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A B S T R A C T  

Seeds of 9 species of Medicergo have been investigated under light and scanning electron microscope to find 
out the systematic significance of spermoderm pattern. Under light microscope, thesurface is smooth in all the 
species except M. nlcmcmtllcc and M, orbicultris where it is tuberculate. Under scanning electron microscope. 
majority of species v i t . .  M. lcickiarcr, M. lupuli~~ci, M, nrinirncr. M .  orbiculctris. M .  polvn~orph(r vhr. ~,ulgerris and M. 
x vcrricr show tuberculate (papillose) pattern while M. ecl~eworthii, M. morutnthel and M. scttivtr show false 
reticulate, reticulate and rugulate patterns respectively. The nature of tubercules differs from species to species and 
thus spermoderm pattern can be used in the identification of plants at specific level. 

INTRODUCTION matured seeds were mounted on metalk stubs with 

Medicago, a genus of Leguminosae- 
Papilionoideae under tribe Trifolieae consists of 
about 83 species (Small & Jomphe 1989) in the 
world and is distributed in temperate regions, 
mainly in Mediterranean, Europe, N. Africa, 
W.&C. Asia and S. Africa. In India this genus is 
represented by 10 species and one variety 
(Sanjappa 1 99 1, Chaudhary 1993). 

Earlier Trivedi and Bagchi ( 1  982), Lersten and 
Gunn (1982), Solum and Lockerman (1991), 
Pandey (1991) have studied the spermoderm 
pattern of a few species of Medicago. 

In the present work seeds of 9 species of 
Medicago were studied by using LM and SEM in 
Connection with the revisionary study on this 
genus for Flora of India, to ascertain the taxonomic 
relationships among the species. 

MATERIALS & METHODS 

The seeds were obtained from herbarium 
specimens deposited at Central National 
Herbarium, Howrah (CAL). Voucher specimens of 
the taxa studied are listed in Table 1. Dry cleaned 

" b n t  addrress : NBRI, Rana Prarrrp Mwg. Lucknow. 
Date of receipt : 21.09.94. Date of ;lcceptance : 27.12.94. 

the help of double-stick "Scotch tape" and 
subsequently gold coating was done in a Technics 
Hummerz D.C. Sputter Coater. Scanning was done 
in Philips, SEM 500 scanning electron microscope 
at RSIC, Bose Institute, Calcutta. The matureseds 
were investigated and photographed in face view. 
For each species several seeds of different 
populations were examined by using Olympus 
Stereo dissecting microscope and 1 or 2 seeds of 
each species were examined by SEM. 

Terminology mainly follows Lersten (1981) and 
Stearn (1983). 

Tcrble -I: Voucher brforrncrtio~ifir the ttu'ti studied hem. 
AN collections tire deposited in CA L. 

Taxa Collection data 

Medictigo edgeworthii Kashmir, July 1956, T.A. Rrio 5 17, 
Sirj. 
M. lcrciniatcc (L.1 Mill. Punjab, Beas, 24 Mor. 1960. J.N. 

Vohrcr 1 1325. 
M. lupulhrci L. Uttw Pmdesh. Uehm Dun, J.F. 

Duthie s.n. 
M. minirncc (L.) Bartal. Kashmir, 7 June. 1892. J. F. Duthie 

10822 
M. nronunthu (C.A. Rqjpsthan, Bhoratpur, 20 Aug. 1982. 
Meyer) Troutv. P.J. Pclrmur 8587. 

M. nrbicularis (L.) Distributed at Royd Garden, Kew, 
Bartal. 1 864. Herb. Fttlconer 4 16. 
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Rp. 1.6 : Mrd~rurxv, rpurr-s. SEM PhMogn@b. 
1. M. r d w m h i i  (X .W) ; 2. M. kwinir~:~ (x .W) ; 3. M. Iqwli~~n (x 50) : 4. M. n~i~imn (x .U1) ; 5. M. mr~~mntlk, tX 50) : 

6. M. ~~rhicybris (x MI. 
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Tnxa Collection data 

Medicqo polymorpho Rajastban. Gangmagar, 24 Feb. 
var. vulgt!rrris (Benth.) 1978. G.P. Roy 4084. 
Shinn. 
M. .cutiw L. Herb. Ind. Or. Hook. f. & Thornson, 

Karnatak, s.cl.. Atiot~. 6 .  
M. x \.crr.itr Himachal Parrksh, Chamba, 15 Aug. 

