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ABSTRACT

seed morpholoSl and testa structure of some cl'cer species

(C.arietinurn, b.eehinospermum, Ciudaicum, C.reticulatum aad

c.yamashttae ) were studied by Scanning Electron Microscope and

Light Microscope. The follorring results were obtained:-

Seed shape and colour, spermoderm pattern, hilum and

micropyle of seed coat as well as anatomical characters of both seed

testa and seed testa at hilar region differed according to the studied

Crcer species.

Bto*t, to black seed colour, seed sperrnoderm parttem with

spines, presence of spinetet on the spines, elliptical hilum and

etliptical micropyle are characterstic for C.echinosperrnam. In

addition, undulated papillose, bulged to spinose afid crests with

66ughs spermoderm pattern are characterstic fbr c.srietinum,

Cjndfliaune, C.retieulatum and C.yamashitce, respectively.

Furthermore, the presence of light line in the palisaderlike cells is

characteristic far C.reticulatun. Also, the presence of two rows of
palisade like cells is characteristic for c. srietinum. on the other

irand pear-shaped tracheid bar is characterstic for Ciudaicum'^rt" 
highest values of average seed length, width, hilum length

and width, thi"ko"$ of the parenchymatous tissue, average length,

average width of hacheid bar were observed it c.arietinum.

Moreiver, the highest values of average marimum length and
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micropyle rvidth, thickness of palisade like cells and hour glass cells
were noticed in C. echinospermum.ln addition, maximum values of
average hilum width / length ratio were recorded in C.yamashitae.
Also, maximum values of thickness of palisade layer at hilar region,
counter palisade layer, summation of the the palisade layer + the

counter palisade layer and aperture hilar groove were recorded in
C.reticwlctum.

Key words: Cicer species, seed marishologt, seed testa structure.

1. TNTRODUCTION

The genus Cicer L. belongs to the tribe Cicereae, family
Fabaceae ( Cronquist i981).

As regards seed shape and colour, Van der Maesen {1972)
showed that the Cicer seed shape was bilobular to subglobular,
conspicuously beaked; the seed colour was brown, grey, black, white,
yellowish, orange and green. Also, Lersten and Gunn (1981) found
that the shape of Cicer seeds is circular to elliptical in shape.

Conceming the seed spermoderrn pafierR, Kondo (1913), Van
der lvlaesen (1972) and Behl and Tiagi {1977) observed thatCicer
seed surface was smooth, wrinkled, tuberculate and has echinate
spinelets. Whereas, Lersten (i981) and Lersten and Gunn (198i and
1982) exainined the seeC surface of some species of tribe Cicereae
and recorded a large n-lulticellular piates which bulge or protrude
conically or as long spines and observed the conspicuous outgrowth
of Cicer testa surface. Furthermore. Trivedi and Bagchi (1982)
observed undulated spermoderm pattern testa in the seed of Cicer
arietinum, crests and troughs with somewhat rough surface at regular
intervals.

With respect to hilum and micropyle,Kupicha(1977)found
that the Cicer seeds have uniformal.v smallelliptical or suborbicular
hilum. ln addition, Gunn (1981)" Lersten (1981) and Lerstenand
Gunn ( 1981 ) noticed that rim arial was absent in Cicer arietinum and
*;as present in Cicer bijugum. Moreover. they observed that the hilum
shape was usually circular, slightly oval and elliptically sunken. Also.
the funiculus was remnant in Cicer arielinum. in addition, they
noticed that the micropyle was usually visible as a circular or deltoid



-3s3-

depression and adnate to the hilum.
Regarding to seed testa structure, Corner (1951), Lersten and

