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The genus Crotaleria nas atitracted the attontion

of several biocloglsts because of its econcmic importince
and the biochemical role, and consequently the literaeture
on its various aspects is vast and varied., Here only

the importznt or major contributions to its dlfferent

aspects are presented,

Laxonomy @

It was Sir George Bentham (18385) who fo: the
first time made an attempt to classify this genus iato
elight sections. ~Arenariae, Diffusae, Alatae, Calycinae,
Glaacae, Frectas, and Zriocarpae, e however aiud
the difficulties in circumscribing these sectiouns.

Baker (1914) added three more groups of compound leaved
Crotalarias to the gight wections of Bentham-Trifoliaotae,
dispermae, Trifoliatae polyspermae and multi foliatae

to make total eleven divisions of sectional rank witnin

the genuas,

The ground wotk of species delimitation and
reasonable natural secuence of certain species with in
the genus has been rfurther worked out by Verdoorn (1923),
Wilczek (1953), Hepper (1958), Torre (1962) and

Schreiber (1970).

Polhill (1968) while dealing with 434 African
species of genus proposed eleven sections witn in the

genus based mainly on floral morphological characters.
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The sections were further

seguence exhibited by this
3oulter et al. (1370) determined chromosomas numbsr .sod
saed protein, globulin distribution in B3 soccies of

Crotalaria and £found correlaticn between tyo maijosro

tyvoes of protein Glstribution »attern and Cchromnoso.i:

ith generic subdivisions of :hie genus

prosogsed Ly Polhill (1968). They further mauce an olt
reoeated demand Loy elevation of subsecticn inconges Lo
the sectional status, as the member of thls suilgcotion

have n=14 concition as against n=1. stetus srevaloat

in all other sections of the genus.

Bisby (1870, 1973) and Bisby and Polhill (1¢73)
evaluated the earlier classification of the genus
proposed by Polhill (1968) on the taximetric ground
employing single link clustering, median clugtering
ana principal co-ordinate analysis as true procesdures
ana found that single link clustering method resgulted
in a classification closely comparable with that of
Polnill (1u68). rHowever it was noticed tnat gection
Chrysocalyecinae was hardly recognizable and itg
menvers showed clustering with members of subsceciion
Glaucae of section lncanae, As a result, 1t was
proposeu to merge section Incanae with Chrysocalrrceirac
anc to rsgard stipulosae, Incanae and Glaacae with

menbers of Chrysocalycinae as subsections ¢f section



Chryso calycinae., similarly it was suggested that
subsections Priotropis and Hedriocarpae of saction
Hedriocarpae pe merged to form one subsection
tiedriocarpae, and the section ilacrostachye be treated
as subsection Hedriocarpae, Section rurpureae comprising
a single species, C. purpurea was found to be least
connected with other species of this genus, suggesting
the removal of this speciesg from tiic genus as proposed
earlier by bDhalgren (1972). Thue, eleven scctions of
Polhill (1968) were reduced te eight sections.

Section Grandiflorze claims uncoukted status of
most primitive group within this genus further reticulate
relation of different groups as revealea by taximetric

apnroach is shown below.

riedriocarpae o = -~ - Geniculatae
‘ : {in Qart)
redriocarpac i !
Subs. Hedriocarpae , ) Dispermae.,
Priotropis ‘ﬁlp‘parp}‘
~ - Senizostigma
(in part)
Chrysocalycinae {
subsection. : ‘
Glaucae. I : ! .
- Calycinae
Chrysocalycinae ~rotalaria
Sub, Sec. Glaucae : Sub=-saction
N i LUNgirostres.

Chryso calycinae
“ub, wec, Incanae,

/
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Crotalaria

Chrifso calvcinas - - ,
oo yeLn Sec. c<rotalaria

Sub. Sec,.
wtinulosas,

Grandiflorae Advanced flowers,
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ciogt recent study of rFilbeam and 3ell (1o72)

Oon Lrec amino acgids in s=eds of Crotalaria also s

:

suppoorts the above classi tion, though revision
of Clhrysocalycinae is suggested., Structure of trichomes

ocouring

-

on floral parts is described in 18 ospv. of

crotcalaria of which C. juncea is one, @nu the Key for

déentification of tiue Spp. on ths basis oif trichomes
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stucied is given by Supte, (12¢0). Hair et zl., {1952)

reporteu Crotalaria willdenowiana DC whichi has not

since 1914, Phulin, (1932) reported

crotalaria from sthiopia C. jijluensis

83. NOVe, Co Polhillii sp. nove. ¢nd C. avasensls 5. 00V,

Anatomz H

Referencs to the early work on the anatomy of
the geunus are cited by HMetcalfe and Chalk (1:54).
Pillai et al., (1970) have studied root and shoot apical
organisation and vegetation enatomy in 2. burhia. Shah
anct Gopal (1974) have studicd ontogeny 0f stomats on
foliar and f£floral organs of eight species of this gsnus,.
Seecling anatomy has been described in C. juncea anc
C. burhia by Bairathi and Hathawat (1974) anc .larang