1899. Hcr~rrtklt soi l .  

OBSERVATIONS 

Seeds characters such as size, shapc colour and 
surface have been given in Tablc 2 by using light 
and scanning electron microscopes. Usually the 
seeds are turgid except Medicago arbicul~tris 
where they are flat. The tcsta surfacc is usually 
smooth (Fig. 1-9) at the lowcr magnificalion 
except M. nic)natitl~n (Fig. 5 )  and M. o~.kicitictris 
(Fig. 6) where they show tuberculatc surfaccs and 
reveals quite definite pattern when obscrved under 
higher magnification. Majority of spccies 
examined here show tubcrculatc pattcrn of 
spermoderm except M. motlcr~trlza and M, sutivci in 

Which it  is reticulate and rugulatc rcspcctivcly. But 
the nature of tuberculcs varics considerably among 
species with tuberculatc spcrmodcrm, and hence, 
the spermoderm pattern ol' cach species is 
described separately as below : 

Medicago edge~forrhii : The spermodem 
shows reticulate pattern supperimposcd by 
tubercules. The tubercules are not Jistincl and 
forming false reticulation (Fig. 10). 

M. lacirliara : The testa surface is tuberculate. 
The lubercules are compact and very distinct with 
acute to subobtuse tip. Sometimcs thread like 
structure radiating from apex of tubercules and 
joining adjacent tubercules, The surface of 
tubercules is rugose (Fig. I I). 

M. Itlpulirtu : The spermaclerm pattern is 
tuberculate. The tubercules are compressed (less 
elevated), more or less rounded, loosely arranged 
in distinct rows and connected with edch other by 
thread like structure and forming beaded structure. 
The surfacc of tubercules is smooth (Fig. 12). 

M. miitin~a : In this species ihc tcsta surfacc is 
tubcrculatc. The tubercules are closely spaced and 
their tips arc obtuse, rounded or occasionally 
subobtuse. The surface of rubcrcules is smooth 
(Fig. 13). 

M. t~ronutlthcr : Thc spcr~noderrn pattcrn in this 
spccics is prominently rcticulatc. Thc reticulations 

arc irregular in shape and size with unil'onn thick 
walls. The walls are straight or undulatc (Fig. 14). 

M. orl~icularis : Thc spcrmoderrn pattcrn i s  

tubcrcularc. The tuberculcs arc less raised, loosely 
arranged wilh morc or lcss roundccl shapc. 
Elongatcd proccss drawn out in all dircutions 
which join ncighbouring tuberculcs (Fig. 15). 

M. polyt~torpha var. \fulgctri.s : Thc spcnnodcrm 
shows tuberculate pattern. The tubcrcules arc 
rounded. coinpressed (Icss raised) and closely 
spaccd. Elongated processes extend in all direction 
from side of tubercules which generally join the 
nciphbouring tubercules. The surfacc of tuberculcs 
is smooth (Fig. 16). 

M. sativa : In this species the spemodem 
shows rugulatc pattern. The ruguac are quite 
prominent and are irregularly arranged (Fig. 17). 

M. x varia : The testa surface shows tuberculate 
pattern. The tuherculek are very distinct rounded 
and loosely arranged. Thread like structurc. .extend 
from side of tubercules in all directionsewhich may 
or may not join the adjacent tuberculcs. The 
surfacc of tubercules is smooth (Fig. 18). 
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Figs. 7-12 : Mrrl~r ,#xu \IL.'LIC\ SEM Phocgmphs. 
1. M. pdynnrhcr vw. vulfff~ris (x 50); 8. M. sf~tiua (x 50); 9. M. x vf#rirr (x  50); 10. M. rdgnv~rfhii (x  32tn): 

l I. M. /whinntm(x 3200) : 12. M. l u p l i ~  ( x  3200). 
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Rhle -2 : Seed Chrctc~err k Mediczrgo species 

