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ABSTRACT

Anatomy and morphology study of seeds for seven Lathyrus L., 1753 species in Iraq; the
species were: L. annuus L.,1753, L. aphaca L., 1753, L. chloranthus Boiss., 1859, L. cicera
L., 1753, L. sativus L., 1753, L. inconspicuus L., 1753 and L. sphaericus Retz.,1753. There
are 17 species of the Fabaceae family that are distributed throughout the middle and northern
regions of Irag. Using a scanning electron microscope, the study's characteristics were
examined to ascertain the taxonomic relationships, interactions, and issues that impeded the
species' ability to be separated according to taxa.

The seeds were glossy in all species except L. sativus L. and L. sphaericus L. which were
matt, the surface cells wall undulation, the wax covered the peak of the conical papillae, the
anatomical characteristics determined by cross section in seeds and pointed some trails such
us ,Epidermis parenchyma thickness and Palisade, the species L. annus L. and L.aphaca L.
were given the highest value of exocarps thickness (5.5) um while the species L.sativus
recorded the Lowest mean (3.8)um, the seed coat in L. sativus L. is detached from some
epidermis in some area with pit aperture, in according the epidermis thickness, the species
classification to three groups the L. aphaca L. and L. sphericaus Retz. recorded the highest
value (46-49) um respectively, L. sphaericus Retz. recorded the highest value of palisade
thickness which was 61 pum, some unique trails such us present the pit in exocarp, and the pit
cavity was along parenchyma layer in L. sativus L., the similar morphology features are
considered the evidence for the proximity of the taxa, so the internal structure (anatomy) of
the seeds can be used to separate the taxa.

Keywords: Anatomy, Fabaceae, Lathyrus, Mesocarp, Seed, SEM

INTRODUCTION
Fabaceae is a large and economic family, it is known as the pea, legume, bean family, and
it is regarded as the third greatest group of flowering plants, following the Asteraceae and
Orchidaceae families, which include 730 genera and over 19,400 species in the world. It is
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divided into three subfamilies, Caesalpinioideae, Mimosoideae and Papilionoideae, with a
total of 800 different genera and 20,000 distinct species (Lewis et al., 2005).

The taxonomic group known as Papilionoideae encompasses the majority of cultivated
plant species, and it is important because it has a worldwide distribution and consists of
annual or perennial herbs and trees (Naik and Deshpande, 2021). The variation in the seed
shapes and sizes reflects the differentiation in develops (Zuk et al., 2014). In angiosperm,
seed develops from the ovule after it is fertilized, the seed consists of the embryo (Bradford
and Nonogaki, 2009), and the sporophyte layer of the ovule primordium is where the seed
coat originally formed (Schneitz et al., 1997).

The morphology characteristics are considered important in determining the species
because the seeds have many variations in characteristics used in identification like, size,
color pattern, general shape, hilum width, and length (Zohary et al., 2012; Giines, 2013). In
legumes, the first development happened in the seed coat and endosperm and then in the
embryo (Weber et al., 2005); the seed features in legumes support the concept of one family
Fabaceae as advocated already by De Candolle (1825). The form and substance of the seed
coats vary widely throughout species; however, the Fabaceae share a fairly common seed
structure blueprint (Lush and Evans, 1980). Parenchyma cells constitute the inner most region
of the seed coat, because of its role during embryonic development, some researchers refer to
the parenchymatous region as the "nutrient layer, parenchyma cells in the seed coat during
maturation lose the proplast and the inner layer is crushed (Van- Dongen et al., 2003).

