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ABSTRACT 

The structure and organographic di-,tribution of tr ichomes in 20 sr;ecies of the Mirnosoideae have 
been studied. In all , 32 trichome types are recognised of which 22 are new. They are distingui shable into 
five ca tegories. The distribution of the trichomes has been found to be of taxonomic value . Six of the 
species can be identified on the basis of exclusive occurrence of specific trichome types in them. Based on 
!he leaf trichome types and their cli stribt.1 tion pa tterns , all the 20 species have been identified for which a key 
1:- pre~ented , 

I NTRODUCTION 

Though trichomes display greater diversity than other plant epidermal elements 
and hence offer tax~momically valuable evidence, information based on comparative 
studies on their structure and distribution in the angiosperms is negligible. Our know­
ledge of these structures in Mimosoideae is likewise scanty being only derived from general 
anatomical studies in the taxon (SoLEREDER, 1908 ; SABt:ns, 1920 ; METCALFE_ & CHALK, 
1950). The studies that have appeared earlier on the trichomes include those on Acacia 
(HARDY, 1912 ; VERDOORN, 1951), Mimosa (WEISS, 1867) and Mimosaceae (SHAH et al., 
1972). The present investigation was, therefore, taken up to make a detailed compar­
ative study of the structure, c1assification, distribution and the taxonomic significance 

• of the vegetative trichomes in Mimosoideae. 

MATERIAL AND METHODS 

Of the 20 species of Mimosoideae studied, 16 were collected from H yd era bad and 
its surroundings, whereas the remaining four were obtained from outside Hyderabad 
(India), as given in Table 1. Young and mature parts of the collected materials were 
fixed in Carney's fixative (JOHANSEN, 1940). To get an integrated picture of the trichome 
types and their organographic distribution, varied micropreparations, viz., epidermal 
peels, mounts of cleared whole organs or their portions, scrapings of trichomes and micro­
tome sections were used. Epiderma] peels were removed from all ma ture plant parts­
leaflet, petio]ule, stipel, petiole) stipule, stem, penduncle, pedice], bract, bracteole, 
sepa1, petal, androecium, and gynoecium, by scraping with a scalpel, wherever possible. 
In case of difficult materials, peels were separated by followin g the " Double-treatment 
method" (LEELAVATHI & RAMAYYA> 1975). Since flo ral parts a re sm :1.ll and soft , entire 
organs were used fo r making the mounts. Mounts of isola ted t richornes were essential 
to study morphology of the individual tr ichomes. Trichomes were separated by scraping 
the plant organs with a scalpel or blade, or by directly crush ing shoot apices after trea t­
ing them with dilute acids. 

Permanent canada-balsam mounts of rnicro tonie sections of vegeta tive and floral 
buds were made fo r all the species by Jollowing the usual pan:i ffin embedding method 
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(JOHANSEN, 1940). Stain combinations employed were Ehrlich's hematoxylin with basic 
fuchsin as counter stain. These preparations were particularly essential to make a 
thorough study of the organic distribution of the trichomes. Terms of descrpition were 

used after R.AMAYYA (19f2a, 1975). 

OBSERVATIONS 

1. Unicellular cylindrical hair- Unicellular, cylindrical, slight to much longer than 

broad ; obtuse at apex ; contents scanty or dense, early evanescent ; wall thin or thick; 
surface smooth ; in some basally ex}Janded into a foot-like region (Figs. 1 F & G). 

2. Unicellular conical hair-Similar as above but conical, tapering above, straight 
or curved ; surface smooth or verrucose; in some basally expanded into a foot-like region 

or subtended by an emergence (Figs. 1 A-E). 
3. Unicellular flagellate hair-As in the unicellular cylindrical hair but flagellate, 

pointed or obtuse at apex ; content scanty; wall thin ; surface finely verrucose (Fig. lH). 
4. Unicellular papillate hair-Similar to the unicellular cylindrical hair but slightly 

broader than long ; wall thin ; surface smooth (Fig. 1 I). 
5. Filfform capitate hair-Foot : I-celled ; contents scanty ; wall thin. Stalk : 

unicellular to uniseriate, cylindrical, 1-18- celled. Cells of varied lengths, quite 

longer than broad or broader than long ; contents scanty ; walls thin; surface smooth. 
Head : multiseriate, capitate, 2- 4- celled in length and width. Cells of varied lengths, 
longer than broad or broader than long ; contents dense ; walls thin, surface smooth 
(Figs. 1 K, M & 0). 

6. Filiform hollow capitate hair-Similar to the filjform capitate hair except-Stalk : 
2- 8- celled. Head : centrally cavitated ; cavity empty (Fig. 2 F). 

7. Filiform clavate hair-Similar to the filiform capitate hair, except-Stalk : 
1-8- celled. Head : clavate, 2-4- celled in length and width (Figs. lN & P). 

8. Filiform hollow clavate hafr-Similar to the filiform clavate hair except-Stalk : 
3- 8- celled. Head: 3- 5- celled in length and width, centrally cavitated; cavity 
empty (Fig. 2 E). 

9. Filiform cylindric-clavate hair-Similar to the filiform clavate hair except­
Stalk : 1-4-celled. Head : uniseriate to multiseriate, cylindric-clavate, 3-6-celled in 

length, I_-3-celled in width ; cells quite longer than broad (Figs. IL ; 2 A-D). 
1 0. Filiform cylindrical hair-Foot : I-celled ; contents scanty ; wall thin. Body : 

unicellular to uniseriate, 1-9-celled in length, obtuse at apex. Cells of almost equal 
length, mostly ,longer than broad, few broader than long; contents dense in terminal cell, 

rarely envanescent or persistent, walls thin; surface smooth (Fig. 1 J). 
11. Macroform conical hair-Foot: I -celled; contents scanty; wall thin or thick. 

