procumbens Roxb.; B. repens Linn.

Family : Nyctaginaceae.
Sanskrit — Punarnava, Punarbhava, Sotagni,
Sitagni.
Malayalam — Tazhutama, Tamizhama.
Tamil — Tamizhamai, Tazhutamai, Talu-

dama, Mookaretti. Mukkurattai.
keerai, Mukukrattai, Mookrattikirai-
Hindi —  Tikri
Telugu —  Atka-mamidu Atikainamidi.

Distribution and Habitat.

The plant is found all over India from Punjab to Assam in the
north ascending to about 7,000 feet in the Himalayan valleys, and
southwards to the Coromandel and Kerala as far as Cape Comorin.
It is a very common, abundant and most troublesome weed of sandy
tracts, waste lands and roadsides of the plains districts as well as of

the hills to some height. It is especially abundant during the rainy
season.

Habit and general features

Boerhaavia diffusa Linn. is a variable diffusely branched low
spreading or creeping herbaceous perennial with an elongate fusiform
or tapering somewhat tuberous but not very stout sparsely branched
tap root one to three feet or more long growing vertically downwards
and striking deep into the soil from the base of which arise numerous
slender round, nodose, jointed often reddish or purplish tinted
minutely pubescent to nearly glabrous divaricate branches spread.
ing close over the ground but not rooting at the nodes, reaching 2-3
feet in length and covering a large area, bearing at each node, pairs
of opposite but unequal, cordate to suborbicular leaves smooth and
bright green above and covered with a silvery pellicle underneath

* This plant has been in use in Ayurveda from very ancient times. Ayurvedic
texts mention three varieties (i) a white variety Svethapunarrnava with whitish
flowers and (ii) a red variety raktapunarnava with red flowers, the former being less
common. A third variety with blue flowers is mentioned by other authorities, most
probably a different plant.

Plate III

Boerhaavia diffusa Linn:
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and small rose coloured or rarely white almost sessiie flowers in
clusters of 4 — 10 at the ends of single or panicled, slender, long
stalked, extra-axillary or terminal peduncles. The plant is in flower
nearly through out the year.

The size and appearance of the plant varies considerably
according to the soil, locality, situation, and climate.

Its leaves after boiling well are occasionally used as a pot

herb (leaf vegetable) by poor people.

External morphology

Taproot — perennial, elongate, narrowly fusiform or tapering
slightly tuberous but not very stout. It grows vertically downwards
and strikes so deep into the soil as to make it a very difficult job to
get its entire length dug up. It is cream or light brownish yellow
externally and has a soft skin, The surface of old roots is often
marked with knotty scars of fallen rootlets.

Siem : very short, practically absent. Lranches- many either
subscandent or more often creeping or trailing close to the ground,
but not generally rooting at the nodes. These branches are often
very long, cylindrical, light reddish brown above and pale greenish
below, nodose and jointed with the internodes considerably long.
These may radiate outwards to a distance of three to five feet or
more according to the locality and soil conditions.

Leaves ; simple, opposite, exstipulate and short-petioled - the
petioles are six to sixteen mm. long and grooved above. The two
leaves at a node are of unequal size with the position of the large
and small leaves alternating at adjacent nodes. DBlade - slightly
thick and succulent, ovate or oblong to variously cordate or even
nearly sub-orbicular; green and glossy above and with a silvery
white shine underneath dus to minute whitish scales; margin envire
pinkish, the elges often slightly curly or subundulate or occasionally
somswhat scalloped, acute or obtuse at apex and w»ith 3 - 4 pairs of
secondary nerves. The size of the leaf varies ‘according to nature
of the environmant, the large one measuring 2'5 cms. to 3 9 cms, or
mors and the smaller six mm to eighteen mm. in length.
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Flowers - small, regular, monochlamydeous, short-stalked or
very nearly sessiie, pale rose coloured or occasionally white, in
irregular glomerules or clusters of 4-10 in swmall bracteate umbels at
the ends of single very slender elongate extra-axillary peduncles
25 to 7'5 cms. long or on long branching rachises forming extended
terminal panicles at the ends of branches. Bracteoles — small, lanceo-
late, acute. The peduncles are extra-axillary solitary and arise from
the naked swoilen nodes between the leaves but nearer to the smaller
leaf Towards the tip of the branches due to the nearness of the
nodes the inflorescences may appear as numerous and paniculate.
Perianth — short, about three mm. long, persistent, urceolate,
gibbous and deepiy constricted about the middle. [ts lower tubular
part which is persistent is cylindric or ob-conical dark and covered
with glutinous glandular hairs. Tts upper or limb part which is
deciduous is light rose coloured or white, funnel-shaped or companu-
late, plaited, and five-lobed near the rim with five narrow vertical
bands outside. A small fleshy three-lobed or toothed nectariferous
cup (the basal connate part of the filaments) is present at base of and
surrounding the ovary. Stamens-2 or 3 slightly exserted arising
fr.om the base and connate around the ovary ; anthers - minute, round
di-dynamous and two-celled. Ouvary - small, stipitate, nearly comple-
tely enclosed by the basal half of the perianth. It is oblique, acute
and unilocular with one erect basal ovule; style - slender, equalling
the stamens and ending in an obtuse peltate stigma.

il The persistent basal half of the perianth gets hardened in
fruit and is mistaken easily for the real fruit which is inside. It is
about three mm. long, shortly clavate or turbinate (barrel
s!mped). often five sided or rounded, five ribbed, and covered out-
side with clammy pedicelled glands especially over the five broad
blunt sides (but not at the truncated top or c}own). It is articulated

to the peduncle enabling the fruit to be easily detatched and adhere

to the clothes or to the fur of passing animals.

Sl ; ;
Fruit: one-seeded and indehiscent with a thin pericarp.
Seed - endospermic brownish oblong strinted with a very rough

adf.]erent testa; embryo - hooked, with thin broad cotyledons of
which the outer which is the larger encloses the soft floury

albumin
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Part used in medicine. The somewhat tuberous main or taproot.

Description of root - The tap or main root is fairly long, some-
what tuberous, cylindrical to narrowly fusiform to conical or tapering,
slightlv succulent and turgid. It is normally without similar promi-
nent lateral roots but may be occasionally branched near its distal
end. It has a light yellow brown to brownish grey colour and the
surface skin is soft and smooth though appearing minutely transver-
sely striated or pitted. In the case of the older roots towards the
top or basal end can be made out the knotty scars of fallen rootlets
and a few but very prominent elliptical transversely elongate raised
lenticel openings. In the specimen or material brought for sale,
attached to the thickened basal part of the root the cut ends of a
large number of fairly stout branches are present. The fresh root
is turgid but on drying gets longitudinally wrinkled. The surface
skin is extremely thin corky cream yellow or light brown or rarely
darker in tint and easily scraped when fresh. Just within thisis a
thin yellowish brown layer which can also be scraped easily. Inside
these layers is a bright silvery or chalk white region which in tangen:
tial section appears to be made up of a very large number of minute
narrowly elliptical silvery white spots that give this region its
characteristic lustre. Next within and occupying the centre of the
root is a fairly wide woody core.

The officinal, that is, the living part of the bark has a slightly
aromatic, sweetish and starchy taste without bittern=ss but it is
somewhat acrid or irritating to throat probably on account of the
presence in abundance of bundles of calcium oxalate crystals or
needles. Fracture splintery inside. The driel material may be

slightly bitter.

In the fresh cut transverse section of the rodt the outer bark
or cork appears as a very thin brownish strip or layer less than
1 mm. in thickness. Just inner to it is a region about | mm. thick
having a silvery white lustre and in the centre the zone of wood.

‘The wood in transverse section app:ars conceantrically striated; the
striations being due to alternating zones of rings of wood and dis-

continuous circles of silvery translucent patches. There are no pro-
minent medullary rays or a well defined pith.
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Histology of the root.
General Features.

A transverse section of a very young root having a diameter of
less than half a mm. shows a central wood region with very thin
patches of phloem outside forming a broken or incomplete ring.
The central wood region may be irregularly circular or in the form
of a maltese cross and consists mostly of sclerenchyma and a few
vessels. Outer to the phloem is the cortex nearly as wide as the
wood and at the periphery two or three rows of cork cells. In
slightly older roots having a diameter of about 1 mm. seconday
thickening has begun. In these, outside the primary central vascular
strand the presence of a complete or incomplete ring of cambium can
be made out which by its activity has formed five or six groups of
xylem vessels towards the inside and an equal number of phloem
groups towards the outside the two together suggesting the presence
of five collateral bundles separated by thinwalled parenchyma.
The latter may later on undergo cell wall thickness and appear
sclerenchymatous.

In still older roots having a diameter of about 4 mm. one
complete ring of wood is found surrounding the central vascular
strand or core. The xylem vessels are confined to five or six radial
groups with the xylem parenchyma occupying the rest of the ring.
The phloem does not completely surround the xylem, but occurs in
the form of crescent shaped patches just outside the groups of xylem
vessels in the ring of wood. In addition, another incomplete concen-
tric ring of cambium is found to be developing in the cortex outer to
this vascular ring and separated from it by a zone of parenchyma.
The formation of successive sccondary cambial strips may slightly
vary in different specimens.  For example in certain other roots
of the same diameter it is found that outer to the central
vascular strand and separated from it by parenchyma an incomplete
or broken cambium ring has developed, trom which five groups of
radial vascular strands have formed, with parenchyma cells in
between, and just outer to thisis a cambium which has produced
twelve groups of varying sizes of xylem vessels with phloem outside
arranged in a circle. At the periphery of the cortex may be made
out yet another strip of cambium ring beginning to cut off vascular
elements. All these secondary concentric zones of wood-tissue, are

Plate 1V
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Histology of root of Boerhaavia diffusa Linn.
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Diagrammatic sketches of the T. S. of young roots.

Diagrammatic sketch of the T S. of an old root.

Cork and cortex.

The outermost cabium with the adjoining cells.

A vascular bundle.

L. S. of the thickwalled elements of the wood,

Starch grains.

L. S. of a cell with the raphide bundle.
Crystals from different raphide bundles.
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composed of a limited number of radial groups of vessels separated by
parenchyma, the latter forming the bulk of the woodring. (see plate)

A transverse §ection of the root with a diameter of 6 mmm. shows
a comparatively broad zone of cork at the periphery and three or
more concentric rings of wood outside the central primary vascular
strand. Alternating with these rings of wood are broad zones of
parenchyma. Phloem occurs associated with each ring of wood but
only outside the groups of xylem vessels in the form of crescent
shaped patches and not as a complete ring. The preseuce of a deve-
loping ring of cambium outside all the zones of wood in addition to
the above can be made out in the cortex in some cases.

In still older roots five or more complete concentric rings o
wood as well as two or three incomplete or broken rings may be
made out surrounding the central core of vascular tissue, each
ring alternating with a broad zone of parenchymatous tissue. Broad
bands of thick walled elements separate the groups of xylem vessels
in each such ring.

Details of structure of an old and fairly thick root.

The transverse section is circular in outline but the
margin is not entire or even, being interrupted by short fissures
or clefts in the cork. The cork layer has a thickness of about
1 mm. but the thickeness is not uniform throughout due to the
unevenness of the outer layers. It is composed of 15 to 20
or occasionally up to 25 rows of almost rectangular, thinwalled cells,
the walls of which are light brown or yellowish brown in colour. The
cells of outermost rows are tangentially elongated and appear com-
pressed with some of them exfoliating. A phellogen composed of a
single row of thinwalled, slightly tangentially elongated narrow cells ~
is present, within which can be made out a narrow phelloderm ccn-
sisting of 2 or 3 rows of cells. The peripheral part of the cortex out-
side the concentric zones or bands of wood tissue is composed of
15 or more rows of cells, The cells are all thinwalled, rounded or
polygonal or occasionally rectangular with rounded ends and with
intercellular spaces. Most of these cells contain starch grains. The
grains are mostly small, hemispherical or rounded with a diameter of
5to9 ., A few compound grains are also present. A few cells
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contain bundles of calcium oxalate crystals. These completely fill
the cell and the cells have a characteristic appearance. They appear
elliptic or oblong in L. S. and are larger than the neighbouring cells.
The individual crystals or needles of the raphide bundles have a length
of 60 to 66U. These crystals are arranged lengthwise in 2 or 3 tiers in
each so that in a T. S. of the root cut ends of many of these crystals
may be made out. Several concentric bands of wood tissue alt.;erna-
ting with fairly wide zones of parenchyma with the primary
strand of vascular tissue occupying the centre of the root can be
made out in the section. There may also be present in the cortex
outside all these rings the most recently formed and currently
active ring of cambium consisting of one or two rows of narrow
tangentially elongate thinwalled cells. Each aunular. band of
wood tissue is composed mostly of closely arranged thickwalled
elements alternating with groups of xylem vessels. These cel.ls»
appear polygonal and slightly radially elongate in T.S. and in
L. S. from 12 to about 25 times as long as broad with the sides
parallel and ends tapering or occasionally forked and the radial
walls with simple pits. All the cells are fully packed with starch
grains which are mostly compound each one composed of two to
five or six components. The compound grains vary from 8
to 15 M in width according to the number of components. / The
components get easily separated into simple units with one convex
and two to five plane faces. The xylem vessels occur in widely
separated radial groups or rows each group consisting of four to eight
or more vessels of varying sizes. The narrower vessels are about
49 to 50 U wide and 150-170 M in length and the broader 100-130¢
in diameter and 80-100 £ in length. The phloem occurs as hemi-
spherical or crescentic patches outside the groups of xylem vessels,
A continously active cambium is not evident in any of these vascular
zones. The broad zone of parenchymatous ground tissue in between
two successive rings of wood is composed of large thinwalled more
or less rectangular cells arranged in regular radial rows with small
intercellular spaces. Almost all these cells are densely packed:
with starch grains while a few contain raphide bundles. The medul-
lary rays are not very clear and there is no distinct pith, the centre
of the ront being occupied by the primary xylem which appears irre-

gularly circular or in the form of a cross with the free distal ends of
the arms broadest. :
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Trianthema portulacastrum Linn,

A portion with an open flower. 3. Side view of the flower at the axil.

2.

1, The plant.

TRIANTHEMA PORTULACASTRUM ' Linn.*

Syn. Trianthema monogyna Linn.; Trianthema obcordata Roxb.

Family: Aizoaceae.

Sanskrit - Upotakai, Punarnavi

Malayzlam - Pagalikira (variety)

Tamil - Sarunai, Carunai, Kodivayalakirai

Hindi - Swetsabuni, Lalsabumi, Nasarjanghi,
Bishkhapa.

Distribution and habitat

Throughout India in most of the plains districts. The plant is

a common weed of roadsides, waste lands fallow rice fields, old
gardens, rubbish heaps ete. It is very abundant during the rainy
season. v

Habit and general features

Trianthema portulacastrum Linn. is a much branched, diffuse,
somewhat succulent, more or less glabrous perennial herb with a
slightly tuberous root and a very short thick stem with many prost-
rate or trailing rounded or angular jointed sometimes more or less
reddish tinted dichotomous branches slightly downy or hairy on the
upper side bearing opposite unequal short petioled, subfleshy,
entire, leaves. The larger and smaller leaves alternate at each node
and the stipuliform winged or dilated bases of their petioles together
form a cuplike structure clasping or encircling the stem at the
forks of the branches, enclosing small solitary sessile flowersor few
seeded circumscissal capsules. The plant is in flower and fruit nearly
throughout the year,

The leaves well boiled are used as a leaf vegetable,

External morphology:

Leaves: short petioled obliquely opposite, unequal, one large
and one small, the larger and smller alternating at successive nodes
exstipulate but the bases of the petioles dilated into membraneous

* Trianthema portulacastrum as well as 7. peniatndra and 7. decandra are
often substituted for Boerhaavia diffusa. Trianthema portulacastrum is often called
Sveta punarnava on account of the resemblance of its foliage when young to

that of Boerhaavia.
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stipuliform margids that clasp the stem; blade — obovate to obcordate
somewhat fleshy entire and wavy with a reddish border the larger
obovate or obcordate and usually more than 2'5 cms. each way (from
18 to 36 mm. (by 18 to 36 mm.) the sinaller ones narrow, oblong and
tapering to the base rounded aud often apiculate at apex, generally
less than 25 cms. in length 9 mm. to 12 mm. by 6 mm. to 9 mm.
Petiole: —about 6 mm. (4 to 8 mm.) long, slightly hairy, concave
and winged. The basal stipuliform membranous margins of the
leaves are stem clasping and those of each pair at a node together
form a cuplike structure inside which the solitary flower is located.

Flowers: small, solitary, sessile situated within the cuplike
structure formed by the sheathing bases of the petioles and therefore
nearly concealed in the forks of the branches. Each flower has.a
membraneous bract and bracteoles. Calyx tube - scarious thin
closely sheathed by the base of the petioles with ovate acute or
obtuse cuspidate lobes that are pinkish coloured within. Corolla -
absent. Stamens - ten to fifteen inserted near the top of the calyx-
tube. Ovary - superior, sessile free turbinate truncate at apex one-
chambered or occasionally two locular and enclosing a few ovules
attached to a basal placenta ; style — single subulate papillose, and
shorter than the stamens.

The fruit is a coriaceous circumscissal somewhat four pointed
more or less beaked capsule about five mm. long. Its upper
dehiscent part is beak-like or mitriform and during dehiscence
carries away one or two seeds attached in it ; the lower part is
scarious cuplike and encloses two to five or more seeds. Seeds— us-
ually about half a dozen reniform the testa somewbat black scarcely
shining, but somewhat rough with concentric broken muriculate
undulating raised lines. Embryo - annular.

Officinal part : The root.

Description of the root.

The root system of Trianthema is poorly developed when com-
pared to that of Boerhaavia. It consists of a tap root attaining a length
of 8 to 10 cms. and a diameter of less than half a centimeter with
several very narrow branching lateral roots. The outer surface of
the root is light yellow and the cut surface has a cream white colour.

25
Histology of the root.

Roots less than a millimeter in diameter show a simple struc-
ture. The transverse section is circular and the outline regular.
The centre of the root is occupied by a strand of secondary xylem
which in transverse section appears like a dumb bell with two pri-
mary xylem groups at the narrow middle part in the plane of its
longer axis showing that the root is diarch.,” Two groups of primary
phloem are found one on either side and in contact with the narrow
central part at right angles to the plane of primary xylem but sepa-
rated by secondary xylem. Narrow strips of secondary phloem occur
outside the broader ends of this central xylem strand. In addition,
there are also present two other smaller xylem strands located late-
rally in the concavities of the central dumb bell shaped strand one
on either side but separated from the latter by a zone of parenchyma.
Strips of phloem also occur in contact with and outside these two
xylem groups. A fairly broad cortex surrounds the vascular strands.
The cortex is lacunar at the periphery. Its cells are fairly large and
some of them contain aggregates of rhomboidal crystals. A single row
of epidermis is present at the periphery.

In roots which are slightly older with a diameter of one milli-
meter or more, the cortex is narrower, but similar in all other res-
pects. On account of the further development of xylem elements
between each of the smaller lateral xylem strands and the nearest or
adjacent distal end of the central dumb bell shaped strand, the xylem
as a whole appears like the letter *S”” in T.S. The two phloem
groups nearest the centre appear more or less completely surrounded
by the xylem, except for a narrow radial zone of parenchyma. This
too becomes soon closed by continuous formation of secondary xylem
resulting in two islands of phloem near the centre in the midst of
secondary xylem which now appears as an irregular circle. Phloem
also occurs as a narrow zone surrounding the entire central xylem
strand. In transverse sections of still older roots on account of the
activity of one or more secondarily developed annular strips of cam-
bium in the cortex, one or more concentric zones of vascular tissue can
be made out separated by narrow bands of ground tissue or paren-
chyma, the cells of which are larger than those of phloem. The
peripheral part of the cortex outside the vascular zones appears
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lacunar and at the periphery two or more rows of slightly
thinwalled cells are present forming an exodermis.

In the more mature roots that are taken wup for officinal use,
and which may have a diameter of four to six millimeters or more, in
addition to and surrounding the central vascular strand with the two
islands of phloem, three or more concentric bands of vascular tissue
each composed of a broader zone of xylem and a narrow zone of phlvem
can be made out. The xylem vessels are of varying sizes and appear
scattered amidst the thick walled xylem sclerenchyma and not in
radial groups as in Boerhaavia. Alternating with the successive zones
of vascular tissue a few rows of parenchymatous cells forming narrow
rings occur. The cells of the parenchyma as seen in T. 8. are poly-
gonal, larger than those of the phloem, thinwalled and have inter-
cellular spaces. Some of these cells contain aggregates of rhomboidal
crystals similar to those of the cortical cells. A narrow zone of
cortex is present outside the vascular strands. It appears lacunar
at the periphery and is composed of fairly large, oblong or polygonal
or tangentially elongate thinwalled cells. Aggregates of rhomboidal
crystals occur in some of the cortical cells. The size of the
crystals varies in the different cells. Three or four rows of closely
arranged thinwalled cubical to tangentially elongate rectangular
cells are found at the periphery. No distinct zone of cork is evident.
Well defined medullary rays are not found but here and there a
few short uniseriate rays composed of large radially elongated
cells occur. These cells appear thickwalled in the =xylem and
thinwalled in the phloem and ground parenchyma.

The complete absence of starch grains either in the ground
tissue or in xylem parenchyma is a noteworthy feature of
difference between this and the root of Boerkaavia. The phloem occurs.
here as a narrow strip completely surrounding the xylem bands.
In Boerhaavir it occurs in semicircular or crescentic patches and
only just outside the groups ¢f xylem vessels. Here calcium oxalate
is present in the form of aggrezates of rhomboidal crystals whereas

in Boerhaavia it is present as bundles of acicular crystals and to a
much greater extent.- ‘
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Histology of root of Trianthema portulacastrum Linn.

1 to 4,
5.
6.
7.

8.

Diagrammatic sketches of the T. S. of young roots.
Diagrammatic sketch of a sector of the T. S. of an old root.
Cortex along with the outermest two rings of vascular tissue,
Central part of the root showing the islands of phloem and
the primary xylem groups.

Crystals of calcium oxalate,




AKHUKARNI*
Source plant in Kerala:

- Merremia emarginata Hallier f.

Family : Convolvulaceae.