The subfamily Papilinoideae consists of many genera, such as Astragalus L. , Vicia L.,
Cicer L., Pisum L., Lathyrus L. and other, Lathyrus a genus the consists of many species 17
in Iraq (Townsend and Guest,1974). Lathyrus belongs to the subfamily Papilionoideae known
as sweet pea. The species is herbaceous, perennials in the temperate region, the common
species is Lathyrus sativus L. which refers to the genus, the members are distributed in the
northern hemisphere with a disjunction in south America, and distributed and in Western
Eurasia, specially around the eastern Mediterranean, with over a third of the species native in
Turkey (Davis, 1970). Many researchers studied the seeds of Fabaceae, Quilichini et al.,
(2022) pointed out that the seed coat is a good source of dietary fiber, as well, the previous
studies such as Kislev and Hop (1985) and Giines (2013) have indicated that relying just on
seed traits is insufficient for distinguishing across taxa. However, when combined with
broader morphological criteria, the use of seed characters may prove beneficial in
distinguishing some species; Abou-El-Enain et al., (2007) have examined the morphology of
34 Lathyrus taxa that were collected from seed banks in 18 different nations. However, they
only provided information on the papillae qualities; they did not specify whether the seed
surface was smooth or reticulate. Giines (2013) studied the seed textures for some taxa of this
genus in Turkey and pointed out that species have a wide variation in characters, which may
help to determine the species. Also Aloush (2014) studied the taxa of Lathyrus, which spread
in Irag, including the morphological characteristics of pods and seeds such as dimensions,
hilum shape and length, and color. The researcher pointed out that the species has a wide
variety of seed characteristics may be helpful in determining the species, the advanced
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techniques such as SEM has brought benefits for the investigation of seeds, to the best of our
knowledge, no prior research has been done on Lathyrus species seeds in wild plants in Iraq.

As a result, the primary objective of this paper is to identify the morphological, anatomical,
and testa structures of seeds from seven different species and use these characteristics in the
identification process.

MATERIALS AND METHODS
The fresh specimens and their seeds were collected from their natural habitats at flowering,
at the beginning of March. The survey site included many regions in the middle and north of
Iragq, which comprised the mountainous regions (Amadiya district MAM, Rowanduz district
MRO, Sulaimaniya district MSU), and upper Jazira district (Nineveh district FNI, Arbil
district FAR, Persian foothills district FPF). The dry specimens were stored in the Baghdad,
Iraq, College of Science, Baghdad University, (BUG) herbarium.

Morphological investigatione dependened on many characters, including stem, leaflet,
flower, pod and seed, the identification of the taxa was based on the (Davis, 1970; Townsend
and Guest, 1974; Lewis et al., 2005). The morphological characteristics of the seeds (general
shape, ornamentation on the seed surface) were examined by a scanning electron microscope.
Ripe seeds (2-3) were mounted into stubs with double-side adhesive tape and then coated
with the seed on the gold coat; pattern was examined lateral surface of the seed. Anatomical
investigations were performed using fresh samples kept in five ml of formaldehyde 40%,
90ml of alcohol ethanol 70% and five ml of acetic acid. The paraffin wax method was applied
for preparing cross sections of seeds, the sections were stained with safranin and fast green
(Johansen ,1944). Characteristics pointed after cross section in seeds by microtome then
measured, exocarp, epidermis, palisade layer and endosperm layer thickness. The
terminology in this study is based on (Giines, 2013).

RESULTS
SEM Results
Morphology testa appearance variation between species, asymmetric, the shape was oval -
globose in species L. annuus, L. aphaca, L. chloranthus while it semi- triangular in L. sativus
semi triangular - triangular in L.cicera, oblong in L. inconspicuus and semiovate in L.
spharicus. According to SEM the result showed a wide variation in the morphological
characters (PI.1).

Lathyrus annuus L., 1753: Seed glossy because it was covered with wax, sculpture seemed
(reticulate), and tuberculate ; papillae were reflat or dished, and it seemed homogeneity in
SEM or irregular; the anticlinal walls of epidermis cells were clear, thick compound, cell
borders , and cell wall wavt.