Body : unicellular to uniseriate, 1- 11- celled, straight to curved, tapering above, pointed 
at apex. Cells almost of equal length or of varied lengths, longer than broad; contents 
translucent or scanty ; cross walls thin or thick ; lateral walls thin or thick ; surface 
smooth or verrucose (Figs. 2 G-1). 

12. Macr~form septate conical hair-Similar to the macroform conical hair except 
-Body: I-6-celled, terminal cell longer than the others; contents scanty; lateral 
walls thick ; cross walls thin ; surface smooth (Fig. 2 J). 

13. Biseriate capitate hair- Foot: 2-celled ; cells juxtaposed ; walls thin; contents 
scanty. Stalk : biseriate or rarely 3-cellcd in width, cylindrical, 3- 7- celled in length; 
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Figure I. A, M, 0, Albizia arnara : A, unicellular conical hair from primary rachis, l\ (, 0. uniseriate fili­

form capitate hair8 from stipule and sepal margins respec tively ; B, C, P, Pithec11llobium dulce ; B, C, 

unicellular conical hairs frorn bractcole, P, uniseriate filiform clavate hair from l.s . primary rachis; 

E, G, Acacia arabica : E, unicellular couical hair from stem, G, u11icellula.r cylindrical hair from petal 

margins; D, K, Ca!liandra lwematocq/1!tafo : D, uuicdlular <.:oniclll hair from l.s . stem ; K, uniseriate fili­

form capitate hair from l.s. stern ; F,H, I, SMntmea saman : 1", unicellular cyli11dricnl lHir from leafle t, 

H, unicellular flagellate hair frnrn brac t margius: "I, u11icellular papillate hair from leaflet; J, L , Awcia 
auriculiformis; .J, uniscriate filiform cylintlrical hair from sepal margins ; L, uniserfo.te filiforrn cylindric­

clavate hair from l.s. stem ; N, Mimosti jJudica : uniseriate filifmm clavate hair from leaflet margins. (b, 

Body; e, Emergence; f, Foot; h, Head; s, Stalk). 
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Figure 2. A, Albizia amara : uniseri~te filiform cylindric-clavate hair from sepal margins ; . B, C, J, Calliandra 

haematocfphala : B, C, uniseriate filiform cylindric-clavate hairs from sepal margins , J, uniseriate macro­

form septate conical ha irs from stipule margins ; D, H , .Niinwsa pudica : D, uniseriate fi li form cylindric­

clavate hair from ovary, H, uni5eriate macrofonn conical hair from pedicd, E, F, K, P, Acac-ia arabica : 

E , u 1iscri·-1te filiform hollow clavatc hair from I. s. primary rachis, F, uniseriate filiform hollow capitate 

hair from l. s. primary rachis, K , bise riate hollow capitate hair fr om l.s . primary rachis , P, Biseriate 

hollow cyli.1dric-clavate ha ir from l. s. primary rachis , G. Sa11w1wz sn,non : uniseriate macroform cor:ical 

h3.ir from primary rachis ; I , Ade,zantltera /Ja1Jon ina : w1iscriate macrofrom conical hair from leaAet; L , 1vI, 

0, Dichrost{,c/rys cinerea : L, t. s. stalk of bi, criate clavatc hair fron1 t. s. primray rachis, M , 0, 

bi ,eriate clavate hairs from sepa l margin and I.s. primary rachis respec tively ; N. Jvlimosa !tamata : 

bi seria te capitate hair from bracteole margin, (b, Body; f, foot ; h, Head ; c, Cavity; s, Stalk). 
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Figure 3. A, E, I , J, L, Neptunia oleracea : A, multiseriate capitate hair from l.s. primary rachis, E, multi­seriate cordate hair from l.s. stipule, I, nnltiseriate peltate hair from l.s. stem, J, multiseriate obclavate hair from l.s . stipule, L, multiseriate fusiform hair from l.s. primary rachis; B, Mimosa praniana : multi­seriate capitate hair from 1.s. stem ; C, Parkia biglandulosa : multiseriate clavate hair from 1.s. primary rachis ; D, Afi,nosa pudica : multiseriate spinulose conical hair from l.s. stem ; H, Leucaena leueocepha[a : multiseriate cylindrical hair from l.s . primary rachis ; F, G, Desmanthus virgatus : F, multiseriate quadran­gular hair from primary rachis ; G, multiseriate sagittate hair from primary rachis ; K, Acacia arabii;a : multiseriate hollow clavate hair from 1.s . primary rachis. (b, Body; f, Foot ; h, Head ; c, Cavity; s, Stalk). 
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cells of var ied lengths, slightly longer than bToad or broader tha n long ; con ten ts 

scant y ; wall s th in ; s'-.lrlace sm oo th . H ead : m ultiseriate , ca pit::i. te, 3 -5-celled in 

lenglh and Vv-i d th ; cells sligh tly longer than broad or broader tha n long , conten ts 

dense ; walls thin ; surface sm ooth (Fig . 2 N ) . 

14. Biseriate cLava_te hair- Similar to the biseriate capi ta te ha ir excep t-Stalk : 

2-10-celled in length o r a bsen t. H ead/Body : C lava te, 2 -6-cell ed in leng th a nd 

width (Fi~s . 2 L, ·~v; , & 0 ) . 

15. Riseriate hollow r:apitote hair-Simibr t o the biseria te capita te ha ir ex:cept­

Sta lk : 5-9-cell ed in length. H ead : 4 -6-celled 111 le!1g th ~ 3-5-celle:l m width , 

centra lly ca vi ta td ; cavity empt :,, (F i~. 2 K ) . 