(1072) respectively, dller (1967) has made an attempt

to differentiate 47 species of Crotelaria on

gmoronology and anatomy. shailaja and Trivedi (1232)

§
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studied the antogeny of apical meristems in C. junce

Embryology

The embrvology of Crotalaria juncea was worked

out by Samal (193¢), and that of C. intermedia by Paul

and Datta (1950 a,b). Remberten (1969) gave a comparative
account oi megas grogenesis in the family Papilionaceae
where in he has com?ared the megasporogenesis of the
previously investig:sted C. intermedia and C. juncea

with the other members of the family. Randelia (1980)
studied the histochemical changes induced by irradiation
in C. retusa and C. Striata and also the effect of
ploidy in C. verrucosa. #natomical and cytochemical

7
details of the stigma and style of Crotalaria juncea

were studied by Ghosh, et al.(1982).

Palvnology 3

dorphological studies of the pollen in tine genus
were made by Sen (1939), Selling (1947), Zrdtman (1252),
Bakker (1955), Ikuse (1956) and Datta and Biswas (1967).
Chandra (19568) described the pollen morphology of 41
species of the genus. Datta and Bagchl (1969) made
bio-systematic studies in a few taxa of the genus
through their pollen grains. Tewari and Hair (1978)
traced the trends in evolution of tihe apertural forms

in the genus, Pollen variability due to inducew
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polyploidy and mutagenes treatment has been studied

by Gupta anu Guota (1973 a).

Emology and Physiology 3

Effects of sodium salts, Gibberllic acid,
phosphorus and potash on the growtn and fibre yield
of C. juncea have bezen worked out, by Yadav and Mehta.
(1963, 19¢4), Aopalanaidu and irty (1964) and

Iruthayaragj et al,, (1974)., wilt disease in Cajanus cajan

caused by Fusarium vdum was suppressed under mixed

cropping with Crotalaria medicaginea. The incélence of

wilt discase also decreased in case of soil amended

with the leaves of C. nmedicaginea reported by Upadhyay

and Rail (1g81),

/
Bose and 3ir: (1979) studied the structure of

a polysaccharide £%rm seeds of Ctotalaria juncea.

A

6

Seeds composea c¢i L-galactose, D-mannose and Xylose
(traces). Bhandal and .7alik (1980) studied biosynthesis
/

Of lipid during pollen tube growth in Crotalaria juncea.

',

Pandey and Sinha (1980) studied the efiect of temperature
on growth of C. juncea and C. sericea. Lrsson, (1980)
described the procedure for large scale preparation of
lectin from sunnhemp seeds. Bhardwaj, et al., (1981)
studied the aspect of econonizing nitrogen by green

1

manures (sunnhemp) in rice, wheat rotation. Patterson,



(1982) studied the effect of shading and temperature

i
4

on showy Crotalaria (C. spectabilis).

Zffect of boric acid on some oxido reductases

and hydrolases in Crotalsaria juncea pollen suspension

cultures wes reported by Bhandal, et al., (1982),

41 different germplasms of sunnhemp were screened to
determine their resistance or susceptibility against
Fusarium wilt disease by Bandopadhyay, €€ al., (1983).
Hone of the germplasm were immune or fully resistant

to diszease,

Bacteriological Association 3

The importance of root nodules of Leguminoune
plants in agriculture is now well recognized and
considerable work has been carried cut on many aspects
of symbiotic nitrogen fixetion %M legumes (Saxena,1376).
uwffects of phosphate on the nitrogen fixing power of
root nodule bacteria and on the rhizosphere microflora
of sunnhemp have been studied by Sankaran et al., (1953)
and Shetty et al., (1969). Yadav (1971)‘reported a
stimulation in growth proportion and reduction in
Ce juncea by B=995 - a growth retardant. Balasubramanian
and Rangagwami (1973) studi=d the effects of foliar
application of chemicals like sodium nitrate, diathene,

disodium hydrogen phosphate and 2, 4~L on the root



exudation and rhimo-sphere microilora of

Sorghum vulgarae and Crotalaria juncea. Sodium nitrite

and Z,4-D sprays were found to enhance the bacterial

vopulation in C. juncea rhizosphere initially.