Lathyrus aphaca L., 1753: Seeds are smooth, semi-matt, irregular, multi-ribbed, anticlinal
walls sunken, and thick, surface covered by wax, surface without papillae-like favulariate.
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Lathyrus chloranthus Boiss., 1859: Glossy, papillae arranged regularly seem like conical
peaks, top of peak flat covered by wax, anticlinal walls sunken, thick, and undulation.

Lathyrus cicera L., 1753: Ribbed, anticlinal walls of epidermal cells flattened to sunken,
surface cell uniformity, glossy and smooth, yet at the same, time the seed surface sculpture
has a conical peak, top of which is coated with a wax that collects at top and a star — like
shape

Lathyrus inconspicuus L., 1753: Matt, many ribbed, anticlinal walls raised thin, the wax
slightly cell wall surface homogeneity.

Lathyrus sativus L., 1753: Semi-matt, smooth, the anticlinal walls, irregular, some of them
large, and the other small, thin wall, raised spreads lightly on ridges.

Lathyrus sphaericus Retz., 1753: Matt, smooth, anticlinal walls thick, ribbed, irregular, the
surface cell highly represented and seemed like rods and needles on the surface of the seed.
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Plate (1): Seed sculpture of examined taxa (SEM); (1) L. annuus, (2) L. chloranthus, (3)
L. sativus, (4) L. cicero, (5) L.aphaca, (6) L. sphaericus, (7) L. inconspicuous.

Cross section results

Seven species were studied, in all species investigated layers of cuticle (2-3)um. The result
showed variation between species, mainly in the patterns of differentiation modification and
dimensions of the cross section layers (Tab.1; P1.2-7). The shape of the exocarp in the cross
section was undulate in L. annuus, L. chloranthus, L. cicero, L. sphaericus and L. sativus.

The exocarp (seed coat or testa): According to the thickness of the testa, the species L.
annuus and L. aphaca gave the highest value of 6.2 um, so as L. chloranthus and L.
sphaericus which give a similar mean (5.5 pm), and the thickness of the exocarp in L. cicera
was 5.2um, while the species of L. sativus and L. inconspicuous were recorded the lowest
mean (3.8-4.7 um) respectively. The result showed that the seed coat in the species L. sativus
is detached from the sub epidermal in some areas with a pit aperture, present at the end of the
pit cavity when its junction with the cavity of the cell. Also the pit cavity is along the
parenchyma layer, and there is a tracheid bar. In addition, that there is a counter palisade
touch with the seed coat species. L.cicera is distinguished in trichomes spread along the
surface of the seed coat (testa), legume seed characters support the taxonomy of the different
taxa in the family (Fabaceae) and genus Lathyrus, as advocated already by De Candolle
(1825). In lower part of the seed coat, the closely associated outer layer of endosperm is
known as the aleurone.

The epidermis: There are differences among the species that showed varying values, and the
species could be categorized into groups based on the thickness of their epidermis.
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In the first group, this group's mean epidermal thickness ranged from (16-24) um. The
species that recorded the lowest value were L. annuus, L. chlorantus, and L. sativus, all of
which belong to the same section (sativus) in the Lathyrus genus. The second group consisted
of L. cicera and L. inconspicuous, whose epidermis thickness was measured between 28 and
36 um. The third group consisted of L. aphaca and L. sphaericus, which recorded the highest
mean of 46-49 um. As a result, the species L. annuus recorded the thinnest epidermis (16.3
pum), while the species L. aphaca recorded the thickest epidermis at 48.7um in comparison to
other species.

Mesocarp (palisade): Below the epidermis, there are palisade layers, which include
elongated sclereids called Macrosclereides, Malpighin cells, and palisade cells. There are
many regional palisade cell walls separating terminal caps from their basal parts (Smykal et
al., 2014). In cross section, the palisade layer is called the Light Line or Linea Lucida
(Hamly, 1935). The highest value of palisade thickness recorded by L. cicera was (60.8) um,
while the lowest value was recorded in L. sativus (35.6) um. Species are classified into
groups based on their thickness.