16. Biseriate hollow cylindric-clanate h::iir-A-; in th r> bi:Se r ia tc h oll ow ca pi t:1. te h :i ir 

excep t -·- H ead : cylin dric-clavate, 6- 10-celk d in length, 3- or 4-celled in width; cells 

m ostly longer than broad (Fig . 2 P) . 
l 7. M ult iseriate capitate hair-Foot · mul tice ll ula r ; celis juxta posed ; contents 

scanty ; waJls thi ,1.. Stalk : multiser ia te, cylind r ica l , 1-20-celled in length, 2 - 8-

celled in wid th . Cells of varied lengths, longer than broad or broader than lon g ; con­

ten ts scan ty; wa ll s thi n ; surfa ce ..: m ooth . H ead : m ultiseria te , caµit a te to t rnnca te , 

3-'-l -ce lled in length , 3-8-celled in ,vidth . Cells of va ri ed leng th<;, , longer 

than b road or brnad cr th an lon g ; con ten ts dense ; wal ls thi n : surface smouth (Figs . 3 

A & n). 
18 . Multiseriate cnrdat..r. hair- Sim ilar to th e m ultiser ia te capita tc h a ir eYcept­

Stalk : 1-3-ce l! ed in length , 3 - or 4--rell cd in width or a bsent. H c:i d/Bocly : cordate, 

5-11-cclled in len g th, 3-1 0 -cell ecl in wid t 11 (Fir!- 3 E). 

19 . M ultiseriate obclanate h1,1ir - Sin1 il ar tn the 1111 il tiscr ia te capitn te ha ir except: - ·­

Sta lk : 2- or 3-cell ed in leng th , 3 or 4 -ccllct.l ill wi-lrh; ce ll s mo, tly bro:icler th::m l:mg, 

Hea r.I : obclava tc, 14-,}5-ccll ed in length , 2-12 -ccllc<l in wid th ; cm1tents scanty 

(Fig . 3J). 
20. J\!l ultireria te quadra,zgular ha ir-A<;, in rnu lti\ e ria tc ca pita tc h a ir except­

Sta lk : 4- or 5-cell ed in le:1gth, 3- or 4-ccll ed in wid th. H ead : quad rangula r , 4-

7-cell ed in leng th, 8-12-celled in wid th (Fig. 3 F) . 

21 . A1'ultiseriate sag£tta!e hair- Simil a r to th e m ultiseri a te ca pita te h a ir except­

Stalk: 4-of 5 -cell ed ii1 length , 3- or 4 -celled in width . H ead: Sagitta tc , 5-~-cellecl 

in leng th , 2- 8- cel led in wirlth (Fig . 3 G ) . 

22 . 1'1ult iseriate r.lava le hair-Simila r to the multiseria te capita te hair except-­

Stalk: 1-12-celled i·.1 len g th , 2-4 -celled in width ; contents scanty. H ead: C: lavate, 

4- 8- celled in len g th ~ 3- 5- celled in width (Fi g . 3 C ) . 

23. Jvlult isfriatt hollow c!m1ah· ha ir-Similar t e> the rnultiseria te cl2.va te h .-:1ir 

except- - H ead : S- 7-celle3 in length , 3- nr 4-celled in width, cent ra l1 y cavit 1ted ; 

cav :ty empty (Fig. ?, K ). 

24. 1Uult iser£ate ~ylindrZ:cal ha,:r-Foot : multicellular; cells juxtapo::; ed ; co~1tents 

scanty ; ,,.,,a lls thin. Body : multi seriate: cylindrical, l 1-20-celled in leng th, 3- or 

4-celled in width. Cells longer than broad or broader than long; con ten ts dense or 

scan ty ; v.r~lls thin; surface smooth (Fig. 3 H ). 

25. 1\1ultiser-ia te peltate hair-Similar to the multiseriate cylindrica l hair , except­

Body : shield-like, circular in shape, 4- or 5-celled iu thickness, 7- or 8-celled in cliameter 

(Fig . 3 I ) . 

26 . J.Vfu /t iseriatefusiform hair-Similar tJ the inultiseria te cylindr ical ha ir except-
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Ilody : Fusiform: 14- 24 -cellcd jn lc1tgth , 2-4 -ccllcd in width (F1g. 3 L). 
27. A1u/l isrriatf .rpinulosr' confral hair - Sirn ihr tn Lhc m ulliscria tr. cylindr ical ha ir 

exccpt-- -Body : cn11ic.i l,- 10- 1,1~cdl ccl in lc11 g tl1 , l - .1-cc ll cd h1 wicllh , gradua ll y taper­
ing ;-ibovc i11lo :, loug tcn11i11a l cel l, pointed :, t ,,pcx:. Cel ls severa l tim es longer than 
broad ; c01~tcnt s sc:rnt y; wall-: tlii r k ; disl::i l end o l" th e outer ce ll s spin u losc (Fig. 3 D) . 

DISCUSSION 

A . STRUCT UR E 

T he tr ich( me types rccnrdcd ~11 e eith er uni cel lul a r o r rnultice!J ular which confirm 
the earli <:>r obscrva t ions in the fnnil y ( SoLERU ED ER , 190H; M ETCALFE & CHALK , 1950 ; 
S HAH cl al. , 1972 ). 

