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A study of Mor phological Characterization in Three Speciesof
I ndigofera(Linn.)

Abstract

Morphological charactersarefeaturesof
external form or appearance. They currently
provide the characters used for practical
identification and some of those used for
hypothesizing phylogeneticrelationships. These
features have been used for alonger timethan
anatomical or molecular evidence, and they were
the only source of taxonomic evidence in the
beginningsof plant systematics. M or phological
charactersareeasly observed and find practical
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endecaphylla Jacq., Indigofera enneaphylla
Linn.andIndigoferalinifolia(L.f.) Retz. through
somequalitativeand quantitative mor phological parameters. Character sof plant, leaf, inflor escence,
flower, fruit and seed weretaken into account. The most significant morphological parameters
differentiate three species were: habit, stem nature, leaf type, length of leaf rachis, number of
leaflets, pod shape & arrangement and seed per pod, seed shape& colour.
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Morphological charactersare features of external form or appearance. They currently providethe
charactersused for practica identification and someof those used for hypothesi zing phyl ogenetic rdationships.
Thesefeatures have been used for alonger time than anatomical or molecular evidence, and they werethe
only source of taxonomic evidencein the beginningsof plant systematics.

Morphological charactersare easily observed and find practical usein keysand descriptions; the
characters used in phylogeny reconstruction may not so easily observed. Characters of both sortsarefound
inall partsof the plants, both vegetative and reproductive. Indigofera belongsto the family Leguminosae
(fabaceae), sub family-papilionoi deae and tribe Indigofereae (Sanjappa 1995 : Hanelt 2001).

Morphology hasbeen the mgjor criterion for classification over thelast many centuries. Theinitia
classificationswere based on gross morphol ogical characters. During thelast two centuries, moreand more
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microscopic charactersof morphol ogy wereincorporated. Although flora morphol ogy hasbeen the materia
for classifications, other morphologica charactershave aso contributed in specific groupsof plants.

Even today thefact can not be denied that morphological characters havetheir own importancein
taxonomy and al systemsof classifications suggested, are based on principlesof morphology. Inspiteof the
great importance of Indigofera species, only little study has been done on their identification aswell as
classification of the species scattered in Bihar. Availabl e reports on the genusinclude: morphological and
agronomic characterization of Indigofera speciesusing multivariateandysis(Hassen et al., 2006); leaf anatomy
of eight speciesof I ndigofera species (Nwachukwu and Mbagwu, 2007); Tannins, starchgrainsand crystal's
in some species of Indigofera (Nwachukwu and Edeoga, 2006); Novel reports of glandsin Neotropical
speciesof Indigofera L. (Leguminosae, Papilionoideae) (Marquiafave et. al., 2008). Thisstudy thusexamines
thedifferencesand similaritiesin macromorphol ogica charactersusedinddimiting thethreelndigoferaspecies
(Indigofera endecaphylla Jacqg., I. enneaphylla Linn., and I. linifolia (L.f.) Retz. which are commonly
availableinthe Gangetic part of Bihar using both herbarium and freshly collected specimens.

The present study thereforeaims at eval uating morphol ogical charactersamong threewild species of
Indigoferafoundin patnaanditslocdity, asmorphol ogical featureshave proved to be of immense assistance
inplant dassfication.

Materials and Methods

Extensive survey of Gangeticregionsof Patnaand other district of Bihar hasbeen madefor thecollection
of Indigofera species. Siteswere selected and specieswere collected from timeto time.

Threewild species selected for present study were:

Species 1: Indigofera endecaphylla jacq. Collected from the campusof A. N. Sinhalnstitute, Patna,
especidly from theregions of Gangabanks.

Species2: Indigofera enneaphylla Linn. Collected from thefield of Patnascience college campus.

Species3: Indigoferalinifolia(L.f.) Retz. Collected from Maner, near thetomb of Hazrat makhdum
yahiya, Maner.

Seed sampl es of three specieswere grown under uniform ecol ogical conditions. The plants of three
speciesraised from seedswere carefully studied by usng severa morphological parametersfor assessingthe
variations, both in vegetative and reproductive characters