Sanskrit Text

Descriptive synonyms

SIgRul @rgaiy aforr FFdaar |

: (AAIFT:)
Akhukarni tvakhuparni parnika bhadari bhava |
(Bhavaprakas)
forar garem@sil fasoaigaos |
qeAFd ReEr geEFso = el ||
(sAfaanzd)

Citra dravantyz khukarni visakarnya khukarnika |
Pratyakpuspi vrsairanda pratyak sreni ca sambari
(Abhidhanamanjart)

SEIGFE FAFT ga=dl o] GHOF-gesion 7 |
=Rl qawaraEsl] eng sl agsfowr 7 |
(A
AIAT M F0T) = aguRH |
SEFAN IU1 Sa Az
(rsifeEog:)
Syada khukarni krsika dravants
Citra sukarnyundurukarnika ca |
N’yagrodhika musakanama karni
Syadvrycikarni bahukarpika ca ||

*Three plants known in Malayalam as Eliccevi, Valia eliccevi and Ceria
eliccevs are used. Merremia emarginata Hallier f. is one of the three. A species of

Salvinia (a floating fern) is also equated as Akhukarni,
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Mztz bhumicari canda sambari bahupadika |
Pratyak sreni visa caiva putrasrenyadribhuhvaya ||
(Rzjanighantu)

Of the descriptive synonyms Akhuparni, Akhukarni, Musakarni,
Musakanamakari — meaning like a mouse’s ear may indicate the
resemblance of the form of leaves of this plant to the ears of a rat or
mouse. Parnikd, Pratyakpuspi, Pratyakasren?, Sutasreni, Bahukariika
and Bahupddika may indicate the occurrence at regular intervals of
the leaves and flowers and the presence of numerous roots that arise
from the nodes or joints of the creeping stem. Akhwkarni and
Bhudaribhavd and Krsika may mean the close contact with the
ground of the plant. Dravantya, meaning spreading to a long distance
may indicate the extensive growth over the ground of its branches.
The plant with its numerous branches that root at the nodes covers
a large surface area of the soil. Vrsaitranda indicates a quality of the
plant namely that it is aphrodisian.

- Ayurvedic properties and uses.

AIGHO] FEha<al a1 s ag: |
fauish wzF1 qEEREIBEfag |
CIEEEIR)
Akhukarni katustikta kasaya sitala laghuh:
Vipake katuka mutrakaphamayakrmipranut |
(Bhavaprakaya)
Hfar agfogar saraagy &ar |

ATGHR| F@@el ara@r FArfEal ||
(AT
Krmighn’z baddhavinmutra kasayamadhurz himz |
Akhukarni valasaghn’/i vatalz katupakin/i I
(Bhoje)
aQ
TSR FFqoAaIEE |
(zzafsaa)
Savagrutirjvarahara vatavaigunyanzagin/i :
(Hrdayapriyam)
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HIGHUIT FZo0 T FHRGIE &I |
A1 [ESRABTRARA a5t @y 1| ~
(UrstfaEog:)

Akhukarni katuspa ca kaphapittaharz sada |
- An/zhajvarasularttinasin/i pacan/i parz |
(Rajanighantu)

According to Bhavaprakasa Alkhukarni is pungent, bitter,
astringent, cool, light, and pungent on digestion. 1t is useful in or
overcomes urinary diseases and diseases owing to Kapha as also
worms. Other properties and uses mentioned elsewhere are: Arrests
faeces and urine, is sweet, causes Vata; cures fever, distension of
the abdemen due to gas; and promotes digestion. The leaf juice is
given for rat bites and snake bites- Carake has included this among
remedies against worms,

Officinal part: The whole plant.



MERREMIA EMARGINATA Hallier f.

Synonyms: Ipomaea reniformis Choisy.
Ipomaea cymbalaria Fenzl.; Convolvulus reniformia Roxb.
Convolvulus gangeticus Linn.

Evolvulus emarginatus Burm.; Evolvulus gangeticus Linn.

Family: Convolvulaceae

Sanskrit — Akhukarni

Malayzlam — Eliccevi

Tamil — Peretay keerai or Paerattae keerai
Hindi — Mausakari

Bombay — TUndirkani

Distribution and habitat.

The plant is found in most parts of tropical India extending
southwards from Rajaputana, Bihar and Beungal to Konkan, the
Deccans, N. Circars, and Carnatic, growing in the plains as well ag
in the hills up to an elevation of about 3000 feet. It is commonly
found in slightly moist areas or places where water has stagnated
and dried. Flowers during the cool season.

Habit and general features.

Merremia emarginata Hallier f. is a glabrous or sparingly
pubescent ramous or many branched closely creeping perennial herb
with numerous stems and slender pack-thread like branches profusely
rooting at the joints or nodes and bearing simple, alternate, long
stalked reniform or ovate cordate entire, wavy or slightly scallop-
toothed, dark, ferruginous green leavesof varying sizes, and small
subsessile, axillary bright yellow floxers followed by subglobose
capsular fruits containing four brownish seeds.

External morphology.

Leaves : simple, alternate, exstipulate, comparatively long
stalked; petioles - smooth, often longer than the leaves, from 0.25 to
0°75 inches long; blade - varying in size, generally broader than long,
half to one and a half inches or more broad, reniform, ovate-cordate

Plate VII
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Merremia emarginata Hallier f.

1. The plant,

A. part enlarged.

2.
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or occasionally ovate, wavy. or slightly scallop-toothed, emarginate,
or very rarely obtuse and of a dark ferruginous green colour

Flowers: small to very small, bright yellow, subsessile with
inconspicuous bracts solitary or on few (1-3) flowered very short
axillary peduncles that are much shorter than the petioles. The
flowers generally open in the forenoon and close early in the evening.
Sepals — five, free, persistent, the outer two smaller oblong or ovate,
obtuse, apiculate or pointed, glabrescent, and long, ciliate, the inner
three larger, broadly wedge-shaped and deeply emarginate nearly
0.25 inch long. Corolla — gamopetalous, small 0°25 inch in diameter
deeply divided into five lobes. Stamens - five, epipetalous, filaments
filiform unequal often villous at buse, (smooth according to Roxb.)
anthers twisted, pollen not spinulose but with longitudinal folds.
Pistil — bicarpellary; ovary two to four locular, with four ovules;
style — filiform ending in a biglobose stigma.

Fruit: a subglobose or rounded capsule, the size of a small pea,
(0.2" in diameter) slightly longer than the calyx with two or four
glabrous minutely dotted light brown or chestnut coloured seeds.

Officinal parts: The entire plant.




'KSIRAVIDARI
Source plant: | :
iy IpOmaéa'paniculata R. Br.
Family: Convolvulaccae.

Sanskrit Text
Descriptive synonyms

 (efag At zfa @)
AT wrgUxEg UfHY giuags: |
qIUE FE TAFAARFR SFT A |
ATTIGAT 3T AUE 29 JNAATT |
faady migsear = | g A& fGar gan |
sgned| &agt s safeEd |

qEaEal s #w9q
‘ (FEagFIE:)

(Ksiravidari gethi iti loke)
Varahi kandasamjfiastu pascime grsthisamjn/ikah
Varzhi kanda evan’yaigcarmakaraluko matah ||
Arn-upasambhave dese varaha iva lomavan’ |
Vidari svadukanda ca satu krostri sita smrtz ||
lksugandhza ksiravalli ksirasukla payasvin/i
Varahavadan’a grsthirvara detyapi kathyate ||

(Bbavaprakaga)
1+ afiefag wifkgr-agasd |
gga3! fieFear effeadt gafeadt ||
&gl di@ar 93:3777 Al |
wrfgrie IR @34 gEmEan
(Trafagog:)

*Adenia palmsta Eongl, (Modecca palmata Lamk, belonging to Passifloraceae
whose tubers are poisonous i1s sometimes referred to as Modakku and has to be
differentiated from Ipomaea paniculata which is also occasionally called Modakku.
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‘An'ya keiravidarr syadiksu gandheksuvallari |:
Iksuvalli ksitakanda ksiravalli payasvin' ||

- Kgiragukla ksiralata payah kandz payolata

Payo vidarika ceti vijfieya dvadagzhvaya ||

(Rajanighantu)

MRz Rl gg 1o 9 wawar 7

FoTAl cAZAS FMIEFE |EEefa |l

wrar fifagi{l safad) e = |

Agdghadt s qur 4+ ||

&l elvger asagr IRST qar |

zgadl IgEel nSAY FAuEy |

(afraas)

Nirdigyate vidari sukla visya ca visyakanda ca |
Visyalatz svadumati srgalika svadukandeti ||
An’y3a ksiravidari payasvin/i ksirakandza ca |
Adariksuvidari kandapalast tatha nandi ||
Kgiravalli ksirasukla valyzhva darika tathz
lksuvalli ceksukanda gaja svestha nigadyate ||

(Abhidhan’amafijari)

i) g1 Qi [areeg gaes: |
faarar Qoeat engaesl gaes: (|
| - (usfqgeg:)
Ksirakando dvidha prokto vinzlstu sanalakah |
Vinzlo rogaharta syadvayastambhi sanalakah ||

(Rajanighantu)

The terms Varahi, Grsti meaning-like the tusk of a boar Kanda
and Vidar: denoting growing underneath or piercing the earth and
the terms Varahikanda  Vidarikande indicate the underground nature
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of the officinal part. Carmakdraluko may refer to the shape of the FaREar =g qafiew @@ |
tuber, conical and curved like that of a pitcher. Bhumikusmanda

means earth gourd - from the fancied resemblance of the tuber to the Rl g geA: fiqertsiig: |
fruit (gourd) of Benincasa cerifera. ' WA X ‘;@i‘qﬁ'ﬁ;ﬂ I

Varahi iva loman — hairy (?) at places. Ksiravalli, Ksirasukla ' (waRfeog:)
Ksirakanda and Payasvini point out to the presence of abundant o A .
milky juice in the underground tuber as well as the aerial part. Vidarikando balyagca vata plttahara?'ca sah |
Svadakanda means agreeable or sweet in taste and Iksugandha having Madhuro brmhano vrsyah sitaspargostimutralah ||
the smell of sugarcane. Vrksavalli — Tree-keeper or growing over Standosasya harani gudhavrsyavisudan't |
trees,

(Dhanvantari Nighantu)
The slokas refer to two varieties mnamely (i) Ksiravidar:

(Mahasveta. Rksagandhika) a white variety with milky juice in the Jar enfETIR = HIUF@  RART |
root which is greenish red (Eﬁ?{qariﬁ) and (ii) Vidari (Ksirasukla, Tksu- _ iy
gandha, Kiostri which is white and sweet, with long roots and leaveg faer = ﬁﬁf{l@?ﬁ HAHSHANERT ||
and intoxicating in its effect. ' e
Ksiravidari is preferred over Vidare. Jiieya ksiravidari ca madhuramlz kasayaka |
In Kerala, two varieties are distinguished. They are known Tikta ca pittastulaghni mutramehamayapahz ||
locally as Palmutukku (white) and Karimutukku (dark). Tt is . B it
possible to state whether these correspond to the varieties mentioned 4

in the texts. gt amfast oz azar = g7 |

(zgafaa)

Ayurvedic properties and uses.

Vidari vatapittaghn/i kanthyz balyz ca miatralz |
figidy Ay faen gaoft @FagHaT |

sy T L
-’(ﬁ%ﬂ el B RELEEE ?"r I According to Bhava prakasa Vidari is sweet, demulcent; causing
qa: fﬁﬂiﬁﬁﬂ{[éﬁ( gfea Taradr | corpulence; promoting breast milk and semen; cool, improving veice;
diuretic, vitalising; promoting strength and complexion; heavy;

b(mqqq—?m;) : overcomes vitiated Pitta, Rakta, Vata and also burning sensation
‘ and is an alterative tonic.

(Hrdayapriyam)

Vidari madhura sn’igdha bymhanit stanya sukladz |

Rajanighaniu attributes sour, astringent and bitter tastes also.
- Sfita svarya mutrala ca jivan/i balavarpada || . F These may be considered as anurasas i.e. tastes subordinate to the
- Guruh pittasrapavanadzhan hanti rasayan’t | b 5 dominant one i.e sweet. According to this authority it is useful in
L R o g 5 inary disorders also.
(Bhavaprakzya) i i
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The variety vinala is capable of curing diseases and the variety
Sanala of restoring youthfulness and vigour.

Caraka has included this in Baiya, Kanthya and Brmhaniya
groups. Officinal part of the plant is its underground stem.

Accdi‘ding to Dymock the large tuberous root is considered to
be tonic, alterative, aphrodisian, demulcent and lactogogue:

7 For Vaji‘karanartham and sthanyavardhanartham, both varie-
ties of this drug are freely used by vaidyans with much benefit.



Plate VIII

Ipomaea paniculata R, Br.

1 Inch

IPOMAEA PANICULATA R. Br.*

Syn: Ipomaea digitata Linn., Ipomaea tuberosa G. F. W, Merr.;
Convolvulus paniculate Linn., Batatas paniculata Chois.;
Batatas edulis Chois.; Ipomaea mauritiana Jacq.;

Ipomaea gossypifolia Willd.; Convolvulus roseus Kuuth

Family : Convolvulaceae.
Sanskrit Ksiravidari, Iksugandha,
Bhumikusmanda, Payasvini.
Viksavalli, lksuvalli.
Malayzlam Palmutakku, or Pzlmodakku, Karimodakku
Tamil Phalmodika, Afijilatzli (soemlaimog))
Hindi Bidarikand, Bilaikand

Distribution and habitat.

Found throughout India except the drier regions of the North-
West. Fairly common from Bengal to Assam, Deccan, Bombay, the
Konkans, Coromandel and along the West Coast from South Canara
to Cape Comorin. It grows along river banks, margins of tanks and
lakes as well as along the coastal regions preferring moist areas,
climbing or twining over hedges, thickets and small trees.

Habit and general features:

Ipomaea paniculata R.Br. is a large, extensively spreading
scandent handsome glabrous twining shrub with a large sized
perennial tuberous root and somewhat thick, round, light reddish, rose
woloured, or light purplish green, smooth stem and branches, bearing
long-petioled deeply palmately five to seven lobzd glossy green leaves
and axillary long peduncled corymbiform cymose panicles of ten to

* In Kerala, two varieties, a white or lighter coloured and a dark variety
known as Palmotakku and Karimotakku respectively, are recognised by the Vaidyans
who attribute slightly different virtues to them. The difference is in the colouration
of the tuberous roots, their general form or appearance, and relative size as well
a8 the colour of the stem and lcaves. The white variety is always preferred.
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twenty or more large showy pink or purplish-red flowers. The plant
is in flower usually during the wet season.

External morphology :

Leaves: simple, alternate, exstipulate, long-petioled, fairly
large, from 7.5 to 18 cms. in diameter, broadly ovate in out-
line but palmately five to seven lobed more than half way down or
nearly to the base with the lobes lanceolate or elliptic or occasionally
spathulate, acuminate, entire, glossy green above, and slightly
lighter coloured below. Petiole : five to seven and half ems. long.

Flowers: many, bracteate, in axillary erect, long pedunculate
corymbiform cymose panicles. The peduncles much exceed the
petioles oiten reaching 15 to 25 cms. or more in length and bear
ten to twenty or more large broad bell shaped, beautiful, pink to
reddish-purple flowers. Sepals — five, free, nearly equal, ovate oy
elliptic rotund to orbicular, concave, obtuse or shortly acute, 7.5 to
10 mm. long and slightly enlarging in fruit. Corolla — gamopetalous
showy, pink to purple, widely campanulate narrowed at base, gia.
brous 5 to 7.5 cms. long. Stamens - five, included, epipetalous ;
filaments - free ; anthers - straight mnever twisted. Ovary - almost
completely four celled except at the top with one ovule in each
locule ; style simple with a capitate or two lobed stigma.

Fruit: An ovoid four valved capsule about eight mm. ip
length completely four celled to the apex and enclosing four seeds.
Seeds - about 6 mm. in length, covered all over with many long
tawny cottony or wooly hairs.

Officinal part: The tuberous root.

Description of the root : The root is a large simple or occasionally
branched tuber, at times weighing up to thirty kilograms, of a brown
colour externally and with a somewhat warty and scabrous surface.
The transverse section of the tuber has a dirty white colour and is
marked with the concentric rings of vascular bundles and laticiferous
vessels from which milky latex exudes in the fresh condition. The
vascular bundles are most numerous towards the periphery. The
bulk of the tuber consists of starchy parenchyma which has an astri-
ngent and slightly acrid taste,

R




Plate IX

Histology of the tuber of Ipomaea paniculata R. Br.
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Diagrammatic sketch of T. S. of the tuber (reduced).

Diagrammatio sketch of a sector of the T. S. of the tuber.

Cork and cortex, s
A vascular bundle at the outer most cambial zone.

The ground tissue,

Starch grains.

Diagrammatic sketches of T. 8. of very young tubers.
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White variety (Palmotakku):—The main tuberous root of the ‘white’
variety of Ipomaea paniculata. is very bulky and usunally napi- form
attaining a diameter of about 40 cms. and weighing 12 to 20 kgs,
or more. The size of the tuber varies with the age of the plant. The
distal end of the tuberous root tapers off abruptly and continues as
a simple or branched elongate narrowly cylindrical or conical root
with a few lateral roots (see figure). The tubercus portion bears only
small wiry rootlets which are a few cms. in length. The outer surface
is light brown-and somewhat scabrous. The corky outer layer exfoli-
ates as small very thin narrow strips, leaving small shallow rounded
depressions. '

Black variety (Karimotakku):—The tuberous part of the main
root of the ‘black’ variety is bulky, %nostly odblong cylindrical and
one and half to two times as long as broad. It attains a diameter of
30 to 40 cms. and possesses a few lateral roots which may also occa-
sionally get thickened at intervals forming narrow cylindrical tubers
five to ten cms. in diameter, the thickness varying with the age of the
plant. Long rootlets are present on these tubers. The surface colour
is darker than in the white variety. The outer corky layer can be
easily peeled off. On scraping this a white starchy region is exposed.
In fresh tubers a milky white latex exudes when this white
region is scraped or wounded. The latex exuded from the fresh
cut surface turns pale brown on drying, or exposure.

Macroscopical characters-

A transverse section o° a well developed tuber is 30 to 40 cms.
in diameter and circular in outline. The cut surface when fresh is
whitish with a thin brown border at the periphery. The sections
exhibit a varying number ~ four to six or more according to age — of
irregular concentric rings of vascular and laticiferous tissues formed
in succession by the activity of separate cambium strips. These strips
of secondary cambia give rise to a considerable amount of parenchy-
matous tissues outside. The extent of this tissue development is not
uniform in the successive zones. The amount formed gradually
decreases towards the periphery of the root as a result of which the
cambia here are located closer together. Bounding the entire tuber
at its outer border there is a well developed cork or phellem and
immediately within a narrow zone of phelloderm. From the younger
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‘peripheral regions of the tuber milky latex exudes in plenty. When
the sections get dried up the colour of the cut surface turns grey and
exhibits 4 to 6 irregular concentric dark mnarrow bands alternating
with wider paler zoncs. The exuded latex becomes pale brown in
colour and appears along the concentricrings as small dark spots,
and at the phelloderm region as small bubbles.

Histology.

The phellem or cork which forms the outer-most tissue can in
many specimens be differentiated into two regions or zones. A recen-
tly formed inner zone of five to eight rows of thinwalled colourless
tangentially elongated cells and an outer region of three to six rows
of mature brown coloured somewhat compressed cells. In transverse
section the cork cells measure 36 to 54 & in length by 15 to 18 & in
width. Inner to the cork is the phellogen consisting of one row of
thinwalled rectangular slightly tangentially elongated cells. Inner
to the phellogen is a narrow zone of phelloderm. The outer two oy
three rows of cells of phelloderm are regularly arranged, rectangular
or slightly tangentially elongated and thinwalled, while those of the
inner rows appear somewhat polygonal or irregularly shaped, thinwa].-
led ard with intercellular spaces. Some of the cells of the outermosg
rows contain small cluster crystals of calcium oxalate varying from
15 t0 36 i in diameter while most of the other cells are packed with
numerous starch grains. The starch grains are mostly simple, roun-
ded or subspherical and vary from 5 to 30 &4 in diameter. The starch
grains also occur in groups of 3 or 4.as compound grains. A few
compound grains measure up to 40 & in diameter. The striations
are not easily visible but the grains exhibit a well defined maltese
cross in the centre.

In some samples of tubers stone cells occur singly or in groups of
two amidst the parenchyma. They are mostly rounded or rectangular
measuring from 60 ¢ by 84 (& in breadth. These cells arc very thick-
walled and show well marked pits. Scattered in the cortical region
are the cut ends of latex cells. These appear rounded in section, are
larger than the neighbouring parenchyma cells and some of these
contain light brown granules. Longitudinal sections show that these
latex cells occur in single series or files of four to six or more cells,

Within the cortex can be made out several concentric rings of
cambium that have developed in continuous succession, the youngest
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Plate X

Ipomaea Paniculata R. Br. (Tuber)
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being nearest the periphery. Each strip of cambium as seen in trans-
verse section consists of one or two rows of thinwalled narrow slightly
tangentially elongated cells. RBach cambium gives rise to an appre-
ciably large amount of parenchymatous tissue, and only a small
quantity of regular xylem or phioem elements. The latter appear
therefore as somewhat isolated groups of few cells located amidst the
parenchyma in nearly concentric circles. The phloem parenchyma
cells are smaller than the adjacent parenchyma cells, and some of
them contain crystals of calcium oxalate. Sieve tubes and compa-
nion cells can be distinctly made out. Crushed el ements of phloem
can be made out in most of the phloem groups situated within the
inner rings.

The xylem vessels in each group are limited (three to five or
six) in number and are surrounded by a few fibres. The vessels are
of the scalariform and reticulate types and measure 30 to 120 W in
diameter. The medullary ray cells and the cells of parenchymatous
tissue found in between the successive rings of secondary cambium
are large thinwalled, slightly radially elongated and fully packed
with large simple and compound starch grains. These cells occur in
regular radial rows and the cells towards the centre of the tuber have
larger radial and tangential measurements.




KADAMBAH
Source plant : Anthocephalus indicus A. Rich.
Family : Rubiaceae.