Surface 

Taxa Sizr Shapc Colour LM 

Mediccrgn cdge~vor~I~ii 1.5 - 2.0 x Ovoid Brown Smooth 
l Inn1 

M. lrcitriertc~ 2 x . l  a m  Reni form Yellow to dark Smooth 
brown 

M, Iupirlitt~~ 2 x I mm Oblong or ovoid Yellowish Slnooth 
brown 

M. ttrir~itrrcr 2 x I lnln Oblong or Brown Smooth 
oblonprenifor~n 

M. src~tautrthu 2.0 - 2.3 x Oblong or Brown Faintly tuberculle 
0.9 - 1.2 mtn rhomboid or ribbed 

M. or l~ ic~~ l~r r i .~  2.5 - 3.0 x Dcltold or Bmwn 
2.2 - 2.5 rnrn suborbicular 

M. polyr~torl~hu vor. 2.5 x 0.5 inm Elongate-rcniforrn Brown Smooth 
rulguris 
M. srrtivtc 3 x  11nm Oblong-rcniform Brown Smooth 
M. x l.crricr 1.0 - 2.5 x Ovoid Yellowibh Smooth 

1.5 m111 brown 

SEM 

Raiculnte super 
iniposcd by tuberculnle 
Tuberculatc 

Reticulate 

Rugulate 
Tuberculatc 

DISCUSSION 

Thc seeds of all spccics studied here show 
uniformity in their size and colour and they vary 
only in shape. At lowcr magnificatton thc testa 
surtace is smooth except Medicugo rr~orrurrtlta and 
M. orl~iculuris where i t  is tuberculate. At higher 
magnification in thc present investigation the 
tuberculate pattern is predominant followed by 
false reticulate (M. edgeworthii), reticulate (M. 
nrorratrtha) and rugulate (M. sativa) pattcrn. 

Lersten and Gunn (1982) ohservcd only 
papillose (tuberculate) pattern in 5 spccics of 
Medicago (M. cancellutu, M. nrci.sol~otat~~icu, M. 
pironue, M. plaiycarpa and M. sutivu). In M. 
sativa they recorded papillose pattcrn near hi1 um 
and non papillosc pattern in mid-seed. Trivcdi & 

- -- 

we ohscrved tuberculatc pattern in low as well as 
in high magnification. 

Medicago Iuciniutu, M. rrrirlinra and M. 
polylaorl~hu var. vulgar%s which arc known to be 
closely rclated have a similar typc of tcsta surface 
(tuberculate) with slight differences in iubercules. 

M. lirpulirtu is quite diffcrcnt from other 
Medircrgo species not only in morphological 
characters hut also in its spermodcrn~ pattern. 

M. sativa and M. x vtrriu (hybrid form of M. 
fulcutu and M. sutivu) are very similar in their 
gross morphology and differ only in pod 
characters, have di ffcrent type of sced surface 
which can he used as kcy character for their 
idcntification. 

Bagchi ( 1982) and- solum and LOcketW~n ( 199 1 ) M. nlotrul~~hu and M. e ~ g e ~ r ( ) r r , ~ ~  are usualy 
repnrlcd t~hercula t~  and obscurely t~berculate ,,lilcCd in ~,.,~-,,,~ll~ based on chardctcrs. 
pattern respectively in M. .slJtiblu. However, the Recently slnall rt ul. ( 1987) ,,laced sppcies in 
present investigation shows rugulate pittern in M. Medicago On he hasis or Ilori,l c-,ilruc~crs (iec. 
satim indicating that M. sativa is greatly variable explosive tripping p(,llinatiOn mechanisn,) and 
in sprmoderm pattcrn which varics from rugulatc ,hCsc a distinct s p e r l n ~ c r n l  pttcm 
to papillose. which differs from othcr Mrclicu~n specics. Gupta 

Pandcy ( 199 1 ) rcported lcviga~e (smooth) ( I99 1 ) rcportcd multi-rcticula~c paltcrn in 
pattcrn in M. orbicrr1ari.s whilc in ~ h c  prcscnt study T r i ~ o ~ ~ e l l u  ~enlirlitlorcr which is now ;I synonym of 
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M. monantha however, present studies show 
distinct reticulate pattern. 
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