The first group: in this group, the palisade thicknesses ranging from 36 to 41um, and it
includeds L. sativus, and L. inconspicuous. The second group: included the species L. annuus,
L. aphaca, and L. chloranthus which recorded thickness from 45 to 51um.  The third group:
contained L. cicere and L. sphaericus. In this group, the palisade thickness was between 53
and 61um, and it's considered the highest thickness, current study pointed out important
characteristics such as the osteosclereides distinguished in L. sativus below the palisade layer,
and its differentiation almost from the sub-epidermal layer and also considered a major cell.
During this test, a differentiation where cell death was detected and followed by parenchyma
and macrosclerides (Ranathunge et al., 2010).

Endosperm: The inner of parenchyma contact with endosperm, there is wild variation in
endosperm layer thickness between species, the species can be divided into groups according
to the endosperm thickness.

First group: The thickness value ranged from 34 t037 um. This group contained the species
L. aphaca , L. chloranthus , and L. inconspicuus , and it is considered the lowest value.
Second group: endosperm thickness ranging between 46 and 491um, included the species L.
annuus, L. cicera, and L. sphaericus. Third group: represented by species L. sativus with the
highest value (77.5)um, the result showed that the storage parenchyma tissue, and the
parenchyma were connected with the endosperm, and it was called the nutrient layer owing to
pit function during embryo.
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Table (1): Anatomical characters of the seeds in examined taxa (in pu).

Taxa Exocarp Epidermis | Palisade layer  |Endosperm layer
thickness thickness thickness thickness

L. annuus 5.5-6.6 12.5-17.4 40.1-50.2 40.1-49.5(47.6)
(6.2) (16.3) (45.3)

L. aphaca 6.1-6.8 40.9-51.2 43.2-50.7 33.6-39.7(38.1)
(6.2) (48.7) (49.6)

L. chloranthus 4.5-6.2 15.5-19.4 46.1-57.3 33.7-38.1(36.2)
(5.5) (17.3) (50.7)

L.cicera 4.5-5.6 30.6-37.4 55.5-65.4 44.5-51.7(48.3)
(5.2) (35.4) (60.8)

L.inconspicuus 3.5-4.1 33.2-39.1 39.2-44-6 30.1-39.7(33.6)
(3.8) (35.1) (40.1)

L. sativus 3.5-6.1 20.1-26.4 30.1-39.4 70.1-79.6(77.5)
4.7 (23.9) (35.6)

L. shaericus 5.2-6.1 40.2-49.7 48.6-55.7 40.1-49.6(47.5)
(5.5) (46.3) (53.9)

*The numbers in the left point to the lower limit while the number in right point to
upper limit, the numbers between bracktes point to the average.

Endoocarp

Plate (2): Cross section in the seed of L. annuus .
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Plate (3): Cross section in the seed of L. chloranthus.
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Plate (4): Cross section in the seed of L. sativus.
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Plate (6): Cross section in the seed of L. aphaca.
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Plate (8): Cross section in the seed of L. inconspicus.
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Many studies focused on morphology characteristics by using SEM ,such as (Giines |,
2013) in Turkey ,but there is no study interested in Lathyrus seed anatomy, in Iraq. This study
is considered the first in this field especially for this genus and general for Fabaceae.

DISCUSSION

The species L. annuus and L. cicera were glossy, and the result pointed out that the
presence of wax may be a method for protecting the seeds or may be represented by the
nature of secondary metabolism, which involves acumination in the testa. There are
variations in the seed coat and specimens between the different species populations. Butler
(1988) mentions that the seed characters may directly taxonomy and determined species and
have taxonomic values. Numerous researchers like Kislev and Hopf (1935) have emphasized
that species cannot be distinguished alone by seed characteristics; nevertheless, when
combined with morphological traits, the results obtained in this study are in compliance with
the results of Giines (2013) for some species that were seen in this study (L. annuus, L.
aphace, L. cicera).