Sanskrit Text

‘\ Descriptive synonyms

%g=: {gasr ar gageqr efefda: | (ATagwIR:)
Kadambah priyako nipo vrttapuspo halipriyah |
(Bhavaprakasah)
FIFT FAICTA Al9Eg FLATEAA: |
(o <

wIEFA: [QegIeq agT@: HUgIE: ||

qRIwEF: 1359 wlEFAAT gfSEA: |

Aar gfeFa=sT: gaEr IqIsIE: || (gma=aR fagog:)

Kadambo vrttapuspasca nipastu lalanapriyah |
Kadambaryah sindhupuspo madadhyah karpapurakal, ||
Dharakadambah pravrsyah kadambaryo halipriyah |
Nipo dhulikad ambosn’/yah suvasolvrttapuspakah ||
(Dhanvantari nighantu)

Fhaqag: s3Fa4 A9 IA@F4T; |

FIZFAl IAOT: TFA: 9ZAGHEA: ]

gaqsdt diqgedt #uaq FFATE: |

a1 werwgsaeEsioaaarsiaaiadr gt |

I GFEET: FITFATAARICTET: |

qRIFEE o= fqaqr s3gedt 7 ||

gifidaign 2fd diga: walgaram: @s2: (1 (afERe)

Kutsitangah kadambagca nipo bhramarabandhavah |
Kadambaryo vittapuspah pravrsyah satpadapriyah ||
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Hemapuspr pitapuspt kathyate kaficanarakah |

Nipo mahakadambastvajirnasamanostidipanc bbmgi ||
Darvi stkarasamfijah kadambaparyayakospyuktah |
Dhargzkadamba anyah sitasaro rudrapuspi ca ||

Surabhirmabadruma iti proktah paryayavacakaih sabdaih ||
(Abhidhanamafjari)

Most of the synonyms refer to particular qualities of the drug:
for instance Kadambah, Siukarasamiijah — meaning destroying gastric
troubles and rheumatic complaints; Priyake, doing good to the lody,
nipa; giving succour to those who are ill; Sisupdla protecting children;
Kadambarya, and Madddhya causing intoxication, or other qualitative
factors such as Halipriya - dear to agriculturists : Lalanapriya etc- The
terms Pravrsya - growing in the rainy season. Bhramarabandhava,
Salpadapriya, and Bhrngt - meaning dear to insects (bees) etc. are
too general and are not of much use in the correct identification of
the botanical source. There are a few descriptive terms such as
Vrttapuspa meaning round flowers - probably referring to the spherical
shape of the inflorescence; Suvdsa, Surabhi - meaning scented flowers,
and Hemapuspt Pitapuspi, Sindhupuspa Karnapuraka indicating the
golden yellow colour of the flowers. Sitasara perhaps refers to the
white colour of the core of the stem; Kramukaprasuna =1like arecanut
buds; and Vasantapuspa - blossoming in Spring. These terms are also
too general. ‘

Three varieties are mentioned in books namely Dharakadamiba,
(large type) Dhulikadamba (smaller type) and Mahdkadambah.

Properties and uses,

FEF qge AMa: FAEN SO T8 |
el faggy: sRAfeIE 1 (JEEEE)
' Kadambo madhurah éﬁbah*k’aé’éyo lavano guruh |

Saro vistambhakrdriksah k:mphastan’yiri’ilap‘réaéﬁ " l'
(Bhavapr/akasah)




44

FEFIRG HAA: €AZY Far goisfd | |

ANENETAG FEFEETeE: || - (wmeaRfEEoT)

Kadambastu kasayah syadrase sito gunespi ca |
Vranasamrohanagcapi kasadibavisapahah ||

(Dhanvantari nighantu)

FEFCqFAFSH: FATAT ATTAT: |

Mqe: sRAiaaTa: gFaaa: ||

frgasa;: Faual fEwETRey BAn |

soraRasataaal deafgs: @ @ifHEDE:)

K adambastiktakatukah kasayo vatanasan’ah |
Ttalah kaphapittartinasn’ah suklavardhan’ah ||
Trikadambah katurvarnya Visagophahara himah |
Kasa yastiktapittaghn’/a viryavrddhikarah parzah ||
(Rajanighantu)

According to Bhavaprakasa: Kadamba is sweet, cool, astringent,
saltish, heavy, laxative, causes gas trouble, is rough, and PI'OdUCeé
Kapha, Vita and breastmilk. According to Dhanvantari Nighanty i

is also capable of healing ulcers, curing cough, burning sensation ang
poison.

Other properties mentioned in Rajanighantu are: it is pungent,

increases semen, improves complexion, cures oedema and overcomes
Pitta.

The bark is considered to be tonic and febrifuge.

The fruit is considered

to be cooling and a destroyer of phlegm
and impurities of the blood.

Caraka has included

Kadambah in the Sukias'odhana and
Vedan’dsthapana groups.
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Anthocephalus indicus A, Rich.

A twig with tender leaves.

2. A. twig with inflorescences,
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" ANTHOCEPHALUS INDICUS A Rich.
Syuns. A. Cadamba Miq., A. Morindaefolia Korth.,

Nauclea Cadamba Roxb., Sarcocephalus Cadamba Kurz.

Family Rubiaceae.
Sanskrit — Kadambah, or Kalamba, Asokari, Lalanapriya,
Haripriya, Neepa.
Malayzlam - Kadampu, Attutekku, Kodavara, Chaka,
Katutjaka, Nipam, Attuvanji.

Tamil —  Vellakadambu, Kolaayla or Kolaayila.
Hindi — Kadam, Kaddam.
Telugu - Kadamba, Rudraka-shamba.

Distribution and habitat.

Throughout India on the slopes of evergreen forests upto 1,500
feet elevation, along river banks, swamps. and other wet places.
It has been recorded as growing in the sub-Himalayan tract from
Nepal eastwards, Darjeeling, Terai and lower hills, Assam, Kast
Bengal, Nothern-Circars, Konkan, Xurnool, Cudappa, Canara,
Malabar, the Western ghats etc. It is occasionally planted in parks
as an ornamental tree being considered a ‘‘very fine” trce, as an
avenue tree for the extensive close shade it gives, and alsonear
villages and temples since it is held sacred to Parvati the consort of

diva.

Habit and general features.

Anthocephalus indicus A.Rich. is a tall, large, glabrous deci-
duous tree of rapid growth attaining a height of twenty meters or more.
1t has a perfectly straight erect clean trunk or bole—that may attain
adiameter of half a meter or a girth of one and a half meters in sixteen
years—with a rounded head or crown supported by a system of spread-
ing or horizontal branches that are slightly enlarged at their junction
with the main stem and terminate in thick terete drooping branch
lets. These bear fairly large, simple, ovate, or ovate-cordate long-
stalked stipulate leaves and large globular showy or handsome ped-
uncled heads 2.5 to 5 cms. in diameter, of sessile fragrant lemon or
orange coloured flowers with white protruding stigmas followed by
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greenish yellow . spherical clusters that simulate simple fruits—of
many seeded somewhat fleshy, pyrenaceous capsules. The tree
blossoms at the -end of the hot season (during May to July) and the
fruits mature in August and September. . . . '

3

Bark—dark grey, from about 8 mm. to2'5 ecms. thick, fibrous,
the outer bark peeling off in small thin woody irregularly circular or
rectangular flakes or scales leaving the surface fairly smooth. Bilaze
very fibrous, at first pale yellow but on exposure rapidly turning
into a dirty greenish brown colour. ‘

Wood—white or yellowish white soft and even-grained and
without a distinct heartwood. Pores scanty but large sometimes in
short radial lines. Rays: fine, numerous and close grained.

External morphology :

Leaves: simple, opposite, spreading, petioled; petioles - terete,
smooth, 25 to 3°8 or 5 cms. long, stipulate;—-stipules—intt_ar—_foliaceo“s’
triangular-lanceolate to linear, 1°2 to 1'8 cms. long and fal] o
early. Blade-ovate, ovate-cordate, or elliptic-oblong, 18 to 3¢ cms.
long and proportionately (7°5 cms. or more) broad, entire, COPi&Ceous;
the base usually rounded otv subcordate and abruptly Cuneate
or decurent on the petiole, apex acute or shortly acuminate;
surface dark green and shining above, paler and often Pubescent
beneath with {0 - 14 pairs of upwardly curved secondary nerves
that are quite prominent oa the lower side-

Flowers—, many, fragrant at night, yellow or orange coloyrp-
ed, small, about i2 mm. long, sessile, arranged compactly op
crowded, in large solitary globular peduncled heads 23 to 5°cms.
in diameter: peduncles — terminal, stout. 2'5 to 38 cms, long, each
with two stipular bracts at {he base. The flowers are epigynous,
regular, five merous and have conspicuously long exserted white
stigmas. Calyz — tubular, five lobed: the tubular portions of the
calyx of flowers being very closely pressed together, but not
fusing; the calyx segments or lobes linear oblong; and persistent or
deciduous. Corolla — gamopetalous, regular, yellow or orange with &
long erect funnel shaped tube, a glabrous throat and the limb cut up
or divided into five imbricate lobes. Stamens— five, inserted on the
throat of the corolla near its mouth: they have short filaments and
ovate-sagittate, apiculate anthers. Ouvary - inferior, two celled below
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and four celled above, with very many ovules arranged horizontally
on  two bifid. plancentae that ascend from the. septum below its
middle and send an arm into each of the four upper loculi:. style -
filiform, elongate, much exserted ending in.a white fusiform or
spindle-shaped stigma. : !

Fruit: The common’ receptacle bearing the entire head of
flowers after pollination enlarges and develops
fleshy, orange or lemon-yellow coloured pseudocarp about the size of
a small orange, 5to 6'3 cms. in diameter, on whose surface are
inserted the numerous small, closely packed individually free dr‘
separate fruits., Each such fruit-let is obconical and ‘four ribbed,
with a thin or membraneous outer envelope and encloses two or
four capsular segments. These enclose a limited number of seeds
and have a hard turbinate crustaceous or coriaceous upper half
that easily separates as a lid from the membraneous fragile lower or
basal half. Seeds — usually limited in number or occasionally many,
minute, rather thin and angular, with a thin brownish muriculate
testa: endospermic. Embryo minute clavate with rounded cotyledons
and a superior cyvlindrical radicle, embedded in the fleshy endosperm

Officinal parts : Flower, leaf, bark and fruit.

Stem bark. Those from the stems and older branches vary
from 6 to 12 mm. in thickness. In well-developed trees the thick-
ness of the bark may be 25 cms. or more. The surface is fairly
smooth and dull green in barks from young stems or branches while
those from medium sized stems ave greenish grey, unevenly smooth
and in still older cases they are greyish to dark grey, unevgﬂly
smooth on account of number of shallow depressions of various sizes
due to the exfoliation of the outer bark here and there in thin woody
irregularly rounded flakes and the presence of a few irregularly
scattered, corky lenticel eruptions. Lichen patches very few or nil.
Even in the older barks the outer bark or rind remains comparatively
thin on account of the development of several abscission layers and
the consequent exfoliation of portions of the bairk in small sized thin
woody irregular flakes leaving shallow depressions covered with
fresh light to rosy-brown cork tissue with the margin greenish grey.
Finally the colour becomes dark merging with that of the rest of the
bark. On accouat of this exfoliation the surfsce in many places, is
smooth and in other areas somewhat rough, being studded irregularly

- into -a globose
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with small prominent corky lenticels, but the bark as a whole appears
free from prominent cracks or fissures of any size. Because of this
constant exfoliation of thin layers of the outer rind encrustations
of Lichen patches are also very few. The outer part of the exfoli-
ating rind is very thin and has the characteristic greyish or greenish-
grey colour. Inner to this and constituting the bulk of the rind is.
a distinctly corky zone which in the case of fairly old barks may be
"somewhat woody and composed of very compact and somewhat friable
cork tissue., The thickness of this cork tissue varies in barks of
different ages. It is almost absent in young barks where the rind is
very thin, membraneous and closely adherent to the rest of the bark.
‘Its thickness increases as the bark gets older, but when exfoliation

begins this layer is not present as a distinet continuous tissue being

replaced by a freshly formed closely adherent skin. The corky tissue-
has a feebly bitter taste. The rest of the bark forming the bulk pozr-
tion and constituting the officinal part is slightly reddish to reddish-
brown and appears lamellated. The lamellations are of two types
that alternate with each other, namely, a large number of somewhat
indistinct layers interspaced with more prominent layers at frequent
intervals. The bark easily splits tangentially along the latter. The
tissue thus separated has a distinctly fibrous texture. The entire
bark has a predominantly fibrous fracture and bitter astringent
taste. In transverse sections of old barks the rind appears as a thip
greenish-grey layer about 0'5 mm. in thickness with or without an
inner greyish-white compact corky zone.

The inner bark next within is brownish or reddish brown,
varies in thickness and appears distinctly lamellated. It has 4
distinctly bitter taste with slight astringency and feeble sweetness,

Young barks :

Clean cut transverse sections of fresh young barks less than
3 mm. in thickness appear whitish at first but the surface colour
very rapidly—often within a minute—turns brown. The peripheral
part or outermost region is greenish and appears as a greenish line,
The rest of the bark is whivish at the periphery, gradually turning
brown towards the interior., The parv that changes colour quickly is
the inner region, the outer part of the living bark doing so only rather
slowly or less rapidly. The bark has a fibrous texture but the lamel-
lations are not quite distinct or prominent. The initial taste is some~

e
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what sweeter than in older barks, but scon it becomes as bitter as in
the latter.

Distinguishing features of the stem bark .(external).

The somewhat smooth greyish-green surface with the rind
exfoliating in small thin patches of irregular size and shape, the
general light reddish to reddish-brown colour of the officinal part of
the bark, its fibrous texture with the distinet lamellation and easy
separation of the inner bark into tangential strips along certain well
marked areas, as well as its bitter taste are important diagnostic
features.

Histolegy of the stem bark.

In a transverse section of the stem bark, the outermost tissue
is the phellem which is comparatively thin or very narrow due to
constant exfoliation of the outer layers. It usually consists of 3-5 or
more rows of cubical to nearly rectangular thinwalled colourless
cells.  The cells of the outermost row appear somewhat compressed
or nariowly rectangular and they have brown or brownish-green
contents. Within the phellem is the phellogen composed of a single
row of narrow tangentially elongated cells.

The middle bark is also not very thick and consists of about
15 to 20 rows of cells which are rectangular or more often t;mgenti&ll."’
elongated. More than half the cells of this tissue have highly thick-
ened cell walls. These appear rectangular in L. S. The rest of the
cells are thinwalled and contain either chloroplasts or crystals of
calcium oxalate in the form of druses measuring 30 to 364 in
length. There are a few cells which are filled with a brown substance
possibly tannin, which turns black on treating with a solution of
ferric chloride. An aqueous extract of the bark when treated with
ferric chloride solution produces a dark green precipitate showing
the presence of tannin. The inner bark forms the major part and
consists of a very large number—about 50 to 60 or more —of tangential
bands of fibre groups alternating with thinwalled phloem elements,
both being radially intercepted by a large number of uni—to three
seriate medullary rays. The fibre groups within the inner bark are
composed of two to fourteen cells. These fibres on maceration are
found to be very long and thickwalled: with blunt or forked endings
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(see figure). The phloem tissue found in between the fibre groups
at the outer region of the inner bark consists of regular thinwalled
fairly large rounded to polygonal cells mingled with compressed or
collapsed cells. Certain other cells in this region have slightiy thiclk-
ened walls but are not sclerenchymatous. The recently formed phloem
elements situated towards the inner most part appear quite distinct.
The phloem parenchyma cells are polygonal and thinwalled. Sieve
tubes and companion cells are very distinct. Inner to this tissue the
cambium is present which separates the bark from the wood.

“Medullary rays. A large number of long uniseriate rays are
present which are arranged very close to one another. Biseriate and
occasional triseriate rays also occur. The rays extend up to the
middle bark. The rays cells are generally slightly radially elongated
and thinwalled. Some of the ray cells situated within the inner bark
are filled with a colourless amorphous substance (crystal sand) whigh
on treating with sulphuric acid forms acicular crystals. The ray celjg
towards the periphery of the inner bark appear oblong or even almggy,
rounded and they contain chloroplasts.

The presence of certain special types of druses inside the
cortex, the predominence of sclerenchymatous groups in numergysg
tangential rows, each group composed of highly thickwalled elementsg
as well as the complete absence of starch grains in any tissye are:
noteworthy features of the stem bark. Calcium oxalate occurg

: as
crystal sand as well as druses.

~ Plate XI1

Histology
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JAMBU

Source plant in Kerala:

Syzygium jambolanum DC ,

| and a few other species of Syzygium

Family: Myrtaceae.
Sanskrit Text:

Descriptive synonyms

WoeE] FAT AT SAATHE (HI |
qr gafuaar 3 AgrsEgT &
GESF: gEATA AN SOSIH |

CleEEar

Phalendrz kathitha nando rijajamburmahi phala §{
Tathz surabhipatra ca mahz jamburapi smrta ||

Ksudrajambu suksmapatra nadeyi jalajambuka |
1 rl (Bhavaprakaya)
| S g 9 YSISEAEIRET |

g RIS ﬁ%l‘é"‘-?ﬂr gifdar |
QY mIERFA A TS |
AT qiqu fZaar e FEeead | ((aramafk a0

Jambah surabhi patra ca rijajamburmaha phalz

| Surabhi syanmaha jamburmahz skandha prakirtita

' Vetasi kakajambiugsca nadey: sitavallabh |

Bhramresta nilavarna dvitiya jamburucyate |
(Dhanvantari nighantu)

sy gifaes Aewal A AgEEAT |
USAET Ustiwer AsFar Jaarfedt [
| AEISTY, USI: EFUTAIET AEIRST |

A gwfGa Rfwser Az ggawe ||
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FIFA; FIFRS AAT FHIFABAT |
THEl FIFAST 7 | SggaEr |l
qfisrg SEwel ggasal g |

IS (Uwuar FgsFA | (usifaaog)

Jambustu surabhi patrz nilaphala syamala mahaskandha |
Rajarha rajaphala sukapriya meghamodin/i navahva ||
Mahajambt rajajambuh svarpamzta mahaphala l
Sukapriya kokilesta mahanila brhatphala |

Kaka jambuh kaka phalz nadeyi kakavallabba |

Bragesta kakanilaca dhvanksajamburghan’/a priya l
Bhamijamburhrasva phala bhrngavallabha hrasva |

Bha jamburbhramaresta pika bhaksa kasthajambusca |
(Raja nighantu)

SR WIS FOORS] GUHAT T
WFA] SEARE AT gadoi agmeE  aredl |l
3 (zfaanzdd)
Jambastu kakajambih krsnaphala surabhipatra syat |
An’yz hrasvaphala syat ghan’/aparni vaidigasca nadeyr ||
(Abhidhan’a.maﬁjari)

Meanings of terms

Surabhipatra = with sweet smelling leaves, Mahdskanda = with
long (stout) stem and branches; Vetasi =growing along river—banks;
Jalajambuka = growing near water; meghamodint and ghanapriyq—=
luxuriating or thriving well during the rainy season; Ohrmaresta,
bhrgavallabha and lrngesta=attracting bees ; bhramesta = attracting
cuckoos; dhavaniksa jambu = attracting crows of cuckoos ; pikabhaksya
fruits eaten by cuckoos ; kdkaphala may refer either to the dark or
blackish colour of the frults or that they are eaten by crows ; krsng-
phala, kastajambu, kikanila, nilaphala and nilavarii mdmane the
dark or blue black colour of the fruits and mahdphale and brhatphala
the comparatively large size of the frunits; sitavalibha =cool; raja-

Jambu and phalendra signifiy that its fruits are the best and they are
nanda or tasty. Of these varieties ksudra—jambu has suksmapatra

Sl
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(smaller leaves and it is jalajambd a plant growing near water. Bhumi~
Jambii or bhicjambu grows low; it is hrsvae or short in stature and, its
fruits are small (hrsvaphala), bluish, and (kastajambii), attracts bees
(bhrgavallabha) and flies (Bhramesta). Kdkajambii is a wild variety
(vanajamie). Its fruits are nddeyr giving tone to voice and
music, is the favourite of crows (kdkavallabha), and bhringesta liked
by large black bees. Another sype has ghanaparii broad and thick
leaves and the plants grow closely (vaidiSaSca).

The Ayurvedic texts mention three varieties namely — Maha-
jambi or Rajajamby, Kakajambad and Bhumijambu. A fourth Ksud-
rajambi is also mentioned by some authorities. From the descriptive
terms which are rather general it is not possible to precisely indicate
the identity of the botanical sources of these nor is it possible to
state whether the varieties referred to in the fexts are different
varieties of Syzygium jambolanum DC. or different species or genera.

Properties and uses.

USTFIFRS Wig Al e |
sv g GaIfRoll &&l FRATEIRST
CIEEERD)

Rajajambi phalam svadu vistambhigururocan’am
Jambuh samgrahini riksa kaphapittasradahajit |
(Bhavaprakasa)

SFg ade Aifg @ged swarad |
RSN AT gEseEad ||
(w=g=a R femg:)
Jambavam vatalam grahi svadvamlam kaphavatajit
Hrtkanthagharsanam can’yatkasayam ksudrajambavam |
(Dhanvantari nighantu)

SF: FATARGY AA(UTEIE -
Foafagaadl &fAgmaesa |
zgErfgaEERRIE Garfza =
fagfasft vafa qaaw=a = 4
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HE(SFIRS0T]  QYRTAT ATEU |
frwaemeaes gifefa sfeard sl |l
faas fauni gwal =9 219 fagd |
garararfzafaasssarmaag ||

FIHSE: FAATST 9% g AU & |
gEzmifdan  dfiagfzaedar |l
AT AT T AGY FSCANT

gar garfEeaosdme fEgfEar |l
@raifa=g:)

Jambth kasayamadhura sramapittadaha-

Kanthartigosa gaman’i kymidosabantrt |

S'vasa tisarakapha kasa vin/agini ca

Vistambhin/i bhavati rocan’a pacan’i ca i

Mahz jamb@ rasna samadhura kagaya sramahara |
Nirasyatya syastham jhatiti jadiman’am svarakart ||
Vidhatte vistambham samayati ca sosam vitanute
Sramatisararti svasita kapha kasa prasaman’/am ||
Kaka jambuh kasayamla pake tu madhuraguruh |
Dzaba sramatisaraghn’t viryapusti balaprada ||
Bhtimi jambtuh kasaya ca madhura glesmapittan/ut |
Hrdya samgrihi hrtkanthadosaghni viryapustidz ||

(Rajanignantu)

According to Bhavaprakasa the fruit is sweet, anticarminative,
heavy and promoting taste. Jamba is arresting, dry, overcomes
kapha, raktapitta and burning sensation. Another property men-
tioned in Dhanvantari nighanptu is that Jambt is expectorant.,

Worms, difficult breathing

g, diarrhoea, cough, diseases of the

throat and exhaustion are other conditions mentioned in Rzja-

nighantu as indications. Jambtu also improves voice and is useful
in diabetes and pradaram.

“The bark is considered a specific for dysentery"

Parts used in medicine:- Bark and ripe fruits.

-

Plate XIII
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SYZYGIUM JAMBOLANUM DC.

Syns. Eugenia jambolana Lamk.
E. jambolana Lamk. var. Caryophyllifolia ;
E- caryophyllifolia Lamk. E. frondosa Wall.,
E. obtusifolia Roxb. Syzygium caryophyllvfolium DC.,

Calyptranthes jambolana Willd.; Calypiranthes
capitellate Ham.
Family: Myrtaceae.