Gunn (1931), Lersten (1982), Sanchez-Yelww et al' {1992), Hassan

(1997) and sakr (2000) pointed out that the testa of both tribes

ii"rr"u" and Vicieae consisted of single layer of thick slender,

elongated malpigian cells, a subtending layerofcolumnar solerieds

(houi-glass ""llr ) with prominent intercellular spaces and were

*ror*ry thickned in all tribes and below this a poorly defined zone

of partialty or completely crushed. Malpighian cells in most species

of ihese tribes are extended above the surfaceandgivethetestaa
papillose and echinate spinelets. A definite counter palisade was

pr"sent in seeds of most species of both cicereae and vicieae at hilar

r"gioo only. In addition, atracheid bar was always present, extending

thI ten*61rtf the hitum just beneath the hilar groove. This groove was

presentJd in all the Cicer species seeds. Tracheid bar was always

imbedded in a mass of spongy parenchymao which forms a thicker

layer in the seed. Trachei-d bar in transction was usually elliptical,

which was narrorr or broad; more rarely it appears circular and pear-

shaped in all the tribe Cicereae.

The present research was earried out to study the seed shape,

colour, testa structure of some Cicer species and their identification

by structural characters.

2. MATERIALS AN[I} I}IETHODS

Seeds of five Cicer species {Cicer ariettruwn'

C.echinospermum, Ciudaicum, C.reticulotum and C'Wyaslitae )

were imported from \vashington statd university, Regionut llr,
Introduction Station, United States, during October 1999 for studying

the following characters:-

2.1. Average of seed dimentions, shapg and colour'

2.L.1. Spermoderm pattern shape at the central region of seed coaL

hilum *d *i"ropyle characters were studied by using Tivedi et al.,

(19?S) method which described as follow:-
A sample of air dried seeds was taken, adhesived on the stubs

of the Scanning Electron Microscope (Cambridge Sa) and then

coated with gold. The apparatus was supplied with aphotocopy unit '
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2.1.2..For studying the anatomicar strucrre of seedcoat.theseed
samples were taken before han,est time, killed and fixed in 70% FAA
solution, dehydrated with n-bun I alcohol and embedded in pure
paraffin wax ( M.P. 56-580 C .1 as described by Willey (t97i). Using a
rotary microtome, sections (12u) rvere obtained and stained with
safranin and light green. Sections, in such cases were microscopicalry
examined"

3.RESLILTS AND DISCUSSION

3.l.Morphological studies of seeds
3.1.1.Shape, colour and dimensions

Data in Table (1) and Figure (1A) showthat the shape of seed
in outline was subcircular in C.arietinum(Figure rA1), eiripticar in
both C.echino,cpermum, and C.reticutatum (p.igures i 42 and 1Aq ) and
deltoid ir both cjudaicum and,c.yamashitai (Figures 1 43and r A5
). Seed colour w.as yellowi sh in c.orietinum (Figure 1 Ai ), brown toblack in C. echinospermum (Figure 1A2), brown to' gr.y in
C.judaicum {Figure lA3), brown in C. reticulatum {Figure tia ) and
black in c'.yamashitae (Figure 1 As ). Moreover, the highest values
for both averag€ seed length (g.g mm) and average seed width (7.0
rnm) were recorded in c.arietinum (Figtre 1 Ar ); while, the ro*,est
ones were found in Cjudaicum(3.S and 2.9 mm)as given in Figure
(1A:). Such results are strengthened by van der Maeien (1972) and
Lerstem and Gunn (19s1) who pointed outthat cicersieospecies
shapes were circuiar to elliptical and the seed colour was b.own. ser.
black, white, yellowish, orange and green

Table (1able (l): Seed mo I characters of some Cicer species
Species -r
aracters J

C.arietinum C.echinospermum Cjudaicum C.r€ticuitltutn

Seed shaoe Subcircular Elliptical deltoid Elliptical Deltoid
Seed eolour Yellowish Brown to black Brown to

greY
Browrr Black

Average seed
lensth (mm)

8.8 7.9 3.5 8.2 +.1

Average seed
width (mm)

