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ABSTRACT

Seed morphology and testa structure of some Cicer species
(C.arietinum, C.echinospermum, Cjudaicum, C.reticulatum and
C.yamashitae ) were studied by Scanning Electron Microscope and
Light Microscope. The following 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
Cicer species.

Brown to black seed colour, seed spermoderm parttern with
spines, presence of spinelet on the spines, elliptical hilum and
elliptical micropyle are characterstic for C.echinospermum. In
addition, undulated papillose, bulged to spinose and crests with
troughs spermoderm pattern are characterstic for C.arietinum,
Cjudaicum,  C.reticulatum and C.yamashitae, respectively.
Furthermore, the presence of light line in the palisade-like cells is
characteristic for C.reticulatum. Also, the presence of two rows of
palisade like cells is characteristic for C. arietinum. On the other
hand, pear-shaped tracheid bar is characterstic for C.judaicum.

The highest values of average seed length, width, hilum length
and width, thickness of the parenchymatous tissue, average length,
average width of tracheid bar were observed in C.arietinum.
Moreover, the highest values of average maximum length and
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micropyle width, thickness of palisade like cells and hour glass cells
were noticed in C. echinospermum. In 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.reticulatum.

Key words: Cicer species, seed morphology, seed testa structure.
1. INTRODUCTION

The genus Cicer L. belongs to the tribe Cicereae, family
Fabaceae ( Cronquist 1981).

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.

Concerning the seed spermoderm pattern, Kondo (1913), Van
der Maesen (1972) and Behl and Tiagi (1977) observed that Cicer
seed surface was smooth, wrinkled, tuberculate and has echinate
spinelets. Whereas, Lersten (1981) and Lersten and Gunn (1981 and
1982) examined the seed surface of some species of tribe Cicereae
and recorded a large multicellular plates 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 uniformaly small elliptical or suborbicular
hilum. In addition, Gunn (1981), Lersten (1981) and Lersten and
Gunn (1981) noticed that rim arial was absent in Cicer arietinum and
was 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 arietinum. In addition, they
noticed that the micropyle was usually visible as a circular or deltoid
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depression and adnate to the hilum.

Regarding to seed testa structure, Corner (1951), Lersten and
Gunn (1981), Lersten (1982), Sanchez-Yelamo ef al. (1992), Hassan
(1997) and Sakr (2000) pointed out that the testa of both tribes
Cicereae and Vicieae consisted of single layer of thick slender,
elongated malpigian cells, a subtending layer of columnar sclerieds
(hour-glass cells ) with prominent intercellular spaces and were
uniformly thickned in all tribes and below this a poorly defined zone
of partially or completely crushed. Malpighian cells in most species
of these tribes are extended above the surface and give the testaa
papillose and echinate spinelets. A definite counter palisade was
present in seeds of most species of both Cicereae and Vicieae at hilar
region only. In addition, a tracheid bar was always present, extending
the length of the hilum just beneath the hilar groove. This groove was
presented in all the Cicer species seeds. Tracheid bar was always
embedded in a mass of spongy parenchyma, which forms a thicker
layer in the seed. Tracheid bar in transction was usually elliptical,
which was narrow or broad; more rarely it appears circular and pear-
shaped in all the tribe Cicereae.

The present research was carried out to study the seed shape,
colour, testa structure of some Cicer species and their identification
by structural characters.

2. MATERIALS AND METHODS

Seeds of five Cicer species (Cicer arietinum,
C.echinospermum, C.judaicum, C.reticulatum and C.yamashitae )
were imported from Washington State University, Regional Plant
[ntroduction Station, United States, during October 1999 for studyihg
the following characters:-

2.1. Average of seed dimentions, shape and colour.

2.1.1. Spermoderm pattern shape at the central region of seed coat,

hilum and micropyle characters were studied by using Trivedi et al.,

(1978) method which described as follow:- _
A sample of air dried seeds was taken, adhesived on the stubs

of the Scanning Electron Microscope (Cambridge S;) and then

coated with gold. The apparatus was supplied with aphotocopy unit .
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2.1.2. For studying the anatomical structure of seed coat, the seed
samples were taken before harvest time, killed and fixed in 70% FAA
solution, dehydrated with n-butyl alcohol and embedded in pure
paraffin wax ( M.P. 56-58"C ) as described by Willey (1971). Using a
rotary microtome, sections (12u) were obtained and stained with
safranin and light green. Sections, in such cases were microscopically
examined.