Sanskrit —~ Jambu, Meghavarpa, Rajaphala, Nilaphala,
Brhaspati

Malayalam - Perinjara, Njara, Naga, Rara,

Tamil — TNaval or Nawel, Arungadam, Kottainzgam
Kottainaval

Hindi —~  Jaman, Jamun, Jamuna, or Jamoon, Phalinda or
Phalanda, Jambhal, Jamni, Phalzni, Pharen_dra,,
Phaunda.

Telugu — Naredu, Nasedoo, Nasedu, Nairuri, Nareyr.

English — Black plum.

Distribution and habitat.

This tree is found in almost ail forest districts over the
greater part of India from the sub Himalayan tract and lower
Himalayas on the north ascending in Kumaon to 1500 metres to the
extreme south; the principal regio'ns being Konkan, Deccan, Gujarat,
Canara. Madras and Kerala. 1t is common both in the wild and
cultivated state. Its natural habitat is along river banks and similar
moist localities. Yet it is commonly found everywhere both in the
plains and up to 1800 metres elevation in the hillg, in the wild as well
as cultivated state, every soil and situation suiting it equally well.
It is found for example growing luxuriously even in the sandy coas-
tal tracts on one side and the humid sholas of the Western ghats on
the other. It is often cultivated as aun avenue tree for shade as
well as for its fruits. Flowering time - the beginning of the hot
season ; fruits from June to August.
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Habi and general features.

Syzygium jambolanum DC. is a moderate to large sized dense
foliaged, glabrous shady tree often of considerable size with a trunk
seldom straight or long, 3 to 36 meters or more in girth, covered
with light grey or ash coloured (cracked or smooth) exfoliating bark
and having numerous spreading irregular branches terminating
in pendulous twigs, the whole forming a beautiful shady crown.
These twigs or branchiets bear small, simple opposite petioled
shiny oblong lanceolate nodding leaves and small cymose
panicles of white flowers that arise mostly from the leafless portions
of the branchlets just below the leaves followed by oblong dark
purplish edible fleshy one or two seeded fruits, 18 mm. to 25 mm,
long.

Bark about 6 to 8 mm. thick, smooth, but with shallow depre-
ssions caused by exfoliation, light grey or ash coloured and often
blotched with large patches of darker colour. It affords a brown
dye and a kind of gum kino and has been used in dyeing and tanning,

The wood is hard, close grained, and reddish grey or whitish,
Tt is durable, and used for building and agricultural purposes.

External m orphology.

Leaves: simple, opposite, exstipulate, short petioled, nodding,
extremely variable in size and shape 7 to 15 ¢cms long and 25 to 5
cms. broad, ovate, oblong, broadly ovate-elliptic, elliptic, lanceolate
or elliptic-lanceolate, acute, sub-obtuse or more or less shortly acumi-
nate or sometimes abruptly pointed, the base usually tapering but
sometimes rounded, firm and coriaceous in texture, wavy, very smooth
and shining on both sides and featherveined. The lateral veins are
numerous most slender or very fine, closely parallel inconspicuous
above but more prominent underneath and unite into a distinct
intramarginal vein just within the margin. Petiole 12 to 25 mm,
long, channelled. When crushed the leaves emit an ~agreeable terebin-
thinate odour and on distillation yield a bright green oil.

Flowers: mnumerous, small, but larger than in most other
species, 4.5 to 7.5 mm. across, sessile or shortly pedicelled, sweet,
scented, dull white, crowded in heads at the ends of small but rigid
lax axillary trichotomous cymose panicles or more often arranged

Plate XIV
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in diverging cross armed pairs opposite each other that arise
from the scars of fallen leaves on the older naked portions of the
branchiets just below the leaves. Calyz - persistent cupshaped or
shortly turbinate. 4 to 6 mm. long, rugulose externally, tube short,
eylindrical, its mouth about 5 mm. in diameter, limb obscurely four
lobed to nearly truncate. Petals—four, free, nearly orbicular, concave,
almost sessiie or with very short claws, arising from the mouth of the
calyx, and united in a calyptra that seldom or never expands but falls
off as & whole when the bud opens. Stamens — numerous, free, as long
as the calyx-tube; anthers small. Ovary - inferior, with a short

declining style comparatively shorter than the stamens and acute
stigma.

Fruit : an oblong ellipsoid or globose, one or two-seeded, juicy
edible berry, crowned with the truncate calyx limb, pink while
ripening and dark purple to purplish-black when ripe, varying 1n
size from a large pea to that of a pigeon’s egg. The cultivated frult‘_,l
which is often as large as a pigeon’s egg is astringent and has a sub7
acid flavour. Seed - usually one, roundish, smooth.

Officinal parts — Bark, fruit, dried seed and leaves. /

Description of stem bark ’

General eatures

Bark light grey or ash coloured, often blotched with large,:
patches of darker colour, smooth on young branches; older barks
often with shallow depressions left by exfoliation, and shallowly to
deeply fissured. Internally it is red and fibrous. Its minute st'sruc-)
ture is remarkable in having several TOWS of very large pitted
oblong oval cells which can be easily seen with tbe naked eye.
The odour is like that of oak bark and the taste very astringent.

Fresh barks from young branches about 20 cms. in diameter
have a thickness of about 7 millimeters. The surface is dark green
but on account of the development of variegated patches of lichen
appears ash green. Numerous very short vertical fissures and slightly
projecting small oval to rounded lenticels about 2 mm. long are pre-
sent on the surface and hence it is not quite smooth. The outer bark
exfoliates as very thin rounded little pieces exposing a thin layer
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of light green tissue. Within this is a reddish-brown granular tissue.
The inner surface of the bark is smooth and cream coloured with

many vertical or longitudinal wavy striations. On wounding, the
exposed portions turn pinkish.

A transversely cut end of this bark shows an outer brownish
green border which is less than 1 mm. thick and a middle granular
light reddish brown zone about 3 mm. in thickness next inside, follo-
wed by the inner bark which is cream coloured and much fibrous and
about or slightly thicker than the middle bark.

Barks of medium size. In still older trunks the bark attains a
thickness of 1 to 13 ¢cms. In these barks the outer surface is light
brown in colour but the surface colour is masked oy the growth of
green and ash white lichen patches. Surface is not guite smooth.
It shows vertical fissures as well as irregularly circular shallow de-
pressions due to the outer skin exfoliating in small flakes. The
surface as a result appears rugged and uneven. On removing or
scraping the outer bark a light reddish granular region is exposed
The inner surface is smooth but wavy longitudinal striations g
visible. A cut section shows an outer brown rhytidome with cork
which is about | mm. in thickness a middle granular light reddish
brown region which is more than 5 mm. thick and an inner bark
which is cream coloured fibrous and about 4 mm. in thickness.

Barks from very old trunks are 20 to 30 mm. thickness apg
grey or ash white in colour. The outer surface is vcry rough ang
uneven. Short vertical fissures are present. Large irregular shallow
as well as deeper depressions are formed due to the exfoliation of the
outer rind. The outer bark consists of a crustaceous thick outer part
which cannot be easily peeled off but exfoliates in thick pieces (rhyti.
dome) and a comparatively thin cork zone closely appressed to vthe
middie bark. The middle bark which is exposed when the entire
outer bark is removed is reddish yellow and highly granular, Oblique
sections of this present a fibrous appearance. The fresh inncr bark

is very fibrous and whitish but on exposure to air it turns pink or
light reddish.

A clean cut transverse section of the bark shows (1) a light
brown coloured unevenly thick ocuter region about 5 mm. in thick-
ness with small dark brown patches embedded within at certain re-

”
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gions. (2) a middle highly granular light reddish yellow region
which is very thick occupying nearly 2/3 the thickness of the entire
bark and which can be broken into small fragments, and (3) an inner
fibrous cream coloured region about 2/3 thickness of the middle bark
which on exposure turns light reddish.

Histology of the stem bark.

In the fairly thick barks that are about 4-5 cms. obtained from
old stems the outer bark composed of phellem together with the adja-
cent rhytidome outside may have a thickness of 5 mm. or more. The
cork tissue in these well matured stem barks can be differentiated
into two zones: (i) an inner narrow region composed of 5-7 rows of
regularly arrarged nearly cubical as well as rectangular slightly
radially elongated thin walled cork cells which appear empty or
without contents, and (ii) an outer broader but unevenly thick strati-
fied brownish zone. This part consists of 5 to 10 or more rows of
cubical or radially elongated thinwalled cells. Most of these cells
are filled with darlt brown contents, that turn black when treated
with ferric chloride solution. This outer zone of cork is thick at places
where a rhytidome of old hard tissue is present. The dead outer
tissue or rhytidome is usually very hard and bigwaiintealowgs fio
is composed of many groups of large stone cells each group con-
taining two to four cells measuring from 80 x 64 & to 600 x 200 L,
several smaller rounded stone cells, crushed up elements of phloem
and strips of old medullary rays. Most of the thin walled elements
namely, parenchyma and ray cells appear compressed or I'Upf:l.lrpda
and contain the brown contents. A phellogen composed o .Smgle
row of very narrow tangentially elongated cells is often evident,
followed by a thin phelloa’-«:rvm of 2 or 3rows of smallthinwalled .mOStly
cubical or rectangular cells. Some of these cells also contain the
characteristic reddish brown contents

The middle bark comprises more than half the thickness of the
well developed stem barks and is mainly composed! of A very large
number of scattered groups of stone cells in the midst of thmwa,ll.ed
parenchyma cells. The latter are very small when compared with
the stone cells and most of them contain small simple rounded or
oval starch grains 9 to 12 & in diameter. A few cells have small
druses of calcium oxalate and a few others have the brown contents.
The stone cell groups of the middle bark are tangentially elongated
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and mostly arranged in regular tangential rows in the young barks
whereas they appear scattered and somewhat radially elongated in
the older barks. Each stone cell group is composed of 2 to 10 large
thickwalled radially elongated cells which vary in size and wall
thickness. Pits and striations are very distinct on the walls of the
stone cells. In addition, small rounded very thick walled stone cells \
either solitary or in few celled groups also occur. The medullary ray i
cells present in the middle bark are thinwalled radially elongated
and filled with the brownish contents.

The inner bark forms about 1/3 the thickness of the entire
bark and is composed of alternating tangential layers of fibrous and
soft tissue intercepted by the medullary rays. Hach group of stone
cells of the tangential rows within the inner bark is very small being
composed of 2 to 4 small, rounded or oblong thickwalled cells measur-
ing 60 X 45 to 105 x 65 . Solitary stone cells also occur. A good
number of sieve tubes and companion cells are distinctly seen amidst
the phloem parenchyma cells of the inner bark. Some of the phloem
parenchyma cells contain the brown contents and many others have
druses of calcium oxalate crystals measuring 26 to 30 ., Simple L
starch grains occur in some of the parenchyma cells, >

Medullary rays are many, closely arranged, long wavy. Most
of the rays are uni-or bi-seriate but four-seriate rays are also common
They may extend up to the outer border of the middle batk. 7y,
ray cells are thin walled radially elongated and filled with tphe
reddish brown contents. At the innermost border of the bark g cam-
bium consisting of one or two rows of thinwalled narrow tangentially
elongated cells is present separating the bark from the wood,

Distinguishing characters.
The presence of

1. a large number of stone cells throughout the bark,

2. many groups of very large sized elongated stone cells form-
ing a major part of the middlebark.

.

3. many, long medullary rays, which are closely arranged b
with almost all cells filled with characteristic brownish contents. 4

4, small sized stone cells in tangential rows in the inner bark

: . .
ium jambolunum DC.

Histology of stem bark of Syzig

alternating with soft tissue. 1. Diagrammatic sketch of the T. 8. 4, A portion of middle bark.
and 5. a large number of druses (crystals) within the inner bark. of stem bark. Bs & pariod of innney berk,
2. Diagrammatic sketch of the T. 8. 6. Young bast with the eambium.
| of young stem bark. 7. Crystals
| 3. Cork and cortex. 8 Siarch grains,




SYZYGIUM CARYOPHYLLAEUM Gaertn.*

Synoyms:  Eugenia caryophyllaca Wt.; E. corymbosa Lamk.;
| Calyptranthes caryophyllata Pers.;
‘ Myrtus caryophyllata Linn.

Family: Myrtaceae.
( Malayalam - Cerufiara, Njara
Tamil - Cherunjara

Distribution and habitat. Chiefly in south India, from‘ north
Canara southwards, the Konkans, and Western Ghats including the
West Coast of Kerala, Nilgiris etc. from sea level up to 1600

meters elevation in various habitats such as stream banks, sandy
coastal areas etc.

Habit and general features |

Syzygium caryophyllaeum Gaertn. is a fairly large shrub or sm.all |
tree growing 6 meters or more high with terete branches having |
smooth grey bark bearing opposite ch-ovate or ovate shiny leaves of
variable size, small white flowers in trichotomous cymes and Cll?SteI'S
of small globose dark purplish or black berries. Flowering time —
February to April; Fruits — June to July.

Wood brown, rather soft.

External mofphology

Leaves: simple, opposite, exstipulate, very Short—petml?d’
varying considerably in size-7'5 to 10 cms. long and 2'5 to 3°7
| cms. broad -, entire, glabrous, obovate - ovate or spathulate,
rarely ovate-lanceolate, attenuated towards the base, obtuse
emarginate or with a short blunt acumen, subcoriaceous, dark green
above rusty red beneath inconspicuously pellucid dotted and with
| many closely parallel secondary veins. Petiole - very short, stout,

)

T

Flowers: with bract and small deciduous bracteoles, about
25 mm. wide whitish in lax flowered trichotomous terminal

( corymbose cymes, the inflorescence branches moderately thick and
;‘ #* Considered by some Vaidyans of Kerala as the small (hrsva) variety of
l Jambu (Kaka jamba (?) or Bhami jambu (?)
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ascending. Calyx - shortly turbinate, shallowly four or five lobed,
without a thickened staminal disc. Corolla - of four to five small
rounded concave petals that fall off in one piece (calyptrate) Stamens
very numerous, free, bent towards the wmiddle when in bud;
anthers - small. Ouvary - inferior, two celled, with several ovules in
each cell; Style - single with simple stigma.

Fruit : a smooth globose one celled one or few-seeded juicy
edible berry slightly bigger than a pea in size (about one cm.
in diameter) dark purplish or black when ripe. Seeds-globose. Embryo
with fleshy cotyledons and a small radicle concealed between the
cotyledons.
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KIRATATIKTAH
Source plants in Kerala:
Andrographis paniculata Nees. belonging to
Acanthaceae and

Solanum indicum Linn.
belonging to Solanaceae.

Sanskrit Text
Descriptive synonyms

fraafis: Fua: sfaq. fas: |
FIEferastaiEadr AR yagas: |
fEUaEsAr qure: SIS SUEE: |
CIEEEIE)
Kiratatiktah kairatah katutiktah kiratakah
Kandatiktosnaryatikto bha nimbo ramasen’akah |

Kiratakosn’yo naipalah sosrdhatikto jvarantakah |
(Bhavaprakasa)

(AgAASHETE:)

Kiratatiktam kairatam bhunimbam ramasen’akam |
(Madanapzla nighantu)

fruafiad sud afed yagasa |

qfeFarsaaiaET: e FUAT TAEAE: |

Suafisasy 0 s o=lF: fuas: |
(=fa=g:)

% According to Kirtikar and Basu, Khory and Katrak and others the
Botanical source of Kirgtatikta is Swertia chitrata Ham. (Gentianaceae) which is
most probably the original source plant. Andrographis paniculata is equated as
Bhunimba as well as Kirgta which are synonyms of Kirgtatiktah by Kirtikar and
Besu and as Bhunimba by Khory and Katrak. Rama Rao in “Flowering plants
of Travancore’” equates it as Mahatikia which is also a synonym. In some parts
of Kerala Solanum indicum a thorny shrub equiated with Brhaii and known in
Malayilam as Puttaricunda is used as Kiratatikta, perhaps gnided by Sabdavguha-
tarangini which says, “Bhunimbohimakastikasciratiksasca kantati”” indicating that it
is a thorny plant, This is supposad to have more or less similar properties.
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Bhanimbosn‘aryatiktah syat kairato ramasen’akah |
Kairatatiktako haimah kandatiktah kiratakah || 4
(Raja nighantu)

qar®: HEAFwEAr QAT sWITGH: |
neifagasr fagas iR afwa@sr |
(geg=aflt @=mg:)

Nepalah kathitagcan’yo jatibhedo jvarantakah |
Mahatiktasca tiktasca nidrarih san/n’/ipataha ||

(Dhanvantari nighantu)

JaEfE JursaatEEr saeas: |
AEiRadIsafaaa farR: afaraer |
L A (wsifqEog:)
Nepilaﬂimbo naipalastrpanimbo jvarantakal |
Naditiktosrdhatiktagca nidrarih san/n/ipataha ||
v (Rajanighantu)

qfEr & feua: feuafissa smsfaa: @ )
Fguafifaag: fEuadn gagassa: |
' (AfraraE)

Bhinimbo hi kiratah kirata tiktavea kandatiktah syat |
Kartrnamati tiktzhvah kiratako ramasevakosnaryah l

(Abhidhan’amafijars)

The synonyms do not indicate any descriptive feature of the
plant or drug. The terms Kirdta Kwatika and Kirdtatikia mean that
the plant grows in the forest and Bhunimba, that it is a small plant
or herb growing low or near the ground with qualities similar to that
of nimbo or Neem. Several terms as Tikta, Mahatikta, Katutilita
Kandatikta, Andryatikta, Atitikéahvah specify its bitter taste, Jvardn-

- =
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Properties and uses

frua: g ®a: Fqeftagasr 29: |

SIERINRCTERIEE ARG

FIANATNFESAANH AT | CIEEEIE1D)
Kiratah sarake ruksah s'ita.lasti'kta.ko laghuh |
San’n’ipatajvarasvasa kaphapittasrada han’ut ||
Kzsagothatrsa kusthajvaravranakrmipranut |

(Bhivaprakis’a)
fuadr @ faFr av 2ar sgeer |
syeAfiqraasI REagemsayte: || (SEraRiEEE:)

Kiratako rase tikto sarah sito laghustatha |
Sle$mapitt~ﬁsra S’Ophﬁdi kﬁsatl_'_Sl_]é jvaripabah ”
(Dhanvantari nighantu)

IfaFay araeftara: FRATsaUbE: |
SUTERA0T: T2 FHEUE QAR | (sifEg:)

Bhunimbo vatalastiktah kaphapitta jvarapahah |
Vrani samropanah pathyah kusthakandutisophan’ut I
{Raja nighantu)

AqiEtae; A1 ATEEl Sger |
fFFqisfammaqraAMARIUISRTE: || (sfaeog:)

Nepalanimbah sitosno yogavahi laghustatha ]
Tiktoftikapha pittasra ¢opha trsna jvarapahah ||
(R3ja nighantu)

N

[
i
o
4
e

Kirata is laxative, dry, cooling, bitter, light and overcomes

SOy
PN

b

¥ 4

[V 0 oy
a8 . o

San’/n’ipata type of fever, difficulty in breathing, Kapha, Pitta vitiation
of blood, burning sensation, cough, oedema, thirst, skin diseases,
fever, ulcer and worms.

taka, and Sannipitaka mean that it destroys or curves fever. Nidrdrs
that it destroys sleep and charddighni that it arrests vomitting.
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According to Rajanighantu it is Vatala ie. increases Vata.

Nepdlanimba* a variety belonging to Nepal is Sitosna, ie,
neither hot nor cool and is Yogavahi ie. conveying the property of any
other material (drug) with which it combines.

The plant is commonly used in Visamajvara, intermittent
fever amlapitta or acidity and in yakrérogam (liver complaints.)

e — ——e

* This evidentl;y' i;:;pecios of Suert.a.




Plate XVII )
ANDROGRAPHIS PANICULATA Nees.

Synonyms: Andrographis subspaﬁwlata C. B. Clerke;
s ' Justicia paniculata Burm.

Family . Acanthaceae.

Sanskrit —  Bhunimba, Bhunimbaha, Mahatikta,
r Kairata Kirata ’

Malayalam — Kiriyattu, Nilaveppu, Karakafifiiram

Tamil —  Nilavembu, Kirizt, Shiratkuchchi

Hindi — Kiriyat, Charayetah, Mahatita, Mahatela
Kalamegh, Cherota. ‘

Distribution and habitat.

The plant is found in a wild condition or occasionally in
cultivation throughout tropicalv India from Lucknow and Assam
to the extreme south. It has been recorded from Bengal, N. Circars,
: Deccan, Carnatic, Kerala etc. It is quite common in most unculti-
l vated ground and also as an undergrowth of scrubby or deciduous
forests as well as in dry ground under shade of trees, bushes etc.

Habit and general features.

Andrographis pamiculata Nees. is a small, erect, branched her-
baceous to semi-woody annual or with the shoot portion at least
dying down to the ground level, growing 30 to 75 cms. or more high
with sharply four angled or almost winged jointed stem and opposite
or cross armed four-sided spreading branches, bearing simple, short.
petioled, opposite, lanceolate, entire, glabrous leaves narrowed at
both ends, from 2:5 to 7°5 c¢ms. long and about 12 mm, wide, and
axillary horizontal simple or dichotomous racemes of small some-
what distantly spaced whitish, purplish-dotted irregular bilabiate
flowers, one at each node (the opposite one being suppressed) and
linear-oblong to elliptic compressed fruits 18 to 22 mm. long and

3 mm. wide, containing 6-12 ovoid rugose, glabrous, somcwhat flat-
tened seeds. i

s

ﬁ .~ The plant is in flower for most partv of the year but mostly in
the wet and cold seasons, The entire plant.is persistently intensely
Andrographis paniculata Nees. | 1)11;{’?1"\

ghoot. 2. Front view of a flower. 3. Side view of a flower.
1.
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External morphology :

Stem and  branches acutely four-angled, nodose, jointed and
nearly glabrous, branches cross-armed, four-sided, spreading or
horizontal.

Leaves: simple, opposite, exstipulate, short-petioied, the
petiole scarcely 6 mm. long; blade entire, slightly undulate, glabrous,
membraneous, lanceolate, narrowed at both ends, the base attenuate
to the petiole, dark green and glabrous above, paler and slightly
glaucous or finely granular beneath from 25 cms. to 7°5 cms. long and
12 to 18 mm, wide, and with four to six pairs of slender lateral

nerves.