7.0 5.9 2.9 5.9 1.1
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3.l.2.Spermoderm Pattern
Table (2) and Figure
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(18-F) show that seed spermoderm

pattern with undulated, spinose, papillose, bulged to spinose and

crests and troughs are characteristic for c.arietinum,

C.echinospermum, Ciudaicum, C.reticulatum and C'yamashitae

(Figures 18, C, D, E and F ); respectively. Presence of the spinelets

on the spines is characteristic for C.echinospermum only ( Figure 1C

). These results are in agreement with those obtained by van der

Maesen (1972), Trivedi and Bagchi (1982), Lersten (198i) and

Lersten and Gunn (i981) who observed that the seed surface of some

species of tribe cicereae was a large multicellular plats which bulge

oi protrude conically or as long spines and also wrinkeld, tuberculate,

smooth and echinate spinelets. ln Cicer arietinum, they showed

undulated spermoderm pattern testa with crests and troughs with

somewhat rough surface at regular intervals .

3.1.3.IIiIum
Table (2) and Figure (2) show that the shape of hilumwas

circular in both C. and C. judaicum (Figures 2 A and C) respectively,

elliptical in c.echinospemum (Figure 2 B), suborbicular in c.

reticulatum (Figure 2 D) and deltoid inc.yamashitae(Figure2B).
Moreover, the highest values of average hilum length ( 1.13 mm),

average hilum width ( 1.10 mm) were recorded in C.orietinum

(Figure 2 A ).While, the highest value (2'10 mm) of average of
width/length ratio was observed in C.yamashitae ( Figure 2E).

Whereas, the lowest values for both average hilum length (0.14 mm )
and average hilum width (0.30 mm) were found irtC.yamoshitae

(Figure 2 E). The minimal value of width/length ratio (0'66) was

recorded in C.echinospermum (Figure 2 B). These results are similar to

the data obtained by Behl and Tiagi (1977), Kupicha (1977) and

Lersten (1981) who observed that the hilum shape in Cicer species was

smafl ellipic to elliptic-suborbicular and circular or slightly oval .

3.1.4.Micropyle
It is noticed from Table (2) and Figure (2) that the shape of

micropyle was deltoid in C.arietinnz (Figure 2 A), elliptical in
C.echinospermum (Figure 2 B ), rectangular in C.reticulatun (Figure

2 D) and linear in bothcjudaicum andc.yamashitae (Figure 2 c and
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Figure (2):- Scanmng electron microSraphs of tes"a

suriace sho*'ing tuiurri and micropl'le shape of.-

A{.arittinum ir50)
l)-C. e t h i n os pe rm um (>:5Q' ;

ClJ.julaicum (r120)
D<l.reiicukttum (165)

E-C.yruna*ine ix25i
Abbrereauons: ( m, micropf ie and h. hrlum )

.i:.r :

:

I jlii!il!?!+-^-t+;*----:*:gs----r-ss----------<=--r-r---i
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E, respectively ). Micropyle aperture was covered by a hilar rim in
Cjudaicum only ( Figure 2 C).Maximumaveragewidth(225 pmi
and average length (257 prn) of micropyle were observed in
C.echinospermurn (Figre 2 B ); but, minimal avorage width (50 pm)
and average length (110 pm) of micropyle were noticed in both
c.yamashitae andcjudaican ( Figure zE ardc) respectively. These
results are in harmony with those of Lersten (lgs2) who observed
that micropyle shape in some cicer species was circular or deltoid
depression and adnate to the hilum .