Alkaloids :

Mears anc Mabr (1971) have reviewed the
previous literature on the nature of alkaloids found in

Crotalaria., Later reports on isolation of the dificrent

alkaloids from various species of the genus have becn
made by Sawhney and Atal (1971), sSmolenski et al.,

(1272) and Raoc et al., (1975). Rao, et al., (1980) reported

the anfifertility effect of Crotalariz juncea (leaves,
s@eds), on early preg?nancy in albiro rats. Synthesis
of Crobarbatine acetate, a macrocyclic pyrrohizindine
alkaloid was done by Huang, Jamin et al., (1981). The

chemical properties of Crotalaria juncea seed gum and

its use in petrolgum industry and as a new source £for
the hydraulic fracturing fluids of hydrogel was carried
out by Zhao, et al., (1381). Toxic efiect of monocrotaline

a alkaloid derived from Crotalaria spp., mainly on

pulmonary structure was studied by Ghodsi, et al., (12¢€1).,

Cvtogenetics

(A) Chromosome aumber and <aryotype 3

or the first time rcporteu the
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haploid chromosome number in five species and the
diploid chromosome numker in one species of

Crotalaria, since then Sen (1938), Rao (1950),

Atchison (1930), Frahm Leliveld (1860), Kempanna

and Chendrashekharian {1950), agoon et al., (19863),
Datta and Choudhury (1966), Hadkarni (1958), Polhill
(1908), Datta and Ghoshal (1959), Boulter et al.,
(1970), Chennaveeraiah and Patil (1973) Gupta and
Gupta (1878 b) and Raina and Verma (1979) have
reported the chromosomep number in several species of

the genus.

Atchison (1950) was the first to study
chromosome morphology of C. incana and C. mucronata.
Detailed karyotype analysis within the genus have
been worked out by #agoon et al., (1963), Datta and
Biswas (1963), Datta and Choudhury (196¢), Nadkarni
(1968), Datta and Ghoshal (196¢), Chennaveeraiah
and Patil (1973) Gupta and Gupta (1978) and Raina and
Verma (1979). Randelia (1280) studied karyomorphology
of 15 species and attempted to correlate morphological
specialization with karyotypic evolution. She also
concluded that structural atterations and gene muteticons
have played an important role, while euploidy and

aneuploidy have a minor role in speciation with in the

genus.
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Gupta and Gupnta (1977 b) for the first time
reported the occurence of B-chromosomes in five
.
species of this genus. Supernumerary nucleoli observed

in C. agatiflora by Verma and Raina (1981). Diurnal

variations in mitotic index of the vegestative shoo:
apex of C. juncea was studied by Shailaja and

Trivedi (1981).

(3) Meiosis 3

N

The first report oi

meliotic studies in the
genus was of Roy and <inha (1959) in C. sericea.
Later reports on the microsporogenesis in tne genus
were by Xeacanna and Chandrasekhariah (1960), sybenga,
(1960), lourhaymont (1961), batta and Biswas (1962),
iagoon et al., (1363), batta and Choudhary (1964, 1905)

and Choshal and uvatva (1954).

Jachytenz analysis aas been carriced out by
Supta ana Supta (1978 ¢). Hale welosis in 8 spo. of

Ccrotalaria was studied by Verma, and Raina (1930},

b~

neiosis in C. breviflora and C. brownei is reported

-

Tor the

th

irst time,., Chiasma freguency, positicn and
univalent benaviour in & partielly synaptic mutant of

L

C. juncea was studied by Verma anG Kainc (1982).



(C) Polyploidy

Bourharmont (1961) was first to induce polyploidy
in C. goreensis. Gupta and Gupta (1975, 197¢) studied
the colchiploids of C. juncea, C. retusa, C. brownei
and C. sericea. Fulzele (196¢), Kempanna et al., (1959)
and :falkhandale (19566) have made cytological studiesgs
of autotetraploids of C. juncea. Randelia (1930)
attempted to get colchiploids ana concluded the high

genetic stability in the genus.

(U) Irradiation

Radiation efiects have studied in C. intermcdia

by Sybenga (1960 and 19¢4), Bhatia and Sybenga (19:5)

and Enatie (1267). Gupta and Gupta (1977 a) studied

the structural changes in chromosomes of C. juncea
followingig;rays and EMS treatment. Cytohistological
response of sunnhemp rcoot meristems to gamma rays and

D3 was studied by Bairathi and Nathawat (1980)., Randelia
(1980) studied the radiosensitivity of C. retusa and

C. striata and found that C. retusa is more radiosensitive
than C. striata. Also studied the effect of radiation

on fikbre cvuality and alkaloid content,

Problems related to induction of male sterility

and fertility restoration have been discussed by
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Sastry (1858) in Co striuta and by adwardson (1907

in Ce mucronata,.
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There arsz no renorts of naturally occuring

interspecific hybrius in Crotalaria. Atteuntsc Lo

brids in the genus wers first
carried out by Aatchigon (1250} between . pumila

S - 2 T TP 4 B Im 4o is R ey
ant Co naxillaris, Though the »od developnent sos

stimaleted no mature viable secds werce produced,

vbrid o from the cross between C. striata anc

C. micronata were successiully obtained ang studieu by

Chandrasheiheaerich and laramsshwer (1231) and Pacuzohsar
”~

(1256) . wingn (1951) observed a parthenocarnic

development of Iruit in & cross involvin. C. junceo

witn C. intermedia. After attempting crosses in bet.rean

15 species of Crotalaria, .lagoon et al., (1933) obtained

seed production only from & cross involving C. retuss

ant Ce sericea out tne hybrid seeds were nonviable,