Inflorescence : terminal as well as axillary (arising in the upper
leaf axils) horizontal four—sided elongate or long secund lax flowered
sub panicled, racemes 2.5 to 10 cms. long, bearing only one flower at
each node, thus simulating monochosia, the flower in the axil of one
of each pair of bracts as a node being suppressed, the whole inflores.
cence having the appcarance of a large panicle. ~

" Flowers: small, bracteate, pedicellate, all turned to one side,
distantly placed one only at a node, zygomorphic or distinctly. tWo
lipped, white to pinkish most often with purplish dots, the. lower llpg
darker; Pedicels. — very short, less than 4 mm. long somewhat glandu-
lar, pubescent. Bracts — from 1.5 mm to 2'5 mm. shorter than the
calyx, linear — lanceolate; bracteoles — smaller or absent. Calyz - 9 to
12 mm. long, deeply five-parted, the segments or lobes equal,
narrow, linear - Janceolate, glandular pubescent Corolla — gamopeta-
lous, 9 to 12 mm. long, hairy outside, tube — 5 mm, long, obllque dHla-
ted below the limb; limb - prominently two llpped for at least half
its length, the upper oblong and slightly twofid or two-toothed, the
lower deflexed deeply three lobed, white to pinkish and spotted .rose
or dark purple, the segments subacute and imbricate in bud. Stamens
— two, filaments free, broad or flattened or enlarged at base, hairy
upwards; anthers — exerted, blackish, two-celled, the cells parallel,
subequal, oblong or obovate, very flat and muticous, with their bases
bearded coalesced or united firmly due to interlocking hairs. Gyno-
ecium - bicarpellary, syncarpous. Quvary - superior, subglabrous or
very thinly hairy, elongate, flat and bilocular, with 6 — 12 ovules in

each cell; style slender, terminal ending in a minutely bifid stigma,

69

I'rust : a linear oblong, or elliptic, erect, somewhat cyfirfdi‘icél\“'

or more often a slightly flattened capsule, tapering at each end, and
compressed at right angles to the septum, slightly glandular hairy
when young but glabrous when mature, about 18 mm. losg and 3 mm.
wide, enclosing 6-12 seeds. Seeds — on retinacula, subquadrate or
ovoid, hardly compressed, hard or osseous, rugosely pitted as
in a thimble, glabrous (without scales or hairs) yellow or deep
brown and with deep hilum.

Officinal part: The entire plant.




BALA

Balad is a very important Ayurvedic medicinal plant especially
in Kerala, wherc it forms a chief ingredient of the famous medicine
Ksirabald used in the treatment of rheumatism etec. Bald enters into
the composition of several other preparations also. Several species
of Sida two or three species of Abutilon, two species of Urena and one
or two species of Pavonia and Grewia are also mentioned as the bota-

nical source of Bald in different parts of India. In the ancient Sanskrit

medical texts under the denomination of Pancabalé five or more kinds
of Bald are mentioned namely: Bald, Nagabala,Mahdbald,Atibald, Raja-
bald@, and Bhumibald. In. addition to these such names as Baldhald
Brihan/n'agabald, Suganthadald, Pitabald, etc. are also mentioned.
Whether these terms are mere synonyms of one drug or different
kinds of the same drug or different drugs having slightly or distinctly
different medical properties is not clear and has to be investigated.
There is also considerable confusion in the equating of these kinds
or varieties of Balad to their respective botanical sources®. The con-
fusion is made worse when the vernacular names of the different
plants are taken into consideration, for here either different plants
go under the same name or with a prefix added or different names are
applied to the same plant, sometimes even in the same region or/and
the same language.

# Accordiug to a recent Hindi publication — Abhinava butidarpana, Sida
cordifolia is equated as Pitabali and also as Swetabalz and Bhamibali and its Hindi
name is given Bariar. This Hindi name Bariar or Berial or Berala is found applied
to S. rhomboidea, 8. rhombifolia, S. veronicaefolia, S. cordifolia, and S acuta.
Again S. rhombifalia is equated as Mahabali and Sahadevi, 8. spinosa as Atibalz and
Nagabalz and 8. veronicacfolia as Nagabali ~ as well as Bhamibalzg probably on

account of its habit of growinz close to the ground with long wiry branches,
Khory and Katrak in their ‘“Materia medica of India” equate under the

general name Bula, Sida cordifolia, S, retusa, S. spinosa. S, rhombifolia and 8. acuta
indicating thereby that all these are used as Bala.

Dymock in the Pharmacographia indica considers 8. carpinifolia (S. acuta)
8. rhombifolia, S. cordifolia and S. spinosz as the source plants.

Plate XVIII

Sida (fruits and seeds)
2a &2b Sida rhombifolia Linn.

3a & 3b Sida veronicuefolia Lamk.

6a&6b Sida spinosa Linn.,

la&lb Sida acuta Burm,
4a&4b Side retuss Linn,

& 5 b Sida cordifolia Linn.
74 & 7b Sida rhomboidea Roxb.

Da




*BALA
Source plant in Kerala: Mostly Sida rhombifelia Linn.
var. retusa Linn.

Family: Malvaceae.

Sanskrit text :
Descriptive synonyms

e qI=fEET @20 §9 AAFHST T |
AZTa@) QIAYST GEeAl o @ & ||
AqrSsFATS[a®T RIAATH! FSQET T 4T |
TR ANADT FA EEAELF
‘ (M[ESHTR:)

Bala vatyalika vatyi saiva vatyalakaspi ca |
Mahzbalz pitapuspa sahadevi ca sa smrtz ||
Tatonyatibala rs'ya prokta kankatika ca sa |
Gangeruki nagabalz rs2 hrasvagavedhuka ||

(Bhavaprakasa)

‘GoT wgigl a1 Ayl awafiE |
AgrangEE AanEgAEa |
AEEeT aTged) @ A €A |
ggAl TgaEl qIagear JAARI ||

*The plants most commonly used as the source of Bala belong to the genus
Sida. The chief of these are. Sida retusa, or Side rhombifolia var retuse :
S. rhombifolia (type); Sida rhomboidea or S. rhombifolia var. rhomboidea; 8. spi-
nosa,. 8. cordifolia; S. acuta or 8. carpinifolia and occasionally also
S. humilis. or 8. veronicaefolis (as Bhumibali and Ngagabalz). The plant in
common -use in Kerala is S. rhombifolia var. reluss.

In addition to the aforesaid species of Sida species of Abutilon such as 4.
indicum, A. asiaticum, A. graveolens etc. species of Urens as Urena lobata, and
U. sinuata which go uuder the same or similar vernacular names as well as Pavonia
odorata and P. zeylanica and one or two species of Grewia, are also indicated as the
botanical source of Balz in certain books on Indian Materia Medica and these bear
Sanskrit or vernacular names suggestive of this factor.
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MEEHR ANTES @ETFaAF AT |

fagar qariter @osr gETegHr |

afewIfqaer gQyFdr a=ed) T FS4T |

Tsq7 SyF41 gsan=a; ¥4 IRasr Aar ||

el Ffa@ 39 AzrEwaIe |

w7 Ya@] <A awran 9a=@E Aad |l

(g=a-afifa=mg:)

Bala Bhadraudani vati samanga kbharayastika |
Mabasamangaudani ka sitapakyodanahvayz ||
Mahabalz varsapuspi tatha vatyayani smrta |
Sahadevz devasahz pitapuspa brhatphala |
Gangeruki nagabala kharagandhinika jhaga |
Visvadevz tatharista khanda hrasvagavedhukz ||
Balikatibalz prokta vatyapuspi ca kankata |
Visya prokta vrsyagandha saivabharibala mata ||
Balz catibalz caiva mahabala balzbalz |
Anya rajabalza ceti balayah paficakam matam ||

(Dhanvantari nighantu)

IIT WAFAGMF! 7 AZ ASTEA €A ERSIEH 7 |
FRAf0l agaw 3 Arzr A T@f gaEar @
AZTART SAVIS] FEAT[ HE3] FARH! FTEAT |
ERTAs 7 Fgadd gufadt Taem = @il |

ageAl flagedy arEt wTeEasd |

T geEr Afd A agI0AT 1)

AREAT AT G TG |

AETZA! NETATEl ARG AEIEST ||

ferazar qanfeer @t qmmagsr | -

TRV AFRURT FITEAEIRG W= |
afewifaer avar fAzga ai=gfasr e |
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AEIAREIE(AE qeET ganwET IfeATIEaTEa |
gagiegift 3 squrfEd iar 9o diqaa @& |
957 BREA =9 S Ha=er |

@sfEoz:) ;
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Bala samangaudanikz ca bhadra ]
Bhadraudan’; syat kharakastika ca | |

Kalyanin/i bhadrabala ca mota

Vati baladhyeti dasahvayz syat ||
Mahzabalza jyestabala katambharza

Kesaruhza kesarika mrgadani |
Syadvarsapuspapi ca kegavardhan’i

Purasin’i devasahz ca szarini ||
Sahadevi pitapuspi devarha gandhavallari |
Mrga mrgarasa ceti jiieyz saptadasahvaya ||
Bhadraudan’i nagabala kharagandhza catusphala |
Mahodaya mahz sakhz mahapatra mahzaphala ||
Visvadevz tatharista kharva hrsvagavedhuka |
Devadanda maha danda ghantetyahvastusodasa ||
Balikatibala balyz vikankata vatyapuspikaghanta |
Sita ca gitapuspa bharibala visyagandhika dasadha ||
Maha samangaudanika balahvaya

Vrksaruha vrddhibala ksatandula |
Bhujanga jihva pi ca gitapakin/

Sita balg gitavarz balottarz ||
Balya svarahati caiva vyalajihva tripaficadhz |

(Rajanighantu)

The synonyms are not much helpful in giving any clue to
the correct identification of the plant. Two of them namely Pitapuspi
(having yellow flower) and Catuspha’a (four-fruited) however give some
indication of the nature of flower and fruit. Four varieties namely
Bald, Nagabald, Atibald and Mahdbali are mentioned in Bhavapra-
kasa. Rajanighajtu mentions one more variety i.e. Rijabald. Oshadhi-
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nighantu, a book in Malayalam mentions a sixth variety called Gangeruki madhuramla kassyosnz gurustatha |
Bhitmibalg. Dalhana, commentator of Susrutasamhita says ‘‘Baldte- Katustikta ca vataghn’t vranapittavikarajit ||
bal@ suklapitapuspe’’, i.e. Bald and Atibald have white and yellow g
flowers respectively. (Dhanvantari nighantu)
Properties and uses Farfafaaar agy faQrdaran |

Tedtagg gEFRRERTEEY ||

g%l 9324 Fq A9 qeFf-am gt
[ =ged gild Age Fedlfrasdg AErEeT § &8 AR AR |

feaw 7ifg afyafiaagazag ||

TEFETET q e | geEfenll Fou ettt |
I AIUFS] AN FHATCON TETAT |
| SRRl F AAgIaIgeIa | Fog HgEaadt anfiafEri |
grargfaasr 92 aaar faqar @94 || faFar szarfaasr aasdt Tz |
| (ArEASHI:) FEgmETEEFEE A @ )

Balacatustayam gitam madhuram balakantikrt | AEfEAET A9Y SFal 4 BEET |
Snigdham grzhi samirisrapittasraksatan/asan’am || gFAl g?r: geFqear saEE EAEa |
Balamulatvaca scurjam pitam saksira sarkaram |
Mutratisaram harati d;_s‘gametanna-sams'ayah I (Ilaﬁquéi)

Harenmahzbala krechram bhavedva tan’ulomin/i |

] Balatitiktz madhura pittatisaranasan’i
Han’yadatibalz meham payasz sitaya samam || Araliio 4 pibealisatesd l

Balaviryaprada pusti kapharoga visodhan/r ||

i Sl Mahzbalz tu hrdroga vatarsah sophanasan’t |
‘g1 feasar fam {E{[gficm Toul fAE1a9d | Suklavrddhikari balya visamajvaraharini |
wafiaert efeq g saterafa 1) Madhuramlr nagabalt kasayosya gurustatha l
= > T Kanduti kusthavataghn'i vranapitta vikarajit |
Ty Eimiﬂal-ﬂ: iﬁ‘ﬁ'ﬂ]ﬂ?ﬁ l Tiktz katugcatibala vataghn/i kyminasan’t |
g?%ﬁﬂ e st Dihatrsni. visachardi kledopasaman’i para ||
HTH HU1"ST FAAAT TR | Mahﬁs.a;[.naﬁg-i madhura amlz caiva tridosaha |
FEHHRT 7 el AR, } Yuktyz budhaih prayoktavya jvarada havin/asin/i ||
(gra=a R fang:) l sk
Bala snigdh1 himz svadurvrsyz balya tridosan’ut | (Rajanigha
Raktapittaksayam hanti balavjo vardhayatyapi | _ ' f According to Bhavaprakas’/a the four varieties of Bala are
Mahabala tu hrdroga vatargah sophanasan’i | o cool, sweet, produce strength and beauty; are demulcent, arresting,

Suklavrddhikari han’yadvismam ca jvaram nrpam || ; cures Vatarakta, Raktapitta and consumption. Powder of Balz-
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root.-bark with milk and sugar stops polyuria Mahzbalz cures diffi-
cult passing of urine and corrects TVdta into its normal course:
Atibala with milk and sugar cures urinary diseases with increased
flow of urine like diabetes mellitus etc.

Other properties mentioned by Dhanvantari nighantu and
Rzja nighantu are: Bala promotes sexual vigour and vital factor.
Mahzbalz cures heart diseases, Vdta type of piles, oedema, and
irregular fevers. Nagabala is sweet, sour, astringent and hot, heavy,
pungent and bitter; cures Vita ulcers and Pitta diseases. Bala cures
Pitt a variety of diarrhoea. Nagabalz cures skin diseases (leprosy)
etc., Atibala destroys worms, burning sensation, thirst, poison and
vomitting. Rajabala cures burning in fever.

Caraka has included Balz in Balya and Brmhaniya groups.

——
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Sida retusa Linn.

A twig of an young plant.

2,

A twig with flower and fruits,

=

SIDA RETUSA Linn.*

Syn: Sida rhombifolia var. retusa Masters, ;
Sida retusa Willd. ; Sida chinensis Retz. ;
Sida philippica D C.

Family — Malvaceae.
Sanskrit —_— Balz, Atibala,
Malayalam — Kuruntotti, Anakuruntotti,
Valankuruntotti
Tamil = Kurundotti
Hindi — Jungli-methi

Distribution and habitat

The plant is found throughout the warmer parts of India-
chiefly in Bengal, Konkan, Bombay, Deccan, Carnatic and Kerala. It
is a common weed of waste places as well as of cultivated ground
and often grows gregariously.

Habit and general features

Sida retusa Linn. is an erect, wminutely stellately hairy, suf
frutescent herb or branched under-shrub from 30 to 90 cms. high
with a firm woody stem and densely intricate branches, bearing
simple, small short-petioled, variable generally obovate truncate or
more often retuse, serrate leaves and small short-stalked solitary
axillary yellow flowers. As in the other species of Sida the tissues
of the plant abound in mucilage, and the bark yields a fine flaxy
useful fibre. The plant usually flowers in the cool season, from
November to January but may be found in flower nearly all through
the year, in different localities.

External morphology

Leaves: Simple, 12 to 37 mm. long, alternate, short-petio-
led ; the petioles pulvinate, about 3 mm. or less, stipulate ; the stipules
filiform, longer than the petioles; blade — shape and size varies
according to the age of the plant. In seedlings and young plants, it
is obovate, those on the middle of the stem are obovate, cuneate at

*8ida retusa Lion. 18 the most commonly used source of Balaz throughout Kerala.
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base, truncate or retuse at tip and coarsely toothed towards the apex,
while those towards the top in the flower bearing branches are much

smailer and narrower. They are dark green and nearly glabrous
above but hoary tomentose beneath.

Flowers: Comparatively small, without any epicalyx, yellow,
fading to white, solitary axillary on peduncles about as long as the
subtending leaves with an articulation or joint abour the middle.
Calys — gamosepaious, persistent, broadly campanulate five angular,
five lobed, the lobes triangular acute and valvate in bud: corolla —
yellow, about twice as long and broad as the calyx, of five petals,
twisted in bud and free except at the base where they are joined to
the base of the staminal tube ; Stamens — many, the filaments united
below to form a short tube but free a bove, each tipped with an one
celled kidney-shaped anther. Pqstil — mostly ten-carpellary, rarely
of fewer carpels (5-8), the carpels united to form a superior ten
or fewer chambered ovary having a solitary ovule in each chamber
and with as many stylar branches as the number of carpels.

Fruit : Smaller than and enclosed within the persistent calyx.
The carpels when ripe are reticulated each having two short awns
about as long as themselves. They separate from each other and

from the central axis as indehiscent one seeded cocci. Seeds — smooth
black.

Officinal parts: The roots and occasionally leaves.
Description of the root system

The root system consists of the main tap root and many
branching lateral roots. The taproot attains a diameter of about 8
to 10 mm. and has a number of long wavy thin lateral roots. These
have a large number of wiry rootlets. The roots have an yellowish
brown colour and there are a few very small, tangentially elongated
slightly prominent lenticels on the upper part of the thick roots. The
outer surface of the root is not smooth on account of the presence of
the many small rootlets. A transverse section of the root shows a
central woody region which forms the major part of the root and a
thinner outer bark which surrounds the wood. The bark can be
easily peeled off from the wood in the fresh roots. In a root about a
centimeter in diameter the bark is only about one mm. in thickness.
In some roots there is a narrow hole at the centre of the root within

the wood.
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Histolegy

The outermost tissue namely the cork is very thin and com-
posed of 4 to 7 rows of thinwalled, rectangular tangentially elongated
cells with some of the outer cells detached and recurved. A
phellogen composed of a single row of narrow, thinwalled, tangen-
tially elongated cells is present. The phelloderm next within is very
thin being only two to three rows in thickness. Its cells are large,
slightly tangentially elongated and some of them contain large
cluster crystals of calcium oxalate measuring 24t in diameter. Just
inner to this layer narrow strips of crushed cells of old cortical
tissue are present. The bast or phloem occurs in conical strands
which are more narrow and linear when compared to those
of other species. These strands are separated by or alternate
with the widened distal ends of the meduilary rays. Each
conical strand of bast is composed  of 9-11 rows of
tangential strips or zones of fibre groups alternating with
the regular phloem elements. In each fibre group the number of cells
vary from four to fifteen or more. The fibre cells are long and
thickwalled. The cells of the phloem elements at the outer half of the
phloem strand are thinwalled and oblong or almost rectangular with
rounded corners. Some phloem parenchyma cells contain small cry-
stals of calcium-oxalate, Very thin strips of crushed phloem elements
are also present in this region. Towards the inner half of the phloem
strands lysigenous cavities are found in between the two adjacel.lt-
fibre groups in a tangential row. The cells of the phloem tissue In
the newly formed phloem are small, thinwalled and mostly polygonal.

Inner to the phloem is the cambium which is formed of oue or
two rows of narrow, thinwalled cells. The wood which forms the
major part of the root is composed mostly of secondary elements. The
primary xylem present at the centre of the wood is tetrarch.
The wood is composed of vessels, parenchyma, fibres and meduilary
rays. The vessels are many, pitted and vary in diameter from 30 to
50 ;.  Tyloses are present in some of the vessels. Groups of wood
fibres are present almost in concentric rings alternating with groups
of xylem parenchyma cells. They are tlhickwalled and in transverse
section appear slightly smaller in size than the parenchyma cells
which are also thickwalled. Only a few xylem parenchyma cells
contain starch grains. The starch content is less when compared
with Sida rhombifolia (type), Sida rhomboidea, Abutilon ete.
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Medullary rays. Many, long, uniseriate, as well as biseriate, and
almost straight. Most of them extend from the centre to the periphery
‘(.)f the root. The secondary rays are mostly uniseriate. The ray cells
In the wood are radially rectangular thickwalled and packed with
Small compound starch grains. The ray cells of the bark are thin-
walled. The rays dilate gradually towards the outer region of the
Phloem strands and the ray cells also gradually become larger. To-
wards the distal end of the rays the cells are tangentially elongated
and thinwalled and most of the cells contain small cluster crystals
of calcium oxalate. Only a few ray cells contain starch granules.
The starch grains are compound consisting of two to four compon-
ents. Grains with six components are also met with. The starch
grains are comparatively much smaller than those present in
S. rhomboidea, Abutilon sp.ete. Almost all the cells at the distal
widened ends of the primary medullary rays contain large cluster
erystals of calcium oxalate varying from 15 to 24 M in diameter.

-Distinguishing characters

The presence of large numbers of cluster crystals in the ex-
Panded distal ends of the medullary rays, the presence of small
lysigenous cavities towards the periphery of the bark in the bast
region and the comparative scantiness of starch grains as well as the
small size of the fibre groups there, are noteworthy features.
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Histology of roots of Sida retusq Linp, & Sida rhombifolia LinD.
(Figs. 1 to 6) Sida retusa Linn.

1. Diagrammatic sketch of a 2. CQork and cortex, 4, Wood
sector of T. S. of the root 3. Bast 5. Crystals )
6. Starch grains.

(Wigs. 1 to 12) Sida rhombifolia Linn.
7. Diagrammatic sketch of a scétor of 10. Wood.

T. S. of the root. 11, Portion of the bast showing the
8. Cork and cortex. lysigenous cavity

9. Bast with the cambinm 12, Crystals and starch grains.
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SIDA RHOMBIFOLIA Linn. (type)*

Synonyms: S. Canariensis Wild.; S. compressa Wall.

Family: — Malvaceae.

Sanskrit — Bala, Atibalz, Mahzbalza, Pitabaliz,
Pitapuspi, Sahadevi, or Sahadeva,
Prasadini.

Malayzalam — XKuruntotti, Anakuruntotti

Tamil — Kuruntotti, Cittamutti

Hindi — Barela, Lzalbariala, Bariara, Kharenti,
Swetberela, Sahadevi or Sahadeva.

Telugu — Atibala, Atibalachettu.

Distribution and habitat,

The plant is widely distributed throughout tropica@ I{ldia
found growing as a weed of waste places in all the plains districts.
It is seldom cultivated.

Habit and general features.

Sida rhombifolia Linn. is an erect woody herb or at times in
places of good rainfall a branched undershrub with strong wiry
flexuose branches, the surface glabrous or sparsely beset with scat-
tered simple and steillate hairs, bearing simple, wlternate, short—
petioled stipulate rhomboid-lanceolate leaves serrated towa_rds the
top, and small yellow solitary axillary flowers on slender articulated
peduncles. The stem and branches are slightly woody and covered
with a thin tough fibrous bark. The fibres which occur abundantly
are of a fine flaxy nature and very valuable. The whole plant

especially the tissues of the leaves, bark and flowers abound in
mucilage.

There is considerable variation in the form and size of the
leaves, the relative length of the peduncle, the position of the joint
or articulation on the latter and the size of the carpellary awns.

The plant is generally in flower during the cool months of the
year, from November to January.

* Chopfaﬂlndigenous drugs of India, p, 528) includes S. rhombifolia type as

well as the varieties microphylla Cav; obovata Wall, retusa Linn; rhomboidea
Roxks; and scabrida W, & A. as the botanical sources of Balg.
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External morphology.