3.RESULTS AND DISCUSSION

3.1.Morphological studies of seeds
3.1.1.Shape, colour and dimensions

Data in Table (1) and Figure (1A) show that the shape of seed
in outline was subcircular in C.arietinum (Figure 1A, ), elliptical in
both C.echinospermum and C.reticulatum (Figures 1 A;and 1A;) and
deltoid in both C judaicum and C.yamashitae ( Figures 1 Asand 1 A
). Seed colour was yellowish in C.arietinum (Figure 1 A,), brown to
black in C. echinospermum (F igure 1A;), brown to grey in
Cjudaicum (Figure 1As), brown in C. reticulatum ( Figure 1A4) and
black in C.yamashitae (Figure 1 As). Moreover, the highest values
for both average seed length (8.8 mm) and average seed width (7.0
mm) were recorded in C.arietinum (Figure 1 A, ); while, the lowest
ones were found in Cjudaicum (3.5 and 2.9 mm) as given in Figure
(1A3). Such results are strengthened by Van der Maesen (1972) and
Lerstern and Gunn (1981) who pointed out that Cicer seed species
shapes were circular to elliptical and the seed colour was brown, grey.,
black, white, yellowish, orange and green .

Table (1): Seed morphological characters of some Cicer species .

Species —» | C.arietinum | C.echinospermum | C. Judaicum | Creficulatum | Cyamashitge
Characters 4
Seed shape | Subcircular Elliptical deltoid Elliptical Deltoid
Seed colour Yellowish Brown to black Brown to Brown Black
grey

Average seed 8.8 7.9 35 8.2 4.1
length (mm)
Average seed 7.0 5.9 29 5.9 4.1
width (mm) !
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3.1.2.Spermoderm pattern

Table (2) and Figure (1B-F) show that seed spermoderm
pattern with undulated, spinose, papillose, bulged to spinose and
crests and troughs are characteristic for C.arietinum,
C.echinospermum, C.judaicum, C.reticulatum and C.yamashitae
(Figures 1B, 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 (1981) and
Lersten and Gunn (1981) who observed that the seed surface of some
species of tribe Cicereae was a large multicellular plats which bulge
or protrude conically or as long spines and also wrinkeld, tuberculate,
smooth and echinate spinelets. In Cicer arietinum, they showed
undulated spermoderm pattern testa with crests and troughs with
somewhat rough surface at regular intervals .

3.1.3. Hilum

Table (2) and Figure (2) show that the shape of hilum was
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 in C.yamashitae ( Figure 2E ).
Moreover, the highest values of average hilum length ( 1.13 mm),
average hilum width ( 1.10 mm) were recorded in C.arietinum
(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 in C.yamashitae
(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
small elliptic 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.arietinum (Figure 2 A), elliptical in
C.echinospermum (Figure 2 B ), rectangular in C.reticulatum (Figure
2 D) and linear in both C.judaicum and C.yamashitae (Figure 2 C and



uIsqY = -

Juasald = +

051

07l

011

SLT

0s1

(wr)

y18ua| adesaAy

00z

08

STT

74!