Foot of the tr ichomes may be sim.pl e or compound , as defin ed by R AMAYYA ( 1962a, 
1962b ). In :r•v1 imosoideae, lwwever , the fo ot in a ll the uniseria te filiform and uniseriate 
rnacrofonn and biseri·.1 te trichorne types is of simpl e type . In the multiser ia te t ri­
chom e types (Figs. 3 A-L), i t was prac tically difficult to 'classify the foo t into simple or 
compound type hecause of its la.rge number of cell s as a lso reported in Compositae 
(RAMAYY A, 1962a, 1962b). 

Structur ally, the foot shows va ria tions depending on the type of the tfichome and 
the species in the Mimosoideae . Generally the foot cells in the uniseriate filiform, 11ni­
seriate macrofo1 m and biseria te trichome types are slightly projected above the epidermis 
(Figs . l J-P, 2 A-G, J-K, M-P) a s in other families (DE BARY, 1884 ; RAMAYYA, 1962a, 
1962b). In the macroforrn conical hair, however, the foot cell sometimes appears 
projected above the epidermis (Figs. 2 H, I). In some trichome types the foot shows 
unique modifications (i.e., tangentially eloi1.gate or bulbous) so that the tcichomes are 
distinctive and, hence, are of taxonomic value, e. g ., the unicellular papillate and cylin­
drical hairs in Samanea saman (Figs. I F-I) and the unicellular conical hair in Alb-izia 
amara (Fig. IA) . Trichome types seem much variable in their length in a given taxon 
and also from taxon to taxon in the Mimosoideae. But the variation in any type of tri­
chome occurs within certain limits in a given species, and, hence, is taxor.omicallv useful 
(refer key) . In the Mimosoideae the longes t type is the multiseriate spinulose conical 
hair in Mimosa pudica (1420 µ,m ), whil e the shortes t (3 µ,m) is the unicellula r papilla te 
hair in Samanea saman . The broadest tr ichome ha <:: been found to be the multiseriate 
cordate ha ir ( 132 /.Lill ) in N eptunia oleracea as meJ.su red in the sectiona l view and the 
thinnest is th e unicellula r papilla te and cylindr ical h <1. irs (6 µ,m) in Smnanea saman. 

Cells of 1 he tr ichorn cs studied arc ei the : b roader than long or vice versa, or isocli:-1.­
metrical (R A M,\ YYA , 1962a) . T he longes t obser ved is th e terminal cell of rn;i.c rofor m 
con ical hair jn M imosa jJu dicll ( 4-50 µ,m ; Fig. 2 H ), while Lhe shor test is the bJ.sa l cdl of 
the fili form capita te ha ir (6 /.L 111) in Albiz ia amara (Fig . l Ivt:) . Similarly the br,x 1.cles{ 
cell observed is th e un ise:- ia tc macroform sej1la te con icil ha ir (33 pm ) in Cal!i,mdra 
haematocejJ!taLa (Vi g. 2 .J ) ancl tl w tlii ,1 ncst· i -; rc·1in ·scnl c::-I by tltc t11ti r l'lluL1 r p.1pil L1tc lu i i 
( 3 µm ) in Samanea srmwn (J,'j p;. I I ). 

T'richomcs arc <m e cell i,1 heig lit a s ;i.11 tli .- ise cLi s-.; i(icd 1nukr t.lte ct lcgury A uni­
cellul ar tr ichom c:s (Vi gs . ] A-J), or ii1 :111 y cell s i 1t l1 ·11 g tlt as 1·1·11resell !cd by till' m1tltin-llul.t r 
trichomcs (Figs. I .J-P , '2 J\ -P & :1 /\-L). B11I i,t tl, c !attn lite cdl tllttnhn shows a limi t 
in height and wi<lth , 1h c: 111 :1xim 1.1.111 bci,1g :tlH111t 1JS-1-cll, ·d lot1g· 111 t11tdtiscriate obcL-1. vate 
hair of N eJJlunir, oleracea (Vig . :3 .J ), ( 11' it J11 ;1y li<· 011l y two ct·lls , n ft C'n Ht>tcd in the 
rnacroform conical hair tmd rilifor1 n cy l i11dri c; d l1ai1· ( 1"igs. I J & 2 .I) . In wid th, the 
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trichomes may be 1-cell ecl as in the unicellular, macrofonn and some fililocm tr ichomes, 

while up to IO-celled in the multiscria tc corda te ha ir in N,1p~unia olera~ea (Fig. 3_ E). 

The cytoplasmic con tents are scanty or absent mos tly m the unicellular trichomes 

macroform trichomes and multiseriatc spinulosc conical hairs (Figs . 1 A-F, 2 G -.J & 3D) 

or mostly dense in the fili form tricliomcs, biscria tc and mult.iseria tc trichom es (Figs . 1 

J-P ; 2A-F, K , M-P ; 3A-C & E-L). 
Cavity occurs in the head region of the fili for rn hollow capi ta tc, filiform hollow 

clavate, biseriate hollow capi ta te, biseria te holJow cylindric-clava tc, and multiseriate 

hollow clava te hairs in Acacia arabicn and A . leucophloea (Table I ; Figs . 2E , F , K, P & 3K) . 

O ccurrence of such trichomes , though in few taxa, has been recor <led in the p as t. 

CARLQ.UIST (1959) described it in 'hollow-sta lked gland' of Holocarpha (Com1-1ositae), 

while PRABHA K A R AND RAMI-\YYA ( 1975) in the multiseriate hollow cylindrical hairs in 

Portulaca oleracea, P. sujfruticosa and P. quadrffida. The location of the cavity seems to 

show wide varia tion uncorrela ted with exomorphological differentiation in the trichome. 