: Leaves : simple, alternate, polymorphous, 2.5 to 6 cms. or more
long. and up to about 2:5cms. broad, short-petioled; - the petioles pulvi-
nate at base and apex, 6 mm. to rarely 12 mm. long stipulate; the
stipules — longer than the petioles about 6 to 12 mm. filiform or linear,
and setaceous; llade — variable in size and shape even in the same
plant usually narrowed or tapering and three nerved at base, broad-
ened at the top, obovate to broadly rhomboid in seedlings and young
plants but become narrower in the older twigs; margin entire
towards the base, serrate on the upper part, the surface glabrous or
nearly so above but comparatively somewhat whitish or hoary and
covered with soft silvery hairs underneath.

Flowers: without an epicalyx or involucre of bracteoles,
about 1 cm. in diameter, mostly yellow rarely whitish, solitary, on
slender peduncles that are axillary or appearing clustered or crowded
towards the ends of the branches. The peduncles are longer than
the petioles, rarely less than twice as long as the petiole- They vary
from 2 cms. to over 25 cms. in length, the lower ones being compara-
tively longer than the upper and disarticulate at a joint at or above
the middle, i, e. nearer the calyx Calyr — gamosepalous, broadly
campanulate, five angled, five lobed, the lobes deltoid acute or
shortly acuminate and valvate in bud. It is persistent and encloses
the ripening fruit. Corolla — yellow or rarely whitish : when fully
open nearly 15 mm. broad ; of five free spreading petals which are
unsymmetrical or oblique and slightly or shallowly bilobed at the tip,
twisted in bud and adnate by their bases to the base of the staminal
tube. Stamens: many, mon-adelphous to form a short staminal tube
or column that surrounds the pistil and divides at the top into
many anther bearing filaments ; anthers — kidney shaped, one celled.
Pustil - generally of eight to ten united carpels. Ovary — superior as
many chambered as the number of carpels with one ovule in each
chamber and with as many stylar branches (or free styles). Kach
ccarpel has usually two short awns or beaks at the top.

Fruit: a depressed globose, schizocarp enclosed within the
calyx. The ripe carpels are about as long as the calyx and have two
straight sharp long narrow horns or awns without barbs and separate
as one seeded indehiscent units from a short central axis. Seed:
solitary, pendulous or horizontal, and smooth with its radicle superior.
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Officiral parts:

The entire root system and occasionally the leaves.
Description of root:

The main or tap root attains a diameter of about 12 mm. but
is comparatively short. The lateral roots are longer but thinner
and possess numerous rootlets. These may be straight or more
often wavy and are brownish yellow in colour. The outer surface is
not smooth due to the presence of many longitudinally elongated
and oval lenticels and many small rootlets.

Histology:

In a trensverse section of a root of about 8 mm. in diameter
the bulk part is constituted of the wood and the bark has only a
thickness of about one mm. The outermost layer of the root namely
the cork is composed of three to eight or ten rows of narrow rec-
tangular, tangentially elongated thin walled cells having a light
brown colour for the cell walls. Inner to the cork the phellogen is
Present composed of a single row of thin walled, narrow slightly
tangentially elongated cells. Coriex - Secondary cortex formed by
the activity of the phellogen is very thin consisting of two or three
rows of thinwalled almost rectangular but larger cells. Primary
‘cortical cells are present but large lysigenous cavities are formedv
in this tissue just above the medullary ray expansions. A few of
the cortical cells contain cluster crystals of calcium oxalate. Bast-
This tissue as seenin T.S. appears in the form of conical strands
composed of nine to eleven or more tangential rows of.ﬁbre-
groups alternating with the regular phloem tissue. The primary
Phloem elements situated towards the outer border, are crushed
and the strips of crushed tissue are seen in batween the fibre groups.
The fibre groups at the pheriphery are smaller than those occurring
inside. Towards the mid region of the bark portion or just above
the recently formed phloem many small lysigenous cavities are
found in between the two adjacent fibre groups. Some of the
phloem parenchyma cells of this region contain small starch
granules. The fibre groups situated at the regioa of the newly
formed phloem are composed of a larger number of cells than
those at the periphery. The cells of phloem elements are thinwalled

polygonal and are smaller in cross section than those at the outer
region,
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A Cambium consisting of nne or two rows of thinwalled narrow
tangentially elongated cells is present inner to the phloem

The wood which occupies the central part of the root consists
of many vessels, alternating bands of incomplete or complete rings
of wood fibres and wood parenchyma and the medullary rays. At the
centre of the wood six primary xylem groups are present. The
vessels are comparatively much narrower than in other species.
They range in diameter from 20 to 50 . and are distributed in
small groups of 2-4 in radial lines. Most of the vessels appear
occluded with tyloses. The wood parenchyma cells are thickwalled
and are packed with small mostly rounded starch grains. Compound
grains of 2 to 4 components measuring about 6 M are also very
common. The wood fibre cells which are arranged in alternating
layers with the parenchyma cells are also thickwalled but most of
the cells are slightly smaller in T. S. than the parenchyma cells.

Medullary rays. Many, long and radiate from the centre.
Most of them are uni-and biseriate, except the primary medullary
rays which are four or more seriate. The ray cells within the wood
are slightly radially elongated and thickwalled and are packed with
starch grains. The ray cells in the phloem region are thinwalled,
and slightly larger than those of the woed being rectangular or
slightly radially elongated. The ray cells gradually widen and
become tangentially elongated towards the distal end of the rays.
Most of them contain starch grains and a few cells contain crystals
of calcium oxalate measuring about 21 M in length.

Disti nguishing characters

Large cavities are found at the periphery of the root just above
the ray expansions. Small lysigenous cavities occur within the conical
strands of the phloem at the innermost region as in Sida retusa.
Most of the ray cells contain starch grains. Only a small quantity
of erystals is present. In the wood the xylem fibres and xylem
parenchyma are present in separate bands and the xylem parenchyma
cells contain starch grains. The vessels are not very wide and most
of them are occluded with tyloses.
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Plate XXII

SIDA RHOMBOIDEA Roxb.

Synonyms : Sida rhombifolia Linn. var. rhomboidea Masters.;
Sida orientalis Cav.

\ Family : Malvaceae.
’ Sanskrit ~—  Bala Mahabala
( Malayalam — Kuruntotti i
7 ) Tamil — Cittamutti, Arivalmunaipundu ;
g Hindi — Sufet or swet bariala or Barela
e Distribution and habitat.

7

Throughout the warmer parts of India: recorded occurring in'
Assam, Bengal, Bombay, Mysore, Andhra, Madras and Kerala. It is’
a weed of waste places; found also as an under-growth of open:
forest lands, but is not very common. ‘

‘ Habit and general features.

Sida rhomboidea Roxb. is & nearly glabrous, erect, ramous
Perennial undershrub growing 90 to 120 centimeters high, with a short
erect stem and ascending or upwardly directed branches, the
: Yyounger shoots a little mealy, bearing simple, alternate, short=
\\\\\\-&\ Petioled, rhomboid or rhomboid-lanceolate coarsely toothed leaves
é:/‘— and fairly large solitary axillary yellow flowers ¥that open towards

R

S

. noon or in the afternoon. The stem bark yields fine or delicate flaxy
ﬁbl‘es and the tissues of the entire shoot abound in mucilage. Flowe-
ring time usually the cool season from November to January.

\\

e

External morphology.

Leaves : simple, alternate, of varying sizes, short-petioled;
the petioles — pulvinate, 3 to 6 mm. Jong; stipulate; the stipules -
longer than the petioles, setaceous or bristle—shaped; blade — widely
rhomboid-lanceolate or occasionally ovate—elliptic, those towards the

‘ base or in young plants rhomboidal, those in the upper and flowering

7 twigs elliptic to lanceolate, rhomboid-lanceolate or narrowly rhom-

[ boidal coarsely serrate, cuneate and three nerved at base, nearly
o

glabrous above, hoary with short tomentum beneath. The size and
shape of the leaves vary even in the same plant. The length may

Sida rhomboidea Roxb. be up to 6 cms. and breadth upto 3.5 cms.
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Flowers: without epicalyx, comparatively large, solitary
axillary or collected into leafy corymbs at the ends of the branches
yellow or pale yellow, regular, bisexual and hypogynous; peduncles —
slender, erect, shorter than but more than half the length of the
leaves ~ 1.8 to 2.5 cms. or more in length, with a joint or articulation
at or near the base, mostly solitary or occasionally two or more
arising from the same axil. In the upper branches, on account of the
branches being smaller, the internodes shorter, and the smaller size of
the leaves, the flowers appear somewhat crowded into leafy corymbs.
Calyz — gamosepalous, without an involacre of bracteoles, broadly
companulate, persistent, minutely hairy, five-toothed, the teeth
valvate in bud. Corolla — pale yellow, sub-rotate, of five free twisted
petals which are obliquely and deeply retuse and adnate to base of
the staminal column. Stamens - many, mon-adelphous, the tube
short breaking into several antheriferous filaments at the top s
anthers-one celled kidney - shaped. Pistil — ten carpellary. Ovary — ten
celled with one ovule in each loculus and with ten short stylar
branches. The carpels when young together form a depressed some.
what umbilicated orb-covered by the incurved lobes of the calyx,
but when the seeds mature, they diverge or separate into one seeded-

cocei, each coceus or carpel, usually muticous or with rather very
short inflected awns,

The chief differences from Sida rhombifolia are in the shape
and margin of the leaves, the position of the joint or articulation on
the peduncle and the size and nature of awns.

Officinal part: Root and occasionally leaves
Description of the root :

‘ The root-system consists of a fairly stout taproot about one cm.
in diameter with several slightly thinner lateral roots. The roots
a?‘e woody and fibrous and have an yellowish brown colour. The
outer surface of the root ig smooth except for the presence of a
number of small wiry rootlets and many dot-like Ienticels towards the
basal portions, The major part of the root is composed of the cent-
ral woody strand which is surrounded by a thin bark that can be
easily pecled off in the fresh condition,

= 8
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Histology.

The outermost tissue in the transverse section of the root is the
cork which is very thin (40 & to 60 i) and composed of four to eight
rows of thinwalled rectangular or slightly tangentially elongated
cells. Tn certain regions the outermost row of the cork layer is.
slightly detached due to exfoliation and their cell walls have a light.
yellow colour. The cortex is very thin consisting of two to three
rows of fairly large tangentially elongated thin.walled cells.
Some of these cells countain large cluster crystals of calcium’
oxalate about 15 to 20 W in diameter. A few other cells contain
small mostly subspherical starch grains of 3 4 to 6 & in length.::
The bast which forms the major part of the bark appears as conical"
strands with the bases of the latter facing the wood and separated
by the broadened distal portions of the medullary rays. Each
conical strand is composed of several groups of fibre cells arranged in
tangential bands alternating with thinwalled phloem elements. The,
number of cells in each fibre group varies from two to sixteen, th‘f’:
smaller groups being situated towards the perjphery and the larger
groups in the inner portions of the bast. The bast fibres are neaily
uniform in thickness or size and their length varies from 1 t¢ 1.5 mm.
The alternating strips of phloem are composed of thinwalled paren-
chyma some of which contain small starch grains and others small
-cluster crystals of calcium oxalate. The sieve tubes and companion

cells being small are not very conspicuous even in the recently
formed regions.

The medullary rays present in the bark are mostly uni-or
biseriate or occasionally triserinte. These expand towards the
Periphery of the root. The medullary ray cells near the cambium are
almost cubical or slightly elongated but they gradually lengthen in
a tangential direction at the distal ends of the rays. Most of the
ray cells cither contain starch grains or cluster crystals, the cry-
8tals being very abundant in the ray cells situated at the ouier
regron of the bast, A cambium consisting of a single row of thinwalled
tangentially elongated cells is present inner to the phoem.

The wood forms the central major part of the root. It is
composed of a large number of vessels, wood fibres, xylem paren.
chyma and meduilary rays. The groups of xylem parenchyma are

3, Gh Wi @‘3‘&’ m }
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not however so closely arranged to form weli defined concentric rings
alternating with rings of xylem fibres as seen in S. rhombifolia;
8. rhombifolia var. retusa; or S. veronicaefolia. Vessels are found in
small groups of two to four. They are arranged in radial rows, vary
in diameter from 35 U to 75 & and some of them contain tyloses. The
wood fibres are very thick-walled and occur in groups. The xylem
parenchyma cells are also comparatively thickwalled, and arranged
compactly. They are more or less of the same size as the fibre cells as
geen in transverse section and contain starch grains. Most of the
medullary rays present in the wood are uni-or biseriate and they
start from very near the centre of the root. The ray cells are
radially elongated thickwalled and almost all of them are packed
with starch grains.

In the size of the conical strands of bast, the size and number
of bast fibre cells in each group and the presence of cluster crystals
of calcium oxalate in the cells of the distal broadened portion of the
medullary rays there is close similarity between this plant and
8. rhombifolia var retusa.
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Histology of the roots of Sida rhomboidea Roxb.
and Sida spinosa Linn,

(Figs. 1 to 5) Sida rhomboidea Roxb.
Diagrammatic sketch of a sector of 3. Bast and cambium.
T. S. of the root, 4. Wood.
Cork and cortex.,

(Figs. 6 to 8) Sida spinesa Linn.

Diagrammatic sketch of a sector 7. Bast and cambium.
of T. S. of the root. 8. Wood,
Cork and cortex.
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SIDA SPINOSA Linn.*

Synonyms : Sida alba Linn.; S. alntfolia Linn. ;
S. glandulosa Roxb.; S. boriaria Wall.

Family: - Malvaceae
Sanskrit - Nzgabala, Kharyasta or Kharyastika
Malayzlam - Kattu — venthiyam, Anakuruntotti,
Tamil - Mayirmanikkam,
Hindi - Bariyara, Janglimethi, Gulsakari
Telugu - Chinamootam.

Distribution and habitat.

The plant is found throughout the hotter parts of India but is
more common in the dry districts. It has been reported occurring in
Bengal, Bombay, Gujerat, Sind, the Circars, Carnatic and Madras.
It is a weed of waste places roadsides and lands that have lately
been under cultivation, but is not very common in Kerala.

Habit and general features.

Sida spinosa Linn. is a small erect, or suberect, grey pubes-
cent suffruticose branched herb or very rarely an undershrub with
a slender erect stem ¢ winding from branch to branch >’ and many
Small branches, the young shoots covered with soft grey mealy
stellate down and bearing simple small ovate or rounded cordate,
variable leaves usually with two or occasionally three, small or
minute, stiff somewhat spiny projections or tubercles at the nodes
adjacent to or just below the place of insertion of the leaves, and
small cream yellow solitary axillary flowers on slender jointed pedu-
ncles with the joint or articulations near the flower.

The plant is in flower usually during the rainy and cold sea-

“sons mostly from October to December, but may occasionally bear
flowers all through the year.

*Kirtikar and Basu, Sir R. N. Chopra and others equate Sido spinosa as
Nagabali. According to certain others Nagabalz is Sida veronicaefolia.
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External morphology

Leaves: simple, alternate, short petioled; the petioles — half to
three quarters the length of the leaves (blade), generally 1.2to
2°5 cms. or more long with 2 or 3 small hard glands or projections,
one on each side and one below their insertion, stipulate - the
stipules subulate arising from the short stiff lateral projections; blade -
variable, 12 to 18 mm. long or occasionally longer (up to 5 cms.)
roundish ovate, ovate, obovate, oblong, elliptic-oblong, lanceolate or
even linear-lanceolate, obtusely serrate or coarsely crenate-serrate,
three nerved and rounded to subcordate or sometimes cuneate at base,
rounded to narrowed at apex, ultimately glabrate above and stel-
lately grey pubescent or hairy beneath with a scattering of
silvery hairs all over.

Flowers: small, about 12 mm. across, pale yellow to cream
white, axillary solitary on slender peduncles that equal or slightly
exceed the petioles 12 to 18 mm. long with a joint towards the top
very near the calyx. The peduncles are mostly solitary, but occa-
sionally there may be several flowers associated together on short
axillary branches with reduced leaves or without leaves. Calyz -
without an involucre of bracteoles, gamosepalous, persistent, grey
pubescent, regular cup shaped, five lobed the lobes deltoid or- trian-
gular acute and valvate in bud. Corolla - pale yellow, slightly
exceeding the calyx of five free obliquely triangular twisted petals.
Stamens - ten or twelve to fifteen monzdelphous, the free ends bear-
ing half anthers.  Pistil - mostly of 5.6 or rarely of 3 carpels
that are united to form an as many chambered ovary with one ovule
in each locule. Carpels pubescent, equalling or scarcely longer than
the calyx, with two short erect or slightly divergent hairy beaks or
awns about half the length of the carpel arising from a conical base.
Seeds - smooth, brownish black, one in each carpel.

Officinal part: Root,

Histology : The outermost tissue in the transverse section of
the root namely the cork is narrow (20-40 &) and composed of 4 to 6
rows of thin walled tangentially elongate cells. The cells of the
outermost row have a light cream colour for the cell walls. The cortex
(within the cork) consists of only three or four rows of slightly large

Plate XXIV
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tangentially elongated thinwalled cells, a few of them containing
cluster crystals of calcium oxalate and some others starch grains
measuring 3 W to 6 X in length, The starch and crystal content is
comparatively very meagre in this species. The bast is found in
T.S. in the form of conical strands as in other species but the
number of strands is fewer. Each conical strand of bast consists of
5-7 tangential strips of bast fibre groups alternating with the regular
thinwalled phloem elements. Each group of bast fibre is composed
of three to 20 or more cells. The smallest groups are arranged at
the periphery of the root. The cells of tlie phloem elements alterna-
ting with the outer most groups of bast fibres are thinwalled and
tangentially elongated with some of the cells very much compres-
sed, but the eells towards the interior are more regular, polygonal
and thinwalled. In the recently formed phloem, sieve tubes and
companion cells are distinct. Here the cells of the phloem are
slightly longer in T. S. than those of S. acuta, S. cordifolia etc. bub
these cells do not contain any crystals or starch grains as in the
other species. They ray cells present in this region are radially
elongated and they become larger and tangentially elongated towards,
the periphery. Some of the ray cells situated at the innermost part of
Phloem contain cluster crystals and a few small starch grains. At the
regions of the ray expansion all the cells are tangentially elongated
Some of them containing starch grains and a few others crystals.
Some of the ray cells are found to be much compressed so that narrow

tangential strips of compressed cells are found at the distal ends of
the rays,

A cambium composed of a single row of narrow thinwalled
rectangular cells is present inner to the bast. The wood forms the
major part of the root and consists of a large number of vesse‘ls
Xylem parenchyma fibres and medullary rays. The vessels oceur in
Small groups of 2-4 distributed in the form of concentric rings.
There is comparatively less of xylem parenchyma ceils and more of
fibres. The vessels are pitted and vary from 30 & to 85 W in dia-
meter, A few vessels towards the centre are occluded by tyloses.
The xylem parenchyma cells are thickwalled and are not arranged
in wide bands as in other species being very much less in number
and they too are not packed with starch grains as in other species.
The xylem fibres are thickwalled and occur comparatively in a larger
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proportion than the parenchyma. The medullary rays are one %o
three seriate. Four primary rays are clearly made out. Most of the
rays start frow the centre of the wood and reach up to the cortex at
the periphery of the root. The ray cells within the wood are slightly
radially elongated thickwalled and most of them have a small
quantity of starch grains. The size of the grain is also smaller when

compared with the other species.

Distinguishing characters

This can be differentiated from other allied species by the
following:—

(1) the presence of only a comparatively very small quantity
of crystals and starch grains.

(2) the expanded distal ends of the medullary rays are wider.

(3) the meagre presence or even absence of crystals and
starch grains in the ray cells,

(4) the xylem parenchyma and the wood fibres are not so
distinetly differentiated to form tangential strips or bands.

(5) the tetrarch parenchyma and xylem.
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Plate XXV

SIDA CORDIFCLIA Linn.»

Synonyms: Sida herbacea Cav.; Sida althaefolia Swartz.;
Sida rotundifolia Cav.
Family: — Malvaceae.
Sanskrit — Balz, Batyulaka or Badiyalka, Badyulaka.
Malayalam — Vellaram, or Velluran, Vellurpam or Vellar-
pan, Katturen or Katturan:

Tamil — Malaitangi, Pilambasi, Visabodi, Nilatutti,
Arivalmunaipundu.f ' ’
Hindi — Cikana, Bariara, Bariara, Barizla, Barela,

Kharenti, Gulaskari, Kungyi, Barial,Bariar.
Distribution and habitat.

The plant is found throughout the tropical and subtropical
regions of India up to an elevation of 1800 meters. Bengal, Bombay,

Coromandel, Carnatic, and Kerala are the chief regions of its

occurrence. It is a very common weed of roadsides and waste places
in Kerala where it most often grows gregariously.

Habit and general features.

: Sidt cordifolia Linn. is an annual or under favourable condi-
tions a perennial, short erect, greyish-green, softly hairy or pubes-
cent woody herb, growing to about 60 ¢ms. or more high with short
stem and branches, bearing, orbicular, or ovate, or cordate or ovate-
cordate obtuse very downy leaves and small pale yellow to whitish
solitary, axillary flowers. The plans yields a fine fibre from its bark.
Flowering time; mostly the rainy and cool seasons, Generally from
October to January or February the plant is in flower.

External morphology.

Leaves: simple, 2'5 to 5 cms. long and 1°8 to 3 cms. wide,
alternate, petioled; the petioles — about as long as the blade, 1 2 to
3°7 cms. long, pulvinate; stipulate, the stepules — linear about half the

* Sida cf;;iiifoli : Lian. as well as S. acuta, S. retusa, S. rhombifolia and 8. spinosa
are equated as Balz by Khory and Khatrak. Five varities vig. Bali, Mahibala,
Nagabali, Atibali and Rijabalz are mentioned in the Ayurvedic texts,

+ Most of these vernacular names are applied to other species of Sida also.
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length of the petiole; blads — orbicular, ovate, ovate—oblong, or
cordate; base, cordate or occasionaliy cuneate apex obtuse,
margin crenate, or bluntly serrated and surface very downy or velvety
— tomentose on both surfaces.