(w) ppim
wnuwixXew 33eIaAy

+

Wil SB[y B AqQ
paiaAcd  aunpiade
ajhdosnpy

agaui]

JB|ndug)ray

aBaui

eandiy

ProyRq

adeyg

ajAdoanpy

01t

SL0

pLO

99°0

L6'0

OnEd IBUAL/IPIAA

0€°0

080

¢e'0

85°0

01°1

()

yipim adeiaAy

P10

LO°I

£r'0

88°0

£l’l

(wu)

yjduaj ELLSETNY

IRl

Ig[maiqioqng

18N

isaudiiy

FCILETR)

adeys

wnjtH

sauids
ayy uo syapaurds
Jo dduasaig

SY3n0J4) PUE §)83.1)

asouids o) pas|ng

aso|deg

asourdg

+

pajE[npu

usaped
wiapowsadg

oy sownd))

unmpnanad )

wnowpnl’)

wnuadsouny2a )y

wnuiaLyD)

« sanadg

4 S19)aBIBYD

“59102ds 42017 SWOS JO 180D Pads Jo ajAdosdiu pue wnjiy ‘uidped wadpowaads jo satpnys [edisojoydiofy :(7) dqeL

-LEE-




-Magn WD BExp }—““-‘*-"“—|

R 114 7 Hasss

Figure (2):- Scanning electron micrographs of testa
surface showing hilum and micropyle shape of:-
A-C.arietinum (x50)

B-C.echinospermum (x30)

C-C.judaicum (x120)

D-C.reticulatum  (x65)

E-C.yamashitae (x25)

Abbreviations: ( m. micropyle and h, hilum )
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E, respectively ). Micropyle aperture was covered by a hilar rim in
C.judaicum only ( Figure 2 C). Maximum average width (225 um)
and average length (257 pm) of micropyle were observed in
C.echinospermum ( Figure 2 B ); but, minimal average width (50 um)
and average length (110 pm) of micropyle were noticed in both
C.yamashitae and C judaicum ( Figure 2 E and C) respectively. These
results are in harmony with those of Lersten (1982) who observed
that micropyle shape in some Cicer species was circular or deltoid
depression and adnate to the hilum .

3.2. Anatomical studies
3.2.1. Seed testa

Table (3) and Figure (3) indicated that the highest values for
average thickness of the palisade like cells (400 p) and average
thickness of the hour glass cells (140u) were found in
C.echinospermum (Figure 3 B). Furthermore, the highest value of
average thickness of the parenchymatous tissue ( 700 p ) and number
of palisade like cells row (2) were found in C. arietinum. ( Figure 3
A). In addition, the lowest ones for the average thickness of the
palisade-like cells (260 p), average thickness of the hour glass cells
(60 p) and average thickness of the parenchymatous tissue (230 1)
were noticed in Cjudaicum , C.reticulatum and C.echinospermum
(Figure 3C, D and B); respectively. Hour glass cells were
homogenous in C.arietinum, C judaicum 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.
Presence of light line in the palisade like cells, spinelets on the spines
and papillae on the testa surface were characterstic for C.reticulatum,
C.echenospermum and C.judaicum (Figure 3D, B and C) respectively.
Moreover, the presence of spines on the testa surface was shown in
both C.echinospermum and C.reticulatum (Figure 3 B and D).
Presence of crests and troughs 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 of the single layer of thick slender elongated palisade cells,
hour glass cells and defined zone of parenchyamtous cells; the
palisade cells in most Cicer species extend above the surface and give
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Figure (3):- Seed testa cross sections of:-

A-C.arietinum (x50)
B-C.echinospermum (x50)
C-Cjudaicum (x50)

D-C.reticulatum (x50)
E-C.yamashitae (x50)
Abbreviations: ( s, spine; sp, spinelet; jo
palisade like cells; h, hour glass cells; 1,
light line and pt, parenchymatous tissue).



-342-
the testa a papiliose and echinate spinelets.