In Portulaca species, though the cavity is located in the terminal regio-n of the trichome, 

the la tter is not differen tia ted iato stalk and head (PRABHAKAR & RAMAYYA, 1975), 

while in Holocarpha , the body of the trichome is distinguishable into stalk and head but 

it is the stalk which is cavitated (CARLQ.UIST, 1959). In the present study though the 

t:richome body is externally di~tinguished into stalk and-head the cavity occurs in the 

head region, unlike in Holocarpha (Figs. 2E, F, K, P & 3K). Further, no correlation 

can be made with the plant habit or habitat. 

Lateral walls of the trichomes are either thin or thick. The thickest walls occur 
I 

in the macroform septate conical hair (Fig. 2J) in Calliandra haematocephala, whereas the 

thinnest in the unicellular papillate hair in Samanea saman (Fig. 1 I). · The cross walls are 

usually thin but they are quite thick in the multiseriate spinulose conical hair in Mimosa 

pudica (Fig. 3 D). 
R.AMAYYA (1962a) distinguished five types of wall surfaces in the trichomes of 

Compositae, viz., smooth, ridged, echinulate, verrucose and granulate, of which in 

Mimmoideae on1y the smooth and verrucose patterns occur. 

B. CLASSIFICATION 

In Mimosoideae altogether 32 trichome types are so far recognisable, including 

those described by earlier workers: From the literature (SoLEREDER 1908; NfETCALFE 

& CHALK, 1950; SHAH et al., 1972) ten types could be identified after leaving out those 

which could not be made out clearly on the basis of their description and illustrations. 

From amongst the previous ten records, only five types are presently confirmed. Thus, 

out of 32 trichome types occurring in Mimosoideae, 27 are presently recorded, of which 

22 arc new. 

In Angiosperms the trichomes have been ca tegorised into three g roups by \'VEISS 

(1867), and into five ca tegories by HuMMEL AND STAFSOHE (1962). DE B1,RY ( 1884) 

grourjed them into five based mainly on both their form and function. SoL EREDER ( 1908) 

and METCALFE. AND CHALK (1950) divided them into two m ajor g roups and severa l sub­

types based on their structure and fun ction. However, RAMAYYA ( l 975) has shown tha t t.Re 

categories recognised in these various classifica tions reveal discrepa ncies a nd , hence, do 

not serve the desired purpose . 

In his studies in Compositac and other angiosperms, RAMAYYA (19n2a, 1975) 

stressed the value of mature structure of tr.ichom es to be m ore significant in their primary 
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rln ~~iG c:, iion r ;11l wr tl 1<111 l'i1hc r s tru c tu re r um f,m c lion or rn c1.·cly f'ort11 nr fun t ti (J ti , ri, 

a coJ11birw lion of ~ill th r three c hnrac tc rs - form, fun c ti,m and s tr uc l11.n :. ;\,~cnrdin rr l 
- · IJ fl I . I [ . I · . ., y' 
h e cfr,ssi/icd th t vcgc1a u vc as we as · ora tri c 1omcs o ang ios perms on l LC b :1s1s of' 1 lir·ir 

stru c tmc into five major categor ies, which arc a s follows : 

I . U ,1jcc1J11la r tr ichomcs, II. Un iscriate filiform trichornes, IfI. U ni scr ia lc rn,;\r,. 

roform trj chomes, IV. E jscr jatc trichomes, V. Multiseriate trichomcs. 

The class ification based on the mature s tructure o f trichomcs is oC parlicttl ;1, r 

sign ificance because of case in t he d etcrm.ina tion of the conccr11cd trichnrnc types and it" 

taxonomic value. On a com par ison or the trichomc types recorded in Mirnoso id cac with 

those described by RAMAYYA (1975), it is found that they could be class iricxl on the !-lame: 

basis. Accordingly, lhe trichome categories, their general features and their c<ms ti ­

tuent types in Mimosoideae arc as follows: 

Categor)' / - Unicellular trichomes-Foot : Distinct or indistinct. Body cntin:. 

Four trichc.,me types belong to thi5 category, viz., l. Unicellular conical ha ir, 2. U, li­

cellular cylindrical hair, 3. Unicellular flagelJ a te halr, and 4 . Unicellular -papillate ha ir. 

Category ll- Uniscriate filiform trichomes- Foot : Unicellular . Body : U n ice­

llular or multicellular, entire or differentiated into stalk and h eacl. Sta lk : Unicellula r 

or uniseriate. Head : Uniseriate to multise riate . This category is represented by six 

tcichome types . 1. Filiform ca pitate ha ir , 2. Filiform clavatc ha ir, 3. Filiform cylind ri­

cal hair, 4. Filiform cylindric-clavate h J ir, 3. Filjform hollow capitate ha ir, 6. Filiforrn 
hollow cla vate hair. 

Catego~y /ll-Uniscriate m acroform trichomes-These arc genera lly larger than 

the uniseriate filiform trichomes . Foot : UniceJlular, distinct or indistinct. Body : 

Unicellular or uniseriate. In thi5, only two trichome types have been observed. 1. 

Macroform . conical hair, 2. M acroform septa te conical hair. 

Categ01y /V- Biseriate trichomes- Foot : 2-celled; cells juxtaposed. Body : 2-

cellecl to multicellular, entire or differentiated into sta lk and head. Stalk : Biseriatc; 

but some times may be multiseria te. Head : Biseriate to multiseriate. Four trichomc 

types are represented by this category. 1. Biseri~te capitate hair, 2. Biseriatc clavatc hair 

3. Biseriatc holJow ca pitate hair, and 4. Biseriate hollow cylinclric-clavate hair. 

Catf!gmy V- Multiseriate trichomes-Foot: 3 or more-celled; celJs juxtaposed. Body: 

Multiseriate, entire or differentiated into sta lk and head. Stalk : Multi scriate. Head : 

Multiseriate. Eleven trichome types represent this category. 1. Multiseriate capitate 

hair, 2. Multiseriat'e clava te hair, 3. Multiseria te corclate hair, 4. Multiseriate cylindrica l 

hair, 5. Multiseriate fusiform hair, 6. Multiseria te hollow clavate hair, 7. Multiseriatc 

obclavate hair, 8. Multiseriate peltate hair, 9. Multiseriate quadrangular ha ir, \O. 

l\,1ultiseriate sagittate hair, 11. Multiser1ate spinulose conical hair. 