Observations
Morphological Details

1. Indigoferahendecaphyllajacq., | ndigoferaendecaphyllaauctt., orth. Var.: Spreading or diffuse,
perennia herb or sub-shrubs, with many prostrate stems up to 0.4-0.6 m with taproot; young stems
flattened and ridged, deep green or yd lowish, strigosewith sparse, hyainetowhite, ppressed, equally
biramoushairs. Leavespinnate, 7-10 | esflets, 20-34 mm long; stipulestriangular with scarious margins,
4-8 mm | ong, glabrescent, not spinescent, pers stent; petiole 1.5- 5 mmlong; rachisfurrowed; multicelular
hairsat the base of petiole absent. Leafletsaternate; stipellaabsent or inconspicuous, 0.1- 0.5 mm
long, hair like; laminaobovateto dliptical, 8- 22 mm long, 5 10 mmwide; upper surfacedull green,
glabrous; lower surface green, with sparseto moderately dense, appressed hairs; apex retuse; veins
not prominent. Inflorescences 30 -80 mm long, longer than leaf- rachis, peduncle 10-20 mm long;
bractsovateto triangular, 1.2-2.5 mmlong; flower light red; pedicel 0.3-0.7 mmlong. Calyx 2.5-4 mm
long; lobeslonger than thelength of thetube, subequal, 1.5-3 mm long and covered with moderately
dense, white, appressed hairs. Standard light red, obovate, 3.8-4.9 mmlong, 2.5-3.7 mmwide; apex
obtuse. Wing oblong to spathulate, 3.7-4.5 mm long, 0.5-1.1 mmwide, kedl 3.9-4.4 mmlong, 1-1.3
mm deep; latera pockets (spurs) 0.3-0.5 mm long; apex rounded; glabrous, margin ciliate. Staminal

December to February 2023 www.amoghvarta.com \mpact Factor 106
A Double-blind, Peer-reviewed, Quarterly, Multidiciplinary and bilingual SIIF (2022): 4.824
Research Journal



ISSN : 2583-3189 (E), 2583-0775 (P) Dr. Ashok Kumar Roy,

Year-02, Volume-02, |ssue-03

AMOGHVARTA Page No. 105 - 109

tube 3.5-4 mm long, colourless, ovary moderately to densely hairy. Pod deflexed, tereteto dightly
tetragonal, 10-27 mmlong, 1-2.5 mmwide, brown, strigose, glabrescent; hairs sparse, appressed,;
apex shortly beaked; seeds cuboid, 6-10 per pod, brown, 1.2-1.6 mmlong,1-1.4 mmwide.

IndigoferaenneaphyllaLinn., Indigoferalinnae Ali.: A perennial herb, prostrateto spreading,
subwoody at base, with numerous stems0.1- 0.3 mlong, to 0.7 m wide, with taproot; young stems
dightly ridged, green to brown, pubescent with dense, appressed to spreading, equally biramoushairs.
Leavespinnate, 7-9ledflets; stipulestriangular with linear, drawn-out tip and thin scariousmargin, 3-7
mm long, pubescent, often persistent; petiole 1-4 mm long; rachisfurrowed or flattened, multicdlular
hairsat thebase of the petiole absent. Leafletsmostly dternate; stipellae absent or very inconspicuous,
0.1-0.4 mm long; laminaobovate, 3-10 mm long, 2-4 mm wide; upper surface greento grey, with
gparseto dense, appressed to spreading hairs; lower surface green to grey with moderately to dense,
appressed to spreading hairs; apex obtuse and mucronate, emarginated or rarely acute; veins not
prominent. Inflorescences 5-20 mm long, generally shorter than the leaf — rachis; peduncle 2.5-3.7 mm
long.Theflowersaresmall, pea-like, pinkish red and crowded onto short stalks. Calyx 2.5- 3.7 mm
long; lobesunequa or subequal, longer than the length of the tube, covered with moderately denseto
dense, grey, whiteor palebrown, gppressed to shortly spreading, very unequd biramoushairs. Standard
red, obovate, 3-5mm long, 2.3-3.3 mm wide. Wings oblong to spathulate, 3.5- 5mmlong, 0.7-1.2
mmwide.Ked 3.5-4.5mmIlong, 0.7-1.2 mmwide; lateral spurs0.3-0.6 mm long; apex beakedto
acute; glabrous. Staminal tube 2.5-3.2 mmlong, colourless. Ovary densdly hairy. Pod ascending and
radiating, shortly cylindrica to oblong, 3-7.5mmlong, 1.1-2.5 mmwide, grey or yelowish and brown,
strigoseto pubescent; hairsmoderately denseto dense, appressed to spreading; apex shortly pointed;
seeds sub-globose, 2 per pod, goldenyellow, 1.1- 1.8 mmlong and 1-1.5 mmlong wide.