Flowers: without an epicalyx, light or sulphur yellow, to
creamwhite mostly axillary and solitary, but appears crowded in the
upper portions and towards the tips of the branches. Pedwuncles -
12 to 18 mm. long with an articulation or joint above the middle or
nearer the flower. The lower peduncles are usually distant and
longer than the petioles and the upper comparatively shorter and
crowded. Calyz — gamosepalous, persistent, without bracteoles,
6 to 8 mm. long, downy or hairy, subglobose to cupshaped, five- lobed;
the lobes ovate acute and valvate in bud. Corolla — pale or sulphur
yellow, slightly longer than the calyx of fine free petals that are
twisted in bud and adnate at their bases to base of the staminal
column. Stamens — many, monadelphous, with the filaments free
towards the top where they bear small half anthers. Pistil — ten car-
pellary, syncarpous; Ovary — superior ten chambered with one pen-
dulous ovule in each chamber. '

Fruit: a depressed globose schizocarp, 6 to 8 mm. in diameter
with the seed bearing basal part enclosed in the calyx. The ripe
carpels are furrowed at the back, the sides reticulated and the two
dorsal margins almost scabrous. Each carpel has two long straight
linear or setaceous awns that are about as long as or more often
longer than calyx. These are ciliate or covered with stiff or scabrid
reflexed hairs and project above th> calyx. When ripe the individuals
carpels separate from each other and from the central axis as one-
seeded indehiscent cceci. Seeds — smooth. -

Officinal part: Roots,
Description of the root: 1In general appearance the roots of

S. cordifolia resemble those of S. agcutq but the colour is slightly
paler.

Histology:

A transverse section of the root is circular in outline with a
very wide central woody part and a thin outer bark. The bark is
about 1 mm. in thickness in roots with a diameter of 8 mm. or
more, The outermost tissue the cork consists of 4 to 6 rows of thin-
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Plate XXVI

Histology of the roots of Sida cordifolia Linn. & Sida acuta Burm.

(Figs. 1 to 6) Sida cordifolia Linn.
1. Diagrammatic sketch of the 2. Cork and cortex. 4. Wood.

T. S. of the root. 3. Bast and cambium, 5. Crystals.

6. Starch grains.

(Figs. 7 to 12) Sida acuta Burm.
7. Disgrammatic sketch of T. S, 10. Wood.
of the root. 11. Crystals.
8. Cork and cortex 12a & b. Starch grains.
9, DBast and cambium
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walled, tangentially elongated cells of which the outermost one or

two rows of cells are slightly ruptured and light brown in colour.
Inner to the cork is the phell igen consisting of a single row or narrow,

thinwalled tangentially elongated cells. The cortex is also very

narrow consisting of three or four rows of comparatively large poly-

-gonal or slightly tangentially elongated thinwalled cells. A very

limited number of these cells contain calcium oxalate crystals and
several others have small starch grains. The starch grain content of
the cortical cells is comparatively very low in this species.

Bast is similar in structure to those of the other species and
occurs in the formn of conical strands asseen in T.S8. each strand
being composed of 5 to 6 or more tangential bands of thickwalled fibre
groups alternating with thin-walled phloem elements. The fibre
groups here however are not so large asin S. acuta. Some of the
phloem parenchyma cells at the outer region of phloem contain small
ciluster crystals. In the recently formed phloem the parenchyma
cells are slightly larger than those in Sida acuta and are polygonal.
Sieve tubes and companion cells can be differentiated, Almost all
the medullary ray cells in this region contain cluster crystals of
calcium oxalate. A distinct cambium can be made out.

Wood: consists of vessels, xylem parenchyma, xylem fibres
and medullary rays. Vessels are many, distributed through-
‘out the wood and occur solitary or in groups of 3 or 4. They vary
in size and shape. The xylem parenchyma are found surrounding
the vessels, but do not form distinet concentric rings as in Sida.
retusa, Sida rhombifolia, Sida veronicaefolia “etc. The parenchyma
cells which are of the same size as the fibre cells are thickwalled and
contain starch grains. The fibre cclls are very thickwalled and are
found in greater proportion than the xylem parenchyma. Four groups
of primary xylem are present at the centre of the wood.

Medullary rays: These are many and mostly uni-or biseriate.
They extend through the wood and reach up to the cortex in a
straight course. The ray cells within the wood are also thickwalled,
radially elongated and most of them contain small erystals of calcium
oxalate, while those in the bast are thinwalled, radially elongated,.
fairly wide and almost all of them contain crystals of calcium
oxalate. The rays expand towards the outer region and cells at the
distal ends appear tangentially elongated.



SIDA ACUTA Burm.¥

Synonyms: Sida carpinifoiia Linn.; Sida lanceolaia Willd.
Retz.
Family : Malvaceae
Sanskrit — Bala, Rajabalz, Brihannzgahalz,
Puanijivaka. Pronijivaka Vatyalika
or Vatyaluka, Vatya.

Malayalam — Tsjeruparua, Cheruparua, Malatangi,f
Kuruntotti.
Tamil — Pazampzsi, Malatangi, Arivalmukham,

Malaikurundala, Ponmusattai, Mayir-
manikkam, Vathatirippi, Vizhabodhi.

Hindi — Janglimethi, Lahanchikna, Kharenti,
Khareta or Kureta, Bariara or Bariala,
Paharibariara, Karela.

Telugu — Cittimu, Cittamutti, Visaboddi, Saha-
devi,

Distribution and habitat.

g The plant is found distributed throughout the hotter parts
of India, chiefly Bombay, Konkan, Deccan, Bengal, Madras and
Kerala. Ibis a fairly common weed of the waste places of the plains
districts and often grows gregariously,

Habit and general features

Sida acuta Burm, is a much branched nearly smooth to sparsely
and minutely hairy erect suffrutcose (woody) herb or undershrub
growing 90 cm. or more high, with a short stem, slender terete
flexuose branches and bifarious spreading branchiets, bearing simple,
short—petioled pale green lanceolate serrated leaves 2.5 to 7.5 cms.
long, and small yellow, short peduncled axillary flowers. The tissues
of this plant also, as in the other species of Sida abound in mucilage.
Flowering time—the cool season, mostly from October to January.

* considered a botanical source of Balz and referred to as such by Dymock.
+ The term malatang: is also applied to Cissampelos pareira.
$ Also applied to 8. veronicaefolia.

)

Plate XXVII

Sida acuta Burm.
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External morphology.

Leaves: simple, alternate, short-petioled,—the petioles — pulvi-

- nate mostly under 6 mm. long - stipulate, stipules — linear-subulate,

two to three times as long as the petiole, ciliate and many nerved;
blade — 2°5 t0 7°5 cms. in length and 6 to 18 mm. wide, pale or light
green, lanceolate or linear-lanceolate, serrate or rarely crenate,
base rounded or sometimes somewhat cuneate, apex acute, the
surface glabrous or slightly sprinkled with hairs but ultimately

glabrous, light green above, and minutely tomentose and paler
beneath.

Flowers: small, yellow, regular, without an epicalyx, about
1.2 cms. in diameter, axillary, solitary or occasionally arranged in
short axillary branchlets with reduced leaves. Peduncles— as long
as or occasionally longer than the petiole, with a joint or articulation
about the middle. Calyz - persistent, gamosepalous, 6 to 7 mm. long,
practically glabrous — fivelobed; tube — subglobose, lobes = triangular,
acute and valvate. Corolla — of five free twisted petals nearly twice
the length of the calyx and adnate at its base to the base of the
staminal column. Stamens — many, mon-adelphous, the staminal tube
short, separating at the top into many antheriferous filaments each
tipped with a small reniform anther. Pistii — of five or more carpels,
commonly ten-carpellary; the ovary depressed globose, as many
chambered as the number of carpels, usually with one pendulous
ovule in each loculus; séyles as many as the number of carpels, each
with a terminal stigma.

Truit: Bneclosed within and shorter than the persistent calyx,
5 t0o 6 mm. -in diameter. Ripe carpels 5 to 10 rugose, strongly
reticulate towards the dorsal margin, They ultimately separate
from each other and form a short central axis as one seeded inde-

hiscent rugose birostrate or two horned segments. Seeds— smooth
black.

Officinal part: The roots.

Description of the root.

The root sytem consists of a short stout taproot attaining a
diameter of abouat one cm. and many long and flexuose fairly thick
lateral roots. The roots have a pale yeliow coloar. The outer surface
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is fairly smooth, except for the small filmy strips of exfoliating cork
a few small rootlets and numerous dot like lenticels. The bark has a
thickness of about 1 to 13 mm. and can be easily peeled off in the
fresh condition.

Histology

A transverse section of the root of Sida acuta shows an outer

thin layer of bark of about 14 mm. thickness and a central woody
portion which forms the bulk of the root.

The outermost tissue namely the cork is very thin (28 to 40 f)
It consists of 4 to 9 rows of rectangular to slightly tangentially elon-
gated thinwalled cells. The outer border of the cork is not even on
account of exfoliation, and some of the outer cells appear recurved
and slightly tangentially elongated. The coréez inner to the phello-
gen is a very thin zone consisting of two or three rowsof tangentially
elongated slightly large cells some of which contain very small starch
grains and some others cluster crystals. When compared to the other
species of Sida the number of cells having cluster crystals of calcium
oxalate is very few here.

The bast present inner to the cortex forms the major part of
the bark and appears as conical strands with their narrower ends
pointed outside. Xach conical strand consists of several groups of
fibre cells arranged in 5-8 or more tang:ntial rows that alternate
with the regular phloem elements, both being intercepted radially
by the medullary rays. The number of cells composing a fibre group
varies from four to sixty. The smaller groups are arranged towards
the periphery. The fibre cells are very thickwalled. The phloem
elements found in between the fibre groups consist mostly of small
thinwalled polygonal parenchymatous cells, the sieve tubes and
companion cells being few but quite distinct.

Inner to the phloem is the cam)ium consisting of one or two
rows of narrow almost rectangalar thinwalled ceils within which is
the wood. The wood is composed of many vessels, xylem parenchyma,
xylem fibres and the medullary rays. The wvessels occur in groups
of 3 to 4 and are mostly radially arranged. Several of them are
found occluded with tyloses. The xylem parenchyma cs3lls are
thickwalled and mostly located surrounding the vessels but not in
such dustinct tangential bands as in Sida retusa. Some of the paren-
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chyma cells contain simple starch grains. The fibre cells which occur
in groups are thickwalled but in T. S. appear slightly smaller than
the parenchyma cells. The ray cells are also fairly thickwalled.
They are radially elongated and contain starch grains. At the centre
of the root four primary xylem groups are present.

The Medullary rays. There are four prominent broad primary
medullary rays in addition to the many uni-or biseriate and a few four
seriate secondary rays. All of them radiate in a nearly straight
manner from near the centre of the wood. The ray cells within the
wood are radially elongated and thickwalled and contain small round
or oblong starch grains. The ray cells at the inner part of the phloem
region are also slightly radially elongated but thinwalled and some
of them contain stellate crystals of calcium oxalate. The ray cells
situated at the outer region of the phloem tissue where the rays
broaden or expand are almost rectangular and slightly tangentially
elongated. Most of the cells here contain starch grains while a few
contain crystals of calcium oxalate.

Distinguishing characters.

The fibre groups in the bast region are comparatively large
and several of them contain very many cells. Starch grains occur
in Plenty in the cells of the bark region more than in the other
Species, but the calcium oxalate crystals are comparatively fewer
in number,



SIDA VERONICAEFOLIA Lamk.

Synonyms : S. humilis Cav.(Willd.); S. pilosa Retz.

Family : Malvaceae

Sanskrit - Bhumibala, Nagabalz,

Malayalam - Vallikuruntotti, Velutta trakam

Tamil - Palampasi*

Hindi - Bananiyar, Bhiunli, Kharenti,
Kareta, Bariara, Pahari-bariara,
Kureta, Kiretta, Bhui-chika,
Bhoybal.

Telugu - Gayapuwaku.

Dist ribution and habitat.

The plant is distributed throughout the hotter parts of India,
chiefly in Bombay, Konkan, Gujerat, Belgaum, -Bengal, Carnatic,
Madras, and Kerala. It is a common weed of grassy ground along
roadsides and other waste places of the plains districts. and occurs
also as an undergrowth of serub forests,

Habit and general features.

Sida veronicaefolia Lamk. is a very variable diffuse much
branched herb or low growing undershrub with a very short main
stem or axis but with long slender trailing or procum-bent branches
that occasionally root at places of contact with the ground, covered
all over with scattered long spreading as well as stellate hairs and
bearing simple long petioled, suborbicular cordate to roundish or
ovate cordate, acute membraneous sparingly hairy (hispid) leaves and
comparatively long peduncled solitary axillary yellow flowers. The
degree of pubescence varies in plants growing in different habitats.
It is in flower the greater part of the year but mostly from
Septem ber onwards.

#% The name is applied also to S. cordifolia.

Plate XXVIII

Sida veronicaefolia Lamk.
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External morphology :

Leaves : simple, alternate, long petioled; the petioles slender,
hairy, shorter than the blade, 10 to 18 mm. or more long, stipulate,
Ulade — ovate or more often cordate or suborbicular — cordate,
i*2to 5 cins. or more long and proportionately broad, three or
five—nerved and cordate at base, acute or shortly acuminate, serrate
or coarsely or crenate-serrate membraneous and sparsely clothed
with stellate hairs on both surfaces.

I'lowers : comparatively small, pale yellow or straw coloured,
axillary, solitary or rarely in pairs towardsthe ends of the branches
arranged in longish racemes with smaller subtending leaves that are
shorter than the peduncles. Peduncles — usually shorter than the
leaves 1.2 to 3.7 cms. long, slender, with a joint or articulation at or
slightly above the middle. Calyz — regular, gamosepalous hairy,
about 12 mm. long, without an involucre of bractcoles, persistent,
five angled, the lohes — triangular, acute or acuminate, and valvate
in bud. Corolla — regular, light yellow or straw coloured, slightly
exceeding the calyx, of five free twisted petals which are broader
than long. Stamens many mon-adelphous, with the free ends of the
filaments bearing small half anthers.  Pistil - five carpellary,

syncarpous, the ovary five chambered with one ovule in each
chamber.

Fruit: A schizocarp located within the persistent calyx. Ripe
carpels smooth (not reticulated) blunt or slightly muticous or shortly
bicuspidate, the awns or beaks being shorter than the calyx segments.
Seeds - brownish, glabrous.

Officinal part: Root.

Descripiion of the root: The root system consists of a long tap
root and many long, spreading lateral roots which attain a diameter
of 1 to 1'5 cms. The roots are not straight and are provided with many
rootlets and have a cream white to a light brown colour. The old
roots are brownish. The outer surface is not very smooth.
Towards the upper part of the taproot many longitudinal wavy
lines and small ovate elliptic narrow lenticels are present. In

fresh roots the bark can be peeled off easily but it adheres firmly
on drying,
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Histology .

The, outline of the transverse section of the root is wavy or
dentate on account of the projecting sections of lenticels. The phellem
or cork zone is very thinand consists of 4 to 6 rows of narrow tangen-
tiaily elongated thinwalled cells of which the outermost one or J
two rows of cells have a light brown colour. The cortex inner to
the cork is very narrow consisting of 2 or 3 rows of slightly large,
polygonal or tangentially elongated thinwalled cells. Some cf the
cells contain starch grains varying in diameter from 3 fto6 U
and a few others contain cluster crystals of calcium oxalate. Bast
is found in the form of narrowly conical strands and consists of : 5 ’ N
tangential fibre groups arranged in 8 or 9 rows alternating with the S Sl Gl ee e s G@Q @@%cg%%%
regular phloem elements. In this species the fibre groups are com- § ' ng‘_é%%";
paratively small being composed of a lesser number of cells asis T ol
the case in Sida retusa, S. rhombifolia etc. Larger groups also 7
occasionally occur. The parenchyma cells in between the fibre groups
are small, polygonal and thinwalled and some of them contain
swall crystals. At the inner most region of the bast small lysigenous
cavities are formed in the parenchyma region and in certain speci-
mens a cambium is also distinct.
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Wood consists of many vessels scattered throughout the wood
occuring singly as well as in groups. Tangential strips of wood
fibres alternate with wood parenchyma cells, The fibre cells are
thickwalled their lumen being much smaller than those of the wood
parenchyma cells. The xylem parenchyma cells are slightly larger
in T.S. than the fibre cells and thickwalled. Most of them contain
starch grains. Reticulate thickenings are found in some of the
parenchyma cells. The ray cells are also thickwalled. Four primary
xylem groups are present at the centre of the wood.

Medullary rays: These are many, one to three seriate and
closely arranged. The larger ones radiate from the centre and
reach up to the cortex. The ray cells within the wood region are Histology of the root of Sida veronicaefolia Lamk.
thickwalled slightly radially elongated and most of them contain 1. Diagrammatic sketch of a sector of T. S. of root.
starch grains. Some of the ray cells contain small cluster crystals 2. Cork and cortex. 3. Bast. 4. Wood.
of calcium oxalate (12 4) in diam. More than one crystal may be
present in the same cell. Within the bark the ray cells are thin-
walled. Just outer to the cambium in the newly formed phloem
the ray cells are comparatively larger than the neighbouring cells

441
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thinwalled, and radially elongated. Most of these cells here con-
tain small cluster crystals of calcium oxalate, The rays gradually.
widen towards their distal ends and the cells appear tangentially
elongated. Most of the cells contain large cluster crystals of calcium
oxalate 25 # or more in length. Two crystals may often be present
in each cell. The crystals in the cells towards the cuter part of the
bark region are larger. Here only a few cells contain starch grains.
In some specimens the crystals are more abundant than in ofhers.

ST W—

Distinguishing characters.

1. The presence of cluster crystals in abundance throughout
the root especially in the distal wider ends of the medullary rays and

in nearly all the ray cells of the recently formed phloem.
)

2. The presence of starch contents is less when compared to
the amount of crystals present.

3. The size of the starch grains is larger than those of Sida
acuta and Sida cordifolia.

4. The close arrangement of the medullary ray cells in the
wood and the presence in them of both starch grains and crystals.
\

5. The occurrence of wood parenchyma cells in alternating

small tangential bands but not forming distinct regular concentric
rings of some species of Sida.

il

Sida (Seedlings) o )
1. Sida cordifolia Linn 4. Sida rhombifolia Linn.
2. Sida retwsa Linn. 5. USida veronicaefolia Lamk. 4
Sida acuta Burm, 6. Sida rhomboideae Roxb.,




ABUTILON INDICUM G. Don.*

Synonyms: Abutilon asiaticum W. & A.; Sida indica Linn.;
Sida populifolia Lamk.

Family : Malvaceae

Sanskrit - Atibalz, Balika, Kankalika,
Kankatika, Bhuribalza.

Malayalam - Uram, Kattaram, Pettakaputti,
Belore, (Velluram)

Tamil - Tutti, Paniyaratutti, Perumtutti,
Nallatutti.

Hindi - Tepari, Kanghi, Kangahi, Petarea,

: Jhampi.
Telugu = Noogubenda, or Nagubenda,

Adavibenda. Belore, Tooteabenda,
Tutturabenda, and Tuttirichettu.

Distribution and habitat.

The plant is distributed throughout the tropical parts of India.
It is a fairly common weed of roadsides and other waste places of the
plains districts as well as of the hills up to an elevation of about
600 meters and often grows somewhat gregariously.

Habit and general features.

Abutilon indicum G. Don. is an annual or more often perennial
erect woody, branched herb or undershrub growing about one meter
or more high covered all over with close, hoary, smooth or downy, and
occasionally slightly glutinose tomentum bearing long petiolate
simple, alternate, cordate, entire or most often irregularly toothed
leaves and fairly large beautiful yellow solitary axillary flowers on
peduncles longer than the petioles. The flowers open in the after-

noon. The plant is in flower mostly throughout the year, out espe-
cially from September to February.

The stem bark yields a strong fibre fit for manufacture of
ropes.

%#(Considered one of the varieties of Bala
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External morphology.

Leaves: simple, alternate, long petioled; the petioles 2'5 to

73 cms. long, pulvinate at base, jointed near the top, stipulate; the
stipules—deflexed; blade —round or broadly ovate to cordate, some-
times angled or slightly palmately lobzd, acute or shortly acuminate,
nearly entire or more often unequally or irregularly dentate or
toothed, three to five ribbed at base and covered on both surfaces

with a closely felted greyish-white down with few or no hairs inter-
mingled.

Fnwers: without an epicalyx or involucre of

bracteoles,
yellow or orange-yellow, regnlar about 25 cms. in diameter, on

solitary axillary slender erect peduncles that are longer than the
petioles and with a joint or articulation towards the top. Calyz—
gamosepalous, regular, fivelobed; tube—short, the lobes—ovate, acute
or apiculate and valvate in bud Corolla—of five free spreading
evenly obcordate petals, twisted in bud, with their bases adnate to
base of the staminal column. Stamens—many, monadelphous, with a
short staminal tube dividing at the top into numerous antheriferous
filaments each tipped with a reniform one celled anther. Pjstil—
fifteen to twenty carpellary, syncarpous, the carpels pointed or
mucronate. Ovary—superior, L3 to 20 chambered, its surface thinly
tomentose with a few scattered tufts of stiff hairs that fall off

eventually; stylar branches as many as the carpels, ending in small

capitate stigmas. Ripe carpels 15 to 20, longer than the calyx, most

often three seeded, glabrescent or sparsely roughly hairy on back
and truncate or shortly awned or beaked with the awns spreading.
When the seeds are fully ripe, the carpels readily separate and
spread out from a short central axis, each carpel ultimately dehisc-
ing along its ventral suture. Seeds—usually three in each carpel,
the upper one ascending and the lower one descending, or rarely only
one in each carpel; glabrous, and minutely dotted or furrowed with

the eye of the seed bearded.
Officinal parts:
Roouts, leaves and seeds.

Description of the root: The root system consists of a fairly
long, stout taproot with many lateral branching roots. The roots
attain a diameter of 1'5 to 2 cms. and have a light brown colour.
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The outer surface is smooth except for the small rootlets ‘and dotlike

_lenticels. - A transverse section of the root shows a central, thick
woody region and a narrow bark surrounding it. In roots with a
dia, of 1 cm. the bark is less than 1'5 mm. thick. The bark can be
easily peeled off when the root is fresh but adheres to the wvod on
drying.

Histology :

The outermost tissue in a transverse section of the root is the
cork which is thin and composed of four to seven or more rows of
rectangular to slightly tangentially elongated cells with the cell
walls light brown in colour. The layer is not continuous on account
of the openings of lenticels. Inner to the cork is the phellogen con-
sisting of a single row of narrow thinwalled tangentially elongated
cells. At the regions of the lenticels inner to the phellogen a thin
layer of phelloderm of two or three rows of cells can be made out.
The cells are thinwalled, almost cubical or rectangular, and most of
them contain small cluster crystals of calcium-oxalate. Just inner
to the phellogen is the cortex which is also very thin being only
three or four rows in thickness. Some of the cortical cells appear
crushed and small strips of these crushed cells are seen just above
the tips of the conical strands of bast. Small starch grains are
present in some of the cells. These grains have a diameter of 6-9 1
and most of them are hemispherical in shape.