C. DISTRIBUTION 

According to CoETER (C . F. SoLEREDER, 1908) occurrence of ~lan<lular tn­

chome3 is a cons istant fea ture in the family, which is presently confirmed (Table l ). He 

found the glandular trichomes to consist of a uniseriate stalk of variable length and a 

multiseriate elJipsoid head of va ri a ble size in the genera Acacia, Adenanthera, Albizia, Calli­

andra, Desmanthus, Leucnena, Mimosa, NejJlunia_, Parkia, Pithecellobium, Prosopis, and Samanea • 

Though this situa tion is presently confirmed in Albizia, Calliandra, Pithecellobium, and 

Samcmea, the trichome types are uniseria te to multiseriate in Acacia and Mimosa and only 

m ultiseria tc in Desmanthus, Leucaena~ Neptunia, I'arkia ,.tnd Prosopis (Table 1). 

H· Ceofil1Jtology, 12( l) 



classification ra ther than ei ther structure cum function or merely form or function, or 
a combin a tion of all the th ree characters- for m , function and structure. Accordingly, 
he classified th e vege ta tive as well as floral tr ichomes of angiosperms on the basis of their 
structure into fi ve m ajor categories , which ar e as follows : 

I. Unicellul ar trich.omes, II. U11iseria te filiform trichomes, III. Uniseria te mac­
rofor m trichomes, IV . Eiseria te trichomes, V. Multiseriate trichomes. 

The classifica tion based on the m a ture structure of trichomes is of particular 
significance beca use of ease in the determination of the concerned trichome types and its 
taxonomic value. On a comparison of the t richome types recorded in Mimosoideae with 
those described by RAMAYYA (1975) , it is found that they could be classified on the same 
basis. Accordingly, the trichome categories, their general features an<l their consti­
tuent types in Mimosoideae are as follows: 

Category / - Unicellular trichomes-Foot : Distinct or indistinct. Body entire . 
Four trich0me types belong to thi5 category, viz., 1. Unicellular conical hair, 2. Uni­
cellular cylindrical hair, 3. Unicellular flagellate halr, and 4. Unicellular papillate hafr . 

Category ll-Uniseriate filiform tr ichomes-Foot : Unicellular. Body : Unice­
llular or multicellular, entire or differentiated into stalk and head. Stalk :· Unicellular 
or uniseriate. Head : Uniseriate to multiseriate. This category is represented by six 
tcichome types. 1. Filiform capitat~ hair, 2. Filiform clavate hair, 3. Filiform cylindri­
ca l hair, 4. Filiform cylindric-clavate hair, 3. filiform hollow capitate hair, 6. Filiform 
ho1low cla va te hair. 

Category /ll-Uniseriate macroform trichomes-These are generally larger than 
the uniseriate filiform trichomes. Foot : Unicellular, distinct or indistinct. Body : 
Unicellular or uniseriate. In this, only two trichome types have been observed. 1. 
Macroform . conical hair, 2 . M acroform septate conical hair. 

Category /V-Biseriate trichomes-Foot : 2-celled; cells juxtaposed. Body : 2-
celled to multicellular, entire or differentiated into stalk and head. Stalk : Biseriate; 
but some times may be multiseriate. Head : Biseriate to multiseriate. Four trichome 
types are represented by this category. 1. Biseri':l-te capitate hair, 2. Biseriate clavate hair 
3. Biseriate hollow capitate hair, and 4. Biser iate hollow cylindric-clavate hair. 

Cat~g01y V-Multiseriate trichomes-Foot: 3 or more-celled; cells juxtaposed. Body: 
Multiseriate entire or differentiated into stalk and head. Stalk : Multiseriate. Head : ' . . . Multiseriate. Eleven trichome types represent this category. 1. Mult1senate ~ap1~ate 
hair, 2. Multiseriate clavate hair, 3. Multiseriate cordate hair, 4. Mult_iseriate cyh~1dr~cal 
hair 5. Multiseriate fusiform hair, 6. Multiseriate hollow clavate hair, 7 · Multi~enate 
obcl~vate hair, 8. Multiseriate peltate hair, 9. Multiseri~te q~adrangular hair, lO . 
Multiseriate sagittate hair, 11. Multiser1ate spinulose conical hair• 

C. DISTRIBUTION 

d
. C ER (C F SoLEREDFR 1908) occurrence of glandular tri-Accor ma to OET , ,. . ' • bl l) H 0 

• h £ ·1 hich is presently confirmed (Ta e · e chome; is a consistant feature mt e am1 y, w . . lk f . ble lencrth and a · h · t of a umsenate sta o vana c found the glandular tnc ornes to cons1s . A . Adenanthera Albizia Calli-
rnultiseriate ellipsoid head of variable size i~ the gk~nerpa·thcaclzla,b ·um Prosopi; and s:manea. . M. Ni •ntunza Par ~za z ece o i ' ' andra,Desmanthus, Leucaena, zmosa, e1, ·,d. A'tb·: Calliandra Pithecellobium, and · · · tly confirme m zzia, ' ' 1 Though this s1tuat10n 1s presen . . 