The result showed that the smooth seeds were not papillate. According to the anatomic
features, the testa thickness in L. annuus and L. aphaca has the highest value. The exocarp
(testa) thickness may refer to the nature of the coat’s ability of protecting the seed from
external factors that cause damage to pathogen (Hall and Stout, 1993). Testa layer thickness
and the presence of cuticle require considerable attention as their properties are related to the
water-impermeability of hard seeds (Argel and Paton, 1999). Hard-Coatedness is usually
caused by the impermeability of the seed coat or some of its layers to water or gases. In L.
sativus the testa is damaged from sub the sybepidermal in some areas a pit aperture, present
at the end of the pit cavity when it junctions with the cavity of the cell ,Wolf et al., (1981)
and Ma et al., (2004) mention that pit irregularities on the seed coat surface seem to be
related to its water permeability, and that seems to refer to ability of germination, especially
the pit was present in the seed coat of a cultivated plant (L. sativus ) which is considerd a
field crop, and it is used instead of wheat in some regions, such as Nigeria and Somalia.

By cross sections, many unique feathers were distinguished, L. cicera species distinguished
were by the presence of trichome on the surface of the seed coat that may be considered a
way to spread, in addition, there are important characteristics that point out like the
osteosclereides in L. sativus that differentiate from the subepidermal layer and also consider
major cells during testa differentiation. The osteosclerides conjected with a thick wall around
the hilum and the continuance of the intercellular space may be related to the seed desiccation
and gas exchange (Smykal et al., 2014). It is important to mention that L. sativus had the
highest value in parenchyma tissue, which may be duo to his adaptation, and that is one
reason to cultivate it. We can also note that the species within the same section of the flora
were mentioned almost under the same group, such as:

L. annuus, L. chloranthus, L. sativus, and L. cicero, which belong to the same section
(Sativus), (Townsend and Guest, 1974). A little study interested in the anatomy of seeds such
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as Jyotindra (1975), it is included the anatomy of hilum for some species belonging to the
Fabaceae Pisum and Vicia in India.

Many studies, such as the study of Giines (2013) in Turkey, concentrated on the
morphology characteristics of Lathyrus seeds using SEM, but no studies examined the
anatomy of Lathyrus seeds; this study in Iraq is thought to be the first in this field,
particularly for this genus.

CONCLUSIONS

The morphological characteristics of seeds in the species of the genus could be used as
taxonomic evidence and may be reliably combined with the anatomical characteristics of be
more useful in the species of the genus. The seeds have a variation in the sculpturing pattern,
which provides information to distinguish species of this genus, such as the ornamentation of
L. chloranthus seed surface, which was distinguished by conical peaks or like needles on the
surface of L. sphaericus seed. The similar morphology features are considered the evidence
for the proximity of the taxa. There are anatomical variations that have a contribution to
species delamination such as the epidermis and mesocarp characterstics. The internal
structure (anatomy) of the seeds can be used to separate the taxa, the species which belongs to
the same section in the flora will be more similar, even in anatomy characteristics, the use of
morphology and anatomy side by side will be more beneficial in taxonomic studies. A
comprehensive study covering all Lathyrus species would be of a beneft to determine the taxa
and relationships between the species. The use of molecular studies is necessary in future
studies; the Iraqgi flora could depend on the SEM result and anatomical characteristics in the
taxonomy for separating the species of the genus or genus of the family.

ACKNOWLEDGMENTS
The author gratefully thanks the College of Sciences, University of Tikrit, Tikrit, Iraqg, for
providing the facilities required for the present investigations.

CONFLECT OF INTEREST STATEMENT
"The author declares no conflicts of interest related to the work in this manuscript".

LITEREATURE CITED
Abou-El-Enain, M. M., Lofti, M. H. A. and Shehata, A. A. 2007. Seed surface characters and
their systematic significance in the genus Lathyrus (Leguminosae, Papilionaceae,
Vicieae). Feddes Repertorium, 118(7): 269-281.