. Bast-forms the major part of the bark and is present in the
form of linear conical strands with their bases towards the wood and
with the dilated distal ends of the primary medullary rays in bet-
ween them. In a conical strand of bast there are aboat 10-i2 fibre
groups arranged in tangential rows alternating with the thinwalled
phloem elements. These fibre groups towards the wood are larger
and each group coasists of 7 to 30 or more cells. The phloem ele-
ments present in between the rows of fibre groups are formed
mostly of phloem parenchyma cells which are small and polygonal.
Some of these contain small cluster crystals and a few others have
starch grains. Some of the cells towards the periphery of the bast
appear compressed and crushed.

fnner to the pliloem & cambium is present consisting of one or
two rows of narrow, thinwalled, rectangualar cells. Wood is: com-
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{ posed of many vessels; wood fibres, wood parenchyma and medullary
‘ rays. The vessels vary in diameter from 30 & to 105 & and are arranged
| in radial groups of 2-4. Solitary vessels also occasionally occur,
\ Tyloses are rare when compared with species of Sids. The Wood

parenchyma cells are thickwalled. They are slightly wider than the
19 fibre cells but not so thickwalled and are filled with nearly spherical
simple starch grains., Compound grains having 2 to 4 components.
" are also met with in these cells. A tetrarch bundle of Primary

xylem is present at the centre of the wood.

‘ Medullary rays — Many, long, uniseriate or biseriate, radiating
1 from the centre of the wood and extending up to the cortex. The
primary rays are slightly longer. All the rays widen much towards
their distal ends. The ray cells in the bast are thin walled, and nearly
cubical or radially elongated. The cells gradually become larger
towards the periphery and at the distal ends of the rays are tqp.
gentially elongated. Most of the ray cells contain starch grains. Some
of the cells contain small cluster crystals In the wood the ray cells
are slightly radially elongated thickwalled and nearly all of them
are packed with starch grains. The starch grains present withip the
J wood are larger than those in the bark region. Some of the compound
\ grains have a length of 15 1. A few ray cells at the centre of the root
contain rhomboidal crystals.

Bast
Wood.

9,
10,

Starch grains and crystals of the bark,

Starch grains and crystals of the wood.
(Figs. 7 to 10) Urena lotata Linn,

Wood.
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URENA LOBATA Linn.*

Family: — Malvaceae.
Sanskrit - Vanadenda or Vanabenda:
Malayalam - Udiram, Uram, Uran, \atto, Uren,
Tamil - Ottatti, Ottuthuthi, Piliya mankena
Hindi - Lotloti, Kunjia, Kungooya, Bachata

Baehit, Bachita, Brachta.
Telugu - Pedda Benda.

Distribution and habitat

The plant is found in most districts of India. It is a very
common undergrowth of open or deciduous forests and a weed of
waste places.

Habit and general features:

Urena lobata Linn. is an erect herbaceous or semiwoody
tomentose undershrub growing 60 to 100 cms. or more high, the young
stem and branches covered with somewhat harsh spreading stellate
hairs (tomentum), and bearing simple, alternate variable broadly
ovate to round cordate, angled or lobed leaves and sessile or shortly
stalked pinkish axillary flowers.

Flowering time—Generally the rainy season from July to
November. The stem yield a useful fibre which inay be used as a
substitute for flax.

Exterpal morphology

Leaves: simple, alternate, petiolate, stipulate; the stipules -
linear; blade — very variable, usually broader than long rounded or
ovate, up to 10 or 15 ems long, cordate at base, angled or shallowly
5-7 lobed, the lobes not extending half way down or occasionally
nearly obsolete, generally acute or acuminate, serrate, stcllately
tomentose on both surface but paler beneath with five to seven pairs
of basal nerves which are prominent on the under surface and with a
large gland below at the base of the midrib and sometimes at the
base of two laterals also. Petiole - variable in length.

*Urena lobata Linn. and U. sinusta Linn. are occasionally used as Atibala
in (some) parts of Kerala.

=
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Urena lobata Linn,

A twig

Lateral view of a flower,
A flower,

L. S. of a flower,

. A fruit

6.

s
8.
9.

Bracteoles and calyx - (back view)
A fruit split up.

A single ripe carpel,

Spines on the fruit,
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Flowers : small, about 1'2 ems. long, pinkish with a dark centre,
sessile or shortly pedicelled, solitary or more often in clusters, the
ultimate flower-bearing branchlets sometimes more or less simulating
leafless terminal racemes. Pedicels — very short, hairy. Each flower
has an involucre or five linear oblong acute, bracteoles united at base
into a cup adnate to the tube of the calyx and clothed with rigid
hairs. These, which are about 8 mm. long equal or slightly exceed
the calyx, alternate with the calyx lobes and ultimately become
rigid. Calyx — gamosepalous, cupshaped, deeply divided into five
lanceolate ciliate lobes about 5 mm. long Corolla — bright pink with a
dark centre about 16 mm. long composed of five free petals unived by
their bases to the base of the staminal tube. Stamens—mon-adelphous,
united to form a narrow tube bearing subsessile or very shortly
stalked anthers below the truncate or five toothed apex of the
staminal tube. Pistsl — five carpellary syncarpous; ovary - five
locular, with one ovule in each chamber; stylar branches ten ending
in capitate stigmas. Ripe carpels five, muticous indehiscens densely
pubescent, echinate ie. covered with blunt glochidiate spines, each
spine with two straight pointed bristles or barbs, downwardly direct-
ed at an angle from the apex. The carpels ultimately separate from

short central axis. Seeds - smooth, rounded on the back, wedge
shaped on the inside. ‘ ’

Officinal part : Root.

Description of root:

The root system consists of the tap root and several branching
lateral roots. The tap root as well as the lateral roots are fairly
stout and brown in colour. These may attain a diameter of 5 to 6
mm. and a length varying from 20 to 25 cms. Very small wiry
cream coloured rootlets arise from the lateral roots. Small ienticels
are also present towards the base and the outer surface of the root
is not therefore smooth. The entire bark of the root can be easily
peeled off in the fresh condition. The inner surface of the bark is
smooth and has a dvll white colour. A.T. S, of the root shows a
central woody region which forms the major part of the root and a
narrow bark surrounding it. In a root 7 mm. in diameter the bark
is only one mm. in thickness,

I s Al e A
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Histology :

A transverse section of the root reveals the following features :

The outermost tissue is the cork which is very thin and com-
posed of 4 to 6 rows of rectangular to tangentially elongated, thin-
walled cells. A phellogen composed of a single row of narrow, thin-
walled, slightly tangentially elongated cells of nearly the same size
as the cork cells is present. A thin phelloderm is present just inner to
1t consisting of three or four rows of cells, These cells are slightly
larger in size than the phellogen cells and most of them contain large
cluster crystals of calcium oxalate. Inner to this the bast occurs in
conical strands with their apices towards the cork and separated by
the widened distal ends of the meduallary rays. The cells at the ray
expansion regions are thin-walled tangentially elongated and contain
either crystals of calcium oxalate or starch grains. Each conical
8trip of bast is composed of 10 to 12 tangential bands of ﬁbre_gr‘oups
alternating with regular phloem eiemen:s. The fibre groups at the
outer region of the bark are smaller in size than those at the interior
.and in each group the number of cells vary from 4 to 30. Fibre cells
arelong and thick-walled with simple pits. The cells of the phloem
elements are thin-walled and almest rectangular or oblong. Sieve
tubes and companion cellsare not distinct as in some species of Sida,
Inner to the phloem a cambium is present composed of one or two
rows of thinwalled rectangular, narrow cells. The wood forms the
central and major part of the root and is mostly formed of secondary
wood. The primary xylem present at the centre of the wood.
is pentarch. Wood is composed of vessels, wood.-parenchyma, wood
fibres and medullary rays. There are many vessels found in small
groups of 2 to 5. They are radially arranged and vary from 30 to 75 it
In diameter. Wood fibres are many and are arranged in groups but
not in regular bands. They are slightly smaller in size in T. S. than
the xylem parenchyma cells, Wood parenchyma cells are thick-walled
and contain starch grains. Medullary rays: Many long uniseriate to
four seriate almost straight and most of them extend from the centre
to the periphery of the root. Most of the rays are uniseriate and
most of the ray cells contain starch grains. The ray cells within
the wood are radially elongated and thickwalled while those of the
bast are thin-walled and only slightly elongated radially. The rays
dilate gradually towards the outer region and the cells also gradually
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enlarge and become tangentially elongated at the distal ends of the
rays. The ray cells in the bast region are packed with starch grains
which are mostly components of the compound grains and measure
from 12 to 20 . The ray cells at the ray expansions with their
abundant cluster crystals have a similarity to Sida rhombifolia var.
retusa.



URENA SINUATA Linn.*

Family: — Malvaceae.
Malayzlam -~  Uram
Tamil - Ottatti, Ottuttutti
Telugu = Nallabenda, Padanikada,

Piliyamankena

Distribution and habitat.

The plant is widely distributed throughout the warmer parts
of India as a weed. It is found as an undergrowth of the forests at
higher elevations but does not occur in abundance.

Habit and general features:

Urena sinuata Linn. is a perennial shrub 60 to 120 cms. or more
high, the young shoots and leaves stellately hairy, bearing simple,
alternate irregularly lobed leaves and solitary axillary rose coloured
flowers 1°8 to 25 cms. in diameter. Flowering time-Oct. to December.

External morphology

Leaves: simple, alternate, petioled, the petioles 9 to 37 mm.
long, stipulate, blade — cordate or truncate at base, irregularly three
to five or more lobed, the lobes dilated upwards, the sinuses rounded
and extending more than halfway down, serrate or toothed, stellately
bairy on both surfaces, the under surface paler with a gland below

at the base of the midrib and sometimes at the bases of the two basal
lateral nerves.

Hlowers: solitary or clustered on short pedicels. Xach flower
has an involucre of linear-oblong acute, bracteoles which are as long
as or slightly longer than the calyx (about 6 mm. long) and alterna-
ting with the calyx lobes. Calyz — gamosepalous, minutely pubescent,
five lobed the lobes lanceolate. Corolla-rose, 1°8 to 2'5 cms. in
diameter. Stamens and Pistil similar to those of U. lobata.

Frust » similar to that of Urena lobata.

# The plant is very similar in habit to Urena lobata, goes under the same
vernacular names and is used for the same purpose.

PAVONIA ODORATA Willd*
Family : — Malvaceae

Sanskrit — Balg, Hrivera, or Hribera,

Lalanapriya§§, Barhista, Udicya

Malayzalam — Kuruntotti, Iruveli
Tamil — Peramutti, Avibattam.
Hindi — Sugandhabalz

Distribution and habitat

Konkan, Maharastra, Belgaum, N. Circars, Deccan, Carnatic
etc. where this is a common plant of waste places and open woods.

Habit and general features

Pavonia odorata Willd, is an erect woody branching herb or
undershrub, with its stem and branches covered with viscous pube-
scence, and bearing simple, alternate, long stalked, cordate to
roundish ovate subentire or three to five angled or lobed leaves and
solitary axillary pinkish flowers about 2'5 cms. in diameter, each

provided with an involucre or epicalyx of 10-12 linear persistent
bracteoles. Flowering time October to Januvary.

External morphology

Leaves: simple, alternate, long petioled, — the petioles louger
than the blades, up to 6 cms. long, pulvinate, stipulate; &lade 2'5 to
5 cms. long, cordate to roundish-ovate, subentire, or slightly three
to five angled or lobed or pinnatifid; the lobes acute, distantly
toothed and stellately hairy on both surfaces.

Flowers: slighty longer than those of Pavonia zeylanica, pinkish
solitary or occasionally clustered, axillary, with an involucre of 10-12
distinct linear bracteoles-each about 8 to 10 mm. long, covered with
long hairs, and borne on peduncles 2-5 to 3'7 cms. long that have a

¥Pavonia odorata Willd. is also equated as Balz and goes under the
Malayalam name Kuruntotti in certain places.

§§ Applied also to Kadamba (Anthocephalus cadamba)



114

joint near the flower., Calyxz — gamosepalous, fivefid. Petals— 5. con-
nate at base and adnate to the staminal tube, Stamens — many,
the filaments are united to form a staminal tube or column, truncate
or more often five-toothed at apex. The filaments become free or
separate in groups at various levels on the tube. Pistil-5-carpellary,
syncarpous the carpels generally glabrous, (not winged) ovary-five
chambered, with one ovule in each loculus and with ten stylar
branches ending in capitate stigmas. The carpels when ripe separate
from the axis. Each carpel is rounded at its back, indehiscent or

sometimes more or less two-valved, but never glochidiate. seeds -
ascending,

PAVONIA ZEYLANICA Cav.

Family : — Malvaceae
Tamil — Kurundotti, Mammatti,
Sevegan, Cittamutti
Telugu — Peramutti, Chinnamutava

pulagamu, Chinnamutem,
Karubenda.

Distribution and habitat.

The plant has been recorded as occuring in the Deccan, Guze-
rat, Sind, Circars, and Carnatic from Godavari southwards to Cape

Comorin. Tt is a common plant of many dry districts growing by
the side of roads, field bunds, foot of hills ete.

Habit and general features.

Pavonia zeylanica cav. is an erect branching undershrub
60 cms. or more high with slender terete branches, bearing simple,
long stalked, roundish usually three lobed leaves and small pinkish
solitary axillary flowers each with an involucre of 8-12free. subulate
persistent bracteoles about 9 mm. long. Flowering time — nearly
throughout the year, mostly from August to December.

External morphology :

Leaves : simple, alternate, fairly long-petioled, — the petiolss
1'2t0 3 cms. long, viscous hairy ; stipulate; the stipules — filiform;
blade — roundish 1°2 to 3 cms. or more long, cordate or truncate at
base the outline regular or more often three lobed with the middle

one usually the longest. dentate or less commonly entire, and stella-
tely hairy on both surfaces.

Flowers : small, pinkish, solitary and axillary with an involucre
of 8-12 subulate free bracteoles, each about or slightly more than
twice the length of the calyx (9 to 12 mm. long). Peduncles - slender,
viscous hairy, 2'5 to 3 cms. long with a joint about three quarters of
their length from the base. Calyz — gamosepalous five - lobed the lobes
lanceolate: Corolla — of five free pinkish petals that are longer than
the bracteoles, connate at the bases and adnate to the staminal

b P &id: M. PR Bk B e
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tube Stamens - numerous, mon-adelphous, tube five-toothed at apex,
the filaments becoming free in groups at various levels on the
staminal tube and bearing small kidney-shaped anthers. Pustel -

five-carpellary, syncarpus; Ouvary — five chambered with one ovule in
each cell.

Fruit: enclosed within the persistent involucre of bracteoles.
The ripe carpels are wedge shaped, rounded in the back or dorsal

side, glabrous, slightly wrinkled and narrowly winged. Seeds - minu-

tely pubescent, brownish black.

DAS’APUSPAM

The term das’apuspam in Ayurveda denotes a group Or catg—
gory that includes the following ten drugs namely: Vi.«?mdf?'“—nt"'{
Musali, Sahadevi, Bringaraja, Slas'as'ruti, Durva, Indravallis Laksmi
{Lalksmana,) Bhadra, and Lajjalu.

FAYETH

fasopmredt = aruEl A Gt awAf |
Fa-EaS] eedla g Al e ||
gRgearfagrar: & quesdiE: I

qreHEed aAvar A IaIsaEr: ||
(8. ™)

Visnukranti ca Varahi Devi Bhragi Sagagrutih |
Durvendravalli Laksmisca Bhadra Sparsa Sabetyamih |
Dagapuspa bhidhanzb syuh papalaksmiharzh subhah |
Balagrahahara vranyzastridosottha juarapahah ||

(Hr—Pri)

The attributes credited to the members of the group (the group
as a whole) are that they curb or arrest the incentive for sinful acts,
destroy the causative factors of all unhealthy and displeasing features
and bestow good health.and prosperity (subhah). They are effective
in destroying all bad or harmful effects due to the ill or evil influ-
ence of Balagrahas (such as Putana). They cure wounds and ulcers

as well as fevers caused by the derangement of the three dosas—vata,
pitta and kapha.

The botanical sources of a few of these drugs differ in different
localities or/and according to authorities.
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BHRINGARAJA* ' Kasagvasaharam Kanthyam Bhmgam Kesyam ca varnadam.

Source plants:
U L It is pungent and bitter, hot and dry, reduces kapham and

WEdEf:;il;pt:!::::liII::::kLess ’ vatam, is good for the hair and skin, destroys or expels intestinal

‘ ht worms, cures cough and asthma, strengthens teeth and body, and

is a good rejuvenator (Rasayani). It is used with benefit in leprosy

. and diseases of the eye and scalp. Itis considered a specific parti-

Sanskrit Text: ) { cularly in night blindness, eye diseases, partial headache as well as
Descriptive synonyms: diseases pertaining to hair. and growth of hair.

Family Compositae,

ST FET AlGAT 95 w9

@
qarE A& Sarvamgo Grahyah—The entire plant is used in medicine.
SFITE: FAUS G Fawgq -

GIr—9)
Bbrigarajo Bhragarajo Markavo Bhraga eva ca |
Angarakah Kesarajo Bhrngarah Kesarafijanah I
(Bhz - Pra)
The synonyms do not point out any descriptive feature. Kesa-

ranjana meaning giving colour to the hair and Kundalavardhana pro-
moting growth of hair indicate qualities of the drug.

Properties and uses \

IFW: FEHEANET TS FHRATIT |

HAET: F AR ATAZ (|

g7AT EIAAT a5 FEAARNIFGAT |
| (ar.9)
l Bhragarah Katukastiksno Riksosnah Kaphavatanut |

Kesyastvacyah Krmigvasakasasothamapandunut ||
Dantyo Rasayano Balyah Kusthanetrasirortinut |

(Bha—Pra)
5 Ly s e

HIAATHE, FUS 95 HT 7 AgH |

(zz(93)

| PETET - e e =)
| #* Three varieties are mentioned in texts namely (i) Svetapuspi (white flo- |
| wered) (ii) Pitapuspi (yellow flowered); and (iii) Nilapuspi (blue flowered). |

Eclipta albu is considered the white flowered variety and Wedelia calendu-

lacea the yellow flowered one, 3



ECLIPTA ALBA Hassk.

Synonym :  Eclipta erectq Linn.

Family - Compositae
Sanskrit - Bhringarzja, Kegaraja,
Kegaranjana, Mahabringa-
Malayalam - Kayyonni, Kuiijunni
Tamil - Karisalanganni, Kaikegi
Hindi —~  Babri, Bhangra, or Bhangara,
Mochkand.

Distributior and habitat.

C'osmopolitan in India in all districts with warm climate at
all elevations in waste places roadsides c¢tec. Common in Bengal,
Central India, Punjab, Konkan, Deccan, Western Peninsula etc.

Habit and general features;

There are two forms of the plant, one erect, the other prost-
rate but not differing otherwise. FEclipta alba Hassk. is an erect or
Pprostrate branched annual herb the stem and branches strigose with
appressed white hairs and often rooting at the nodes, bearing simple,
opposite, sessile, lanceolate oblong, sparsely strigose, subentire,
acute or subacute, leaves 2°5 to 75 c¢ms Jong and small involucrate
heterogamous heads of small white flowers. In the prostrate forms
the leaves are short scarcely exceeding one em. in length; but there
-are many intermediate forms. 'The plant is of considerable repute
in native medicine

External morphology

Leaves: simple, opposite, exstipulate, sessile, 2.5 to 7.5 cms.
long, and of varying width, oblong lanccolate, subentire, tapering at
base, acute or subacute at apex, and sparsely strigose with appressed
hairs on both sides. Heads — small, 6 to 8 mm. in diameter, solitary
or two together, heterogamous, rayed on unequal axillary
peduncles.  Involucre  campanulate, bracts Dbiseriate, leafy
about eight, ovate, acute or obtuse, herbaceous, strigose. The
outer broad about 5, inner narrower about3 not embra-

| Plate XXXIV

T

) Eclipta alba Hassk

* 1. Flowering branch 3a L.S. of the head
2. L S. of a head 3b. Lateral view of the head
4 2a, 2b, & 2¢. Ligulate and 4. Achene (enlarged)
bisexual flowers 4a & 4b. Aehenes from ray and
3. Front view of the bracts bisexual flowers

. -
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cing the achenes. Receptacle flattened with narrow plumose slender
flat palea to each flower. Outer flowers pistillate, sub-biseriate,
fertile or sterile, ligulate, the ligule, white small, spreading scarc-
ely as long as the bracts not toothed. Inner or disk flowers bisexual,
tubular with 4-5 lobes, fertile. Corolla of pistillate flowers linear,
entire or 2-fid, white, those of bisexual flowers tubular with 4-5
lobes  Stamens - five. filaments epipetalous, free, anthers united into
a tube. Anther bases obtuse. Pistil —bicarpellary. Ovary inferior,
unilocular with one basal ovule, style arms short obtuse. Achenes of
ray flowers triquetrous, warted; of the bisexual disc flowers com-
pressed, cuneate, and with a narrow wing covered with warty excre-

scences. Pappus- O, or occasionally of 1.2 very minute teeth on
top of the achene.

Officinal part — The entire plant

S




Plate XXXV

WEDELIA CALENDULACEA Less,

Family Compositae
Sanskrit - Swarnabhringa, Pitabhringa,
: Bhringaraja, Keyaraja,
Pitabhringarzia.
Malayzlam — Mafifiakayyonni,
Tamil =

Patalai kaiantagari
Hindi SR Bhangea, Bhanra,

Distribution and habitat.

In all plains districts of India, especially Bengal, Assam-
Burma, Western Peninsula, Konkan etc. Tt is fairly common in all
wet places.

Habit and general features.

Wedelia calendulacea Less. is g roughly scabrous, procumbent
perennial herb growing 30 cms. to one meter high the stems procum-
bent at base and rooting at the lower nodes, terete, more or less
appressed hairy, with opposite entire Or crenate serrate often triple
nerved leaves 2°5 to 7°5 cms. long and heterogamous rayed axillary
or terminal heads of yellow flowers and cuneate triquetrous or com-

pressed, truncate smooth or tubercled achenes without pappus or
with a ring of round scales,

-, aniEmm——

External morphology.

Leaves :  simple, opposite, exstipulate, subsessile or short
petioled, 25 to 7'5 cms. long and 7 mm. to 32 cms. wide, often triple
nerved tapering at base, linear.oblong or oblanceolate or oblong-
lanceolate, entire or irregularly subcrenate or crenate.serrate roughly
scabrous with short white hairs and ultimately more or less glabrate.

Heads: 18 mm. to 32 mm. in diameter heterogamous, yellow rayed, f{

solitary, on erect slender axillary or terminal peduncles 5 cms. to /1 -
15 cms. long and the latter slighly thickened beneath the heads. The o \
outer or ray florets ligulate, pistillate, fertile, ligules yellow 2-3 \

toothed ; inner bisexual, fertile or occasionally sterile. Involucre —

= —

Wedelia calendulacea T.ess,

1. The plant 2. Ray floret 3. Disc ﬂo»_rig__t . nook B