1 
. . t · Acacia and Mimosa and on Y . . 11senate to mu tisena em Samanea, the tncho1ne types are m . . ·k. and Prosopis (Table 1). 

m ul tiseria te m Desmanthus, Leucaena, Neptun,za, Pm ia · · · • 
Geophytology, l'l ( l) 
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SHAH et al. (1972 ) , ·while dealing \\--ith leaflet trichomes in the lv1imosoideae, have 
1 ecorded glandular hair s of 3-6-ceUed height only in Jvf imosa pudica , but presently they 
have also been observed in Acacia arabica, DichrostachJ,s cinerea , 1\tfimosa hamata, and 
Samanea saman (T able 1) . Further, the tricbomes in M. pudica consist of 1- to 4-celled stalk 
and 3- to 6-celled head (Fig . 2 D) . 

S HAH et al., (1972) have recordeJ mer e unicellular hairs in the leaflets of Acacia 
arabica, Adenanthera pavonina, Albizia lebbeck, Dichrostacltvs cinerea, Leucacena leucocephala , 
M imosa hamata, Neptunia triquetra , Pro fopis juliflora and Parkia biglandulosa , whereas multi­
cellular eglandular and glandular type.5 in }vf imosa pudica. Though this is presently con­
firmed, the trichom es are, however, unicellular or uniser~ate in Acacia arabica, Adenanthera 
pavoniana, Leucaena leucocephala and .lv.[imosa pudica (Table 1) . 

According to SHAH et al. (19 72) the leaflets in Acacia arab-ica and Neptunia oleracea 
are glabrous, whil e tr ichomes occur on both sur fa ces in Adenarithera pavoni1w , Albizia leb­
beck, Dichrostachys cinerea, Leucaena leucocephala, ;\lfi mosa lwmata , J\if. pudica, Parkia biglandulosa, 
Pithecellobium dulce, Prosopis juliflora and Samanea samarz. But present study reveals tha t 
leaflets of Acacia arabica and JVeptwzia oleracea a re not glabrous as the trichomes are present 
in young stage. Further , in Dischrostachvs ci,u rea, Prosopis juliflora the trichomes are 
confined to their margins, whil e in Leucaena leucocephala an d 1\limosa ham.ala they occur oi1ly 
on the abaxial surfa ce an<l m ar gim (Table 1) . 

D. TAXONOMIC VALUE 

From the tabl e 1 it is evid ent that some of th e trichome types are restricted lo parti­
cular taxa , e .g., Calliandra haematoaplwlo (macroform septa te conical hair), Desmauthus 
virgatus (multiseria tc quadrangula r a n d inultiscr ia tc sagitta te hairs), Mimosa pudica (multi­
seria te cordate and multiseria tc pcl tatc h~ in,) , Samarw i saman (unicellular flagellate hair) 
and, hence, these can be identi fied on the mere possession o f th e concerned trichome types. 

Beside the a bove, the tr ichomcs studied arc of general identification value when 
their distribution pa tterns arc considered. For example, though unicellular conical 
hair is present on one or the other orga n of the 20 species presently investigated, their 
foliar trichome distribution varies from species to species , being totally absent (in four 
species) or confined to margins (in six species) or only to the abaxial surface (in five species) 
or distributed on both adaxia l and abaxia l surfaces (in five species, cf. Table 1). Thus, 
based on differences in the trichome morphology, their distribution en the leaf alone, a 
key for the identifica tion of the species studied is given below: 

I A. Unicellular hairs present 
II A. 0 11ly unicellular conical hairs present 

III A. Unicellular conical hairs subtended by an emergence 
III B. Unicellular conical hairs without an emergence 

IV 0
\. Hairs confined to margins 
V .-\. S'.lrface of tne t richJmes fai ntly verrucose 

VI A. Hain U;J to 14j /lm in length and persistent 
VI B. Hairs up to -178 1-1·m in length ar:d caducous 

Neptunia triquetra 

Prosopis julif lora 
NeJ1tunia oleracea 

Explanation for Table I .-Numbers on horizontal caption column indicate cite of occurrence, as-
1. Leaflet ada.'-..ial , 2. Leaflet abax.ial , 3. Leaflet margin, 4. Secondary rachis, 5. Stipel ad.axial, 
6. Stipe} abaxial , 7. Stipe} margin, 8. Primary rachis, 9. Stipule adaxial , 10. Stipule ahaxial, 
11. Stipuk margin, 12 . Stem , 13. Peduncle, 14. Pedicel, 15. Bract adax.ial, 16. Bract abaxial, 
17 · Bract margin , 18 . Bracteole adaxial, 19 . Bracteole adaxial, 20. Bracteole margin, 21. Sepal , 
adaxia l. 22. Sepal abaxial , 23. Sepal margin, 24. Petal adaxial , 25. Petal abaxial, 26. Petal 
1aargin, 27. Androecium, 28. Ovary, 29. Style and Stigma.. 
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SHAH et al .. (1972) , '"·hile dealing with leaflet trichomes in the M.imosoideac, have 
recorded glandular hairs of 3-6-celled height only in Mimosa pudica, but presently they 
have also been observed in Acacia arabica , Dichrostachys ·cinerea, Mimosa hamata, and 
Samaaea saman (T able 1) . Fur ther, the tricbomes in M . pudica consist of 1- to 4-celled stalk 
and 3- to 6-celled head (Fig. 2 D ) . 