3.2.2.Seed testa at hilar region

It is clear from Table (4) and Figure (4) that the shape of
tracheid bar was narrowly elliptical in C.arietinum (Figure 4 A):
broadly elliptical in both C.echinospermum and C.reticulatum
(Figure 4 B and D ); pear-shaped in C.judaicum ( Figure 4 C ) and
small elliptical in C.yamashitae ( Figure 4 E ). Presence of funicle on
the hilum was observed in C.arietinum, C.reticulatum and
C.yamashitae ( Figure 4 A, D and E ); whereas, it was absent 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. reticulatum ( Figure 4 B and D ) and
it was absent in the studied Cicer species. However, the presence of
amorphous inclusion in parenchymatous tissue was shown in
C.echinospermum, C.judaicum and C.reticulatum ( Figure 4 B, C and
D ) respectively; whereas, it was absent in both C.arietinum and
C.yamashitae ( Figure 4 A and E). Maximum values of thickness of
palisade layer (300 p), thickness of the counter palisade layer (200 p),
summation of the palisade layer + the counter palisade layer (560 p)
and thickness of aperture at hilar groove (480 p) were recorded in
C.reticulatum Figure (4 D). In addition, the maximum average length
of tracheid bar (1750p) and the maximum average width of tracheid
bar (900 ) were observed in C.arietinum (Figure 4 A). The lowest
values of both thickness of palisade layer (140 p) and thickness of
aperture hilar groove (200 p) were found in C.echinospermum (Figure
4 B). In addition, the lowest values of thickness of the counter
palisade layer (160 ), summation of the palisade layer + the counter
palisade layer (360 p) and the maximum width of tracheid bar (300 p)
were noticed in both Cjudaicum and C.yamashitae (Figure 4 C and
E). On the other hand, the lowest value of maximum average length
of tracheid bar (400 ) was observed in C.yamashitae (Figure 4 E).
These results are in agreement with those obtained by Lersten (1981)
and (1982) and Sakr (2000) who described the tracheid bar of some
Cicer and Vicia species, where it was pear-shaped, small elliptical,
narrowly elliptical and broadly elliptical shape. Also, they observed
that the funiculus was remnant at hilar groove in some Cicer species .



uasqQy = - uasald = +
() Jvq pRYILIY
00€ 0r9 00t 009 006 JO )PIM 93BIIAB WINWIXB]A]
(11) 18q praydea)
00% 09L 112 : 0r8 0SLI JO )3ud] A3BIIAB WNWIXEA]
(1) 240043
077 08¥% 07T 00T 00 J8[1y aanjsade jo ssauydiy |,
() 1ade| apesijed 1ajunod ay) +
09¢ 095 09€ 08¢ 0Sp | JaAe| apesijed ay) jo uoyswwIng
(1) 124%] apesied
091 097 091 ore 0sT 431Unod 3y Jo ssaIIY |,
002 00€ 00T orl 002 (1) 1046 apesijed jo ssauydny |,
U0z
snojgwAyduaied ui uoisnjaul
- + + + - snoydiows jo aduasaig
124®] apesijed 1ajunod pue
sj192 a1 apusijsd w1 uoisn|aul
- + & + - snoydiowe Jo duIsaLg
+ + - - + | wny 3y} uo IJuUNJ Jo IUISAIY
TEILTE padeys [CERTITE
[gandyyja jBuig Aproag -183 jgandij)e Ajproig A|moaaBN 18q prayaea jo adeys
1 Si2)aBIBY)
aopysvwndy | wmnonas-y | wndwpnly wmuadsoutyda) WnuYAID) « saadg

“uo1da1 ae(iy 1€ ¥1sa) pads sarads 4201 2AY 21} JO sIdIBIBYD [EdIWOIEUY :(p) QL]

-ehe-




344~

S ‘:* S B
Figure (4):- Seed testa cross sections
at hilar region of:-
A-C.arietinum (x20)
B-C.echinospermum (x50)
C-Cjudaicum (x50)
D-C.reticulatum  (x50)
E-C.yamashitae (x50)
Abbreviations: (f, funicle; a,
amorphous inclusion; p, palisade
layer; cp, counter palisade layer
and tb, tracheid bar ).
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