Indigoferalinifolia ( L.f.) Retz., Hedysarrum linifolium L.f.: A much branched, prostrate to
spreading, perennia herb, 0.1- 0.3 mlong, with taproot; young stemsridged, silvery green, strigose
with dense, appressed hairs. Leaves simplewith no apparent articulation; stipulestriangular, 0.9-3.1
mm long, pubescent, not spinescent, not persistent though occasionally persisting beyond leaf fall;
petiole 0.5-1 mmlong; multicellular hairsintheleaf axislacking; stipellae absent. Laminalinear or
narrowly obovateor dliptic, 6-20 mmlong, 2-4 mm wide; both surfacesgreento silvery green, with
moderately denseto densehairs; gpex acuteand shortly mucronate; veinsnot prominent. Inflorescence
10- 33 mmlong, longer than |eaf axis; peduncle0.5-1 mm long; bractsovatewith scariousmargin,
0.7-1.5mmlong; flowersred, pedicel 0.5 mm long. Calyx 1.5-4.5 mm long, with subequal Iobes
longer or much longer than thelength of the tube, and dense, grey, appressed hairs. Standard red,
obovateto orbicular, 2.5-3.5mmlong, 1.7- 3mmwide.Wingsnarrowly obovate, 2.5-3 mm long,
0.7- L.2mmwide. Ked 2.5- 3.8 mmlong, 0.8-1.1 mm deep; |lateral pockets 0.3-0.7 mmlong; apex
acuteor rounded; glabrous. Staminal tube 2.5- 3mm long, free ends pigmented. Ovary densdly hairy.
Pod ascending, globular, 2-3 mm long, 1.5-1.8 mm wide, white or grey, stigose; hairsdense, long
appressed to spreading; apex shortly beaked; seed 1 per pod, globose, brown, 1.6-1.9 mm long and
1.5-1.8mmwide.

Taxonomic Key for the Species Indigofera, Linn.

A.

AA.

B.

BB.

Leavessmplelinear to narrowly dliptical, pods 1- seeded, globose.
Indigoferalinifolia
Leaves compound, imparipinnate, |eafl ets dternate, pods oblong 2 to more seeded.
Flowers in long slender racemes, pods cylindrical, deflexed and more than 2 — seeded.
Indigofera endecaphylla
Flowersin dense, shortly peduncled, spike like heads,pods oblong, radially arranged and 2- seeded.
Indigofera enneaphylla
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Results and Discussion

Inthemorphol ogical analysisof threeIndigoferaspeciesutilizing various characters, present results
confirmthat variationsin the vegetative and floral charactersamong thethree speciesof Indigoferaare
important, diagnostic and could be used taxonomically in the delimitation of thesetaxa. For example, the
distinct variation in habit in the species congtitutean important distinguishing feeture. Indigoferaendecaphylla
and Indigofera enneaphylla are herb with prostate and diffuse habit while Indigoferalinifolia are shrubl et
with erect or prostrate habit. Hencethe three species studied could therefore be separated into two groups
based on their habit. Thisobservationisin linewith earlier works of Okwulehie, Edeogaand Hemtzelma
(1999, 2000 & 1948), who studied comparative morphology of different speciesin establishing relationship
among thetaxa.

Thevariationin stemtype, colour and nature of hairsclearly delineatesIndigoferalinnaei from other
two species. Similarly, the pod shape and arrangement, raceme and seed shape & colour clearly make
distinction between three speciesof Indigofera. Thisisimportant s nce Okwul ehieand Okoli (1999) in Tiliacese
and Nwachukwu (1997) in Euphorbiaceae have distinguished and separated some speciesusing variationsin
their morphol ogy though not inthegenusIndigofera. Thelength of leaf rhachisand raceme separate Indigofera
endecaphylla from Indigofera enneaphylla, on the otherhand shape and apex of theleaf clearly delineates
Indigoferalinifolia from Indigofera endecaphylla and Indigofera linnaei. Thisisin linewith theworks of
Okeke and Nwachukwu (2001), who used morphol ogical featuresin determining taxonomic rel ationships
among taxa. Thefloral features of thetaxafurther confirm theinterspecific variation between Indigofera
linnaei and Indigofera endecaphyllaintheir racemelength, flower arrangement, colour, size, pod shapeand
seed number per fruit (pod). The keel also has what Schrire (1995) calls “lateral prominences’ which take the
form of pocketsor spursand which may interlock with thewingsto produceaplatformlevel withthe upper
margin of theked. Such structurewas aso observed in dl thethree speciesunder investigation. Thisfinding
wasdifferent from Nair and Tewari( 1975),who reported such structureonly in Indigoferalinnad. Indigofera
species examined exhibited variations based on location and localities. Such variation may be due to
environmenta aswel| asgenetic factors andinteraction among them (Ghile, 1976; Nwachukwu and M bagwu,
2006). These di stinguishing morphological charactersstudied intheseinvestigation are of systematic value
becausethey arereasonably constant and hence can be used in delimitation of taxa.

Conclusion

Thus morphological study of three Indigofera species suggeststhat Indigofera endecaphylla are
moreclosdly related to Indigofera enneaphyllarather thanto Indigoferalinifolia.
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