SHAH et al., (1972) have recordeJ mere unicellular hairs in the leaflets of Acacia 
arabica, Adenanth.era pavonina, Albizia lebbeck, Dichrostach_ys cinerea, Leucace,ia leucocephala , 
Mimosa hamata, Neptunia triquetra, Pro(opis juliflora and Parkia biglandulosa, whereas multi­
cellular eglandular and glandular types in Mimosa pudica. Though this is presently con­
firmed, the trichomes are, howev er, unicellular or uniser~ate in Acacia arabica, Adenanthera 
pavoniana, Leucaena leucocephala and ]vfirrwsa pudica (Table I). 

According to SHAH et al. (I 972 ) the leaflets in Acacia arab£ca and JVepturiia oleracea 
are glabrous, while trichornes occur on both surfaces in Admanthera pavonina, Albizia leb­
beck, Dichroslachys cinerea, Leucaena leucocephala, Mimosa /zamata, M. pudica, Parkia biglandulosa, 
Pithecellobium dulce, Prosopis juliflora and Samariea saman. But present study reveals that 
leaflets of Acacia arabica and Neptwzia oleracea are not glabrous as the trichomes are present 
in young stage, Further, in Dischrostachys ci1ierea, Prosopis juliflora the trichomes are 
confined to their margins, while in Leucaena leucocephala and Nlimosa lwmata they occur 011ly 
on the abaxial surface and margins (Table 1) . 

D. TAXONOMIC VALUE 

From the table 1 it is evident th a t some of the trichome types are restricted to parti­
cular taxa, e.g., Calliandra haematoCf'phnlo (macroform septa te conical hair), Desmanthus 
virgatus (multiseriate quadrangula r a nd m ult iseria tc sagittate hairs), lvlimosa pudica (multi­
seriate cordate and multiseriatc peltate ha irs) , Samanea saman (unicellular flagellate hair) 
and, hence, these can be identified on th e mere possession of the concerned trichome types. 

Beside the above, the trichomcs studied a re of general identification value when 
their distribution patterns are considered. For example, though unicellular conical 
hair is present on one or the other organ of the 20 species presently investigated, their 
foliar trichome distribution varies from species to species, being totally absent (in four 
species) or confined to margins ( in six species) or only to the abaxial surface ( in· five species) 
or distributed on both ad axial and a baxia l surfaces (in five species, cf. Table 1). Thus, 
based on differences in the trichome morphology, their distribution en the leaf alone, a 
key for the identification of the species studied is given below: 

I A. Unicellular hairs present 
II A. 011ly unicellular conical hairs present 

III A. Unicellular conical hairs subtended by an emergence 
III B. Unicellular conical hairs without an emergence 

IV J\. Hairs c011fined to margins 
V A. S'.lrface of the tcich:>mes fai ntly verrucose 

VI A. Hairs uy.> to 143 Jlm in length and persistent 
VI B. Hairs up to -1 78 Jl·m in length ar:d caducous 

Neptunia triquetra 

Prosopis julif lora 
Ne/Jtunia oleracea 

Explanation for Table I .-Numbers on horizontal caption column indicate cite of occurrence, as-
1. Leaflet adaxial , 2. Leaflet abaxial, 3. Leaflet margin, 4. Secondary rachis, 5. Stipel adax~al, 
6. Stipel abaxial, 7. Stipel margin, 8. Primary rachis, 9. Stipule adaxial, 10. Stipule abax~l, 
11. Stipule margin, 12. Stem , 13. Peduncle, 14. Pedicel, 15. Bract adax.ial, 16. Bract abaxial, 
I 7 • Bract margin, 18. Bracteole adaxial, 19. Bracteole adaxial, 20. Bracteole margin, 21. Sepal, 
adaxia l , 22. Sepal abaxial, 23. Sepal margin, 24. Petal adaxial, 25. Petal abaxial, 26. Peta.I 
matg.in , 27 . Androecium. 28. Ovary, 29. Style and Stigma. 
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IT B. 

V B. Surface of the trichomes smooth 
IV B. Hairs distributed on abaxial surface and margin~· 

VII A. Hairs up to 190 JJ-m in length .. 
VII B. Hairs up to 387 JJ.m in length .. 

IV C. Hairs distributed on ad.axial, abaxial and margins. 

VIII A. Hairs up to 180 µm in length 
VIII B. Hairs up to 320 µm in length. 

IX A. Hairs caducous on abaxial midvein 
IX B. Hairs persistent and dense on abaxial 

midvein . . . . 
Unicellular conical hairs along with macroform conical hairs. 

X A. Hairs confined to abaxial surface 

Acacia leucophloea 

Desmant!ws virgatus 
Mimosa rubicaulis 

Pithecellobium dulce 

Parkia biglandulosa 

Albizia lebbeck 

and margins Leucaena !e'.lcocephala 
X B. Hairs distributed on adaxial, 

abaxial surface and margins Adenanthera pavonina 
II C. Unicellular conical hairs along with filiform cylindric-clavate hairs 

present 

II. D. Unicellular conical along with mac
0

r~form coni;al and filii~rm capita;~ 
hairs present . . . . 

II . . E As in II C but unicellular papillate -~d cylincki~al hairs ais~ present .· .' 
II F. U 1icellular conical hairs alo.:i.g with multiseriate clavate hairs present 
II G. Unicellular conical along with macroform conical and multiseriate 

capitate hairs present 
I B. Unicellular hairs absent 

XI A. Only filiform cylindric-clavate 

Calliandra lwematocephala 

Albizia amara 
Samanea saman 
Dichrostacltys cinerea 

Mimosa hamata 

hairs present Acacia auriculiformis 

ACKNOWLEDGEMENT 

XI B. Only filiform hollow capitate 
hairs present Acacia arabica 
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