3.2. Anatomical studie
3J.1. Seed testa

Table (3) and Figure (3) indieated that the highest values for
average thickness of the palisade like cells (a00 p) and average
thickness of the hour glass cells (1a0p) were found in
C.echinospermum (Figare 3 B). Furthermore, the highest value of
average thickness of the pareachynatous tissue ( ?00 p ) and number
of palisade like cells row (2) were found in C. arietinrzre. ( Figure 3
A). In addition, the lowest ones for the average thickness of the
palisade-like cells (260 p), average &ickness of the hour grass cells
(60 p) and average thickness of the parenchymatous tissue (230 p)
were noticed n Cjudaicum , C.reticulatum and, C.echinospenfi*m
(Figure 3C, D and B); respectively. Hour glass cells were
homogenous in C.arietinum, Cjudaicum and C.yamashitae ( Figure 3
A, C and E ) respectively; whereas, they were heterogeneous in both
C.echinospermum and C-reticulatum (Figure 3 B and D) respectively.
Presenee of light line in the palisade like cells, spinelets on the spines
and papillae on the testa surface were cha"racterstic for c.reticulqtum,
C.echenospermum arrd,Cjudaicum (Figure 3D, B and C) respectively.
Mcreover, the presence of spines on the testa surface was shown in
both C.echinospermum and C.reticulatum (Figure 3 B and D).
Presenee of crests and koughs was recorded in c. yamashitae
(Figure 3 E). These results are similar with the data obtained by
Lersten and Gunn (1981) who reported that the testa of tribe cicereae
consisted ofthe single layer ofthick slender elongated palisade cells,
hour glass cells and defined zone of parenchyamtous cells; the
palisade cells in most cieer species extend above the surface and give
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the testa a papiliose and echinate spinelets.

3.2.2.Seed testa at hilar region
It is clear fiom Table (4) and Figure (41 that the shape of

tracheid bar was narrou,ly elliptical rn C.arietiriurz (F'igure 4 A):

broadly eliiptical in both c.echinosTterrnum and c.reticulatum

(Figure 4 B and D )l pear-shapedtnCiudaictrz(Figure4C)and

the hilum was obsened in C.crietinum, C.retitulstum and

C.yomashitTe ( Figure 4 A, D and E )l u hereas, it .vas alrsent in other

Cicer species ( Figure 4 B and C ). Also, the presence of amorphous

inclusion in palisade like cells and counter palisade layer was found

in both C.echinospermum and C.reticuloturn ( Figure 4 B and D ) and

it was absent in the studie d cicer species. Hou'ever, the prtsenee nf

amorphous inclusion in parenchymatous tissue \vas sh':wn in

C.eciinospermum, C.iudaicum and C'reticulatum ( Figure 4 B' C and

D ) respectively: rvhereas. it was absent in both c.arietinum and

C.yo*aihitoe ('Figure 4 A and E). Maximum values of thickness ci
palisade layer (300 p), thickness ofthe counter palisade layer (200 p),

summation of the palisade la-ver + the counter palisade la1'er (550 p)

and thickness of aperrure at hilar grooYe (a80 p) were recorced irt

c.reticulatum Figure (4 D). In addition, the marimum average lengltr

of tracheid bar (1750p) and the ma-ximum avelage p'idth of trac'heid

bar (900 p) *.ere observed in C.arietinuz (Figure 4 A). Ihe lorvesi

values of both thickness of palisade layer (140 p) and thickness i:l-

aperture hilar groove (200 p) *'ere found in C.echinospsrmunt (prgure

1 B) In addition, the lowest values of thickness of the cDunter

palisade layer (160 p), summation of the palisade layer + the counter

paiisade layer (360 p) and the maximum width of tracheid bar {300 p)

*".e notic"d in both C.iudaicum andc.,vamushitae (Figure4carrd

E). On the other hand, the lorvest value of maximum average length

of tracheid bar (400 u) w.as observ'ed in c.yamashlrae (Figure 4 E).

These results are in agreement lvith those obtarned by Lersten ( i 98 I )

and ( i 982) and sakr (2000) who described tire tracheid bar of some

Cicer and vicia species, where it rvas pear-shaped, small elliptical,

narrou,ly elliptical and broadly eiliptical shape. Also, they observed

that the funiculus was rerlnant at hilar gloove in some Clcer species .
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Figure (4);- Seed testa cross sections

at hilar region of:-
Al.arielinwn (x20)
B t. e c h in os pe rm um (x50)
C{ julaicwn (x50)
D{.reticulatum (x50)

E4.yonashitae (x50)
Abbreviaticrls: (1, firucle; a,

amorphous inclusion; P, Palisade
layer; cp, cotmter Palisade laYer

and tb, traoheid bar ).
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