Aloush, R. H. 2014. Biosystematic study of species genera Lathyrus L. (Papilinaceae) in
Northern and Middle Irag. Ph. D. thesis, Department of Biology, College of pure
Science, Tikrit University, Irag, 305pp. [In Arabic]

Argel, P. J. and Paton, C. J. 1999. Overcoming legume hardseeded-ness. In: Forage seed

production: Tropical and sub-tropical species. Loch, D. S. and Ferguson, J. E. (eds), p.
247-265. (CAB International: Wallingford).

163



Bull. Iraq nat. Hist. Mus. 18 (1): 151-166.

A comparative anatomy and morphology

Bradford, K. and Nonogaki H. 2009. Seed development, dormancy and germination. Annual
Plant Reviews, Oxford: Blackwell, 392pp. [CrossRef]

Butler, E. A . 1988. The SEM and seed identification, with particular reference to the Vicieae.
In: Scanning Electron Microscopy in Archeology. (452), Olsen, S. L. (ed.). Oxford,
BAR International Series, p. 215-224.

Davis, P. H. 1970. Lathyrus L. In: Davis, P. H. (ed.),“Flora of Turkey and the East Aegean
Islands". 3: 328-369. Edinburg.

De Candolle, A. P. 1825. Mémoires surla Famille des Légumineuses. Paris: A. Belin. Dell, B.
1980. Structure and function of the strophiolar plug in seeds of Albizia lophantha.
American Journal of Botany, 67: 556-563. [CrossRef]

Giines, F. 2013. Seed characteristics and testa textures of Pratensis, Orobon, Lathyrus,
Orobastrum and Cicercula sections from Lathyrus (Fabaceae) in Turkey. Plant
Systematics and Evolution, 299: 1935-1953. [CrossRef]

Hall, J. W., Stout, D. G. and Brooke, B. M. 1993. Hard seed and field establishment of
irrigated alfalfa .Crop Science, 33 (5): 1025-1028.

Hamly, H. D. 1935. The light line in Melilotus alba. International Journal of plant science,
96: 753-757. [CrossRef]

Johansen , D. A. 1940. Plant Microtechnique. Mc Graw-Hill, New York, 523pp.

Jyotindra, D . P. 1975. Comparative seed coat anatomy of some Indian edible pulses. Phyton
(Austria), 17(3-4): 287-299.

Kislev, M. E. and Hopf, M. 1985. Food remains from Tell Qasile, with special reference to
Lathyrus sativus/cicera’. In: Excavations at Tell Qasile Part Two: The Philistine
Sanctuary: Various Finds, the Pottery, Conclusions, Appendixes. Jerusalem: Institute
of Archaeology, edited by Mazer, A. p.140-147. Jerusalem: Hebrew University of

Jerusalem. [Google scholar]

Lewis, G., Schrire, B., Mackinder, B. and Lock, M. (eds.) 2005. Legumes of the world. Royal
Botanic Gardens, Kew, Edinburgh, 592pp. [CrossRef]

Lush, W. M. and Evans, L. T. 1980. The seed coats of cowpeas and other grain legumes-
structure in relation to function. Field Crops Research, 3: 267-286. [CrossRef]

Ma, F., Cholewa, E., Mohamed, T., Peterson, C. A. and Gijzen, M. 2004. Cracks in the

palisade cuticle of soybean seed coats correlate with their permeability to water.
Annals of Botany, 94 (2): 213-228. [CrossRef]

164


mailto:https://doi.org/10.1093%2Faob%2Fmcn167
mailto:https://doi.org/10.5962/bhl.title.124031
mailto:http://dx.doi.org/10.1007/s00606-013-0849-z
mailto:https://doi.org/10.1086/334521
http://scholar.google.com/scholar_lookup?hl=en&publication_year=1985&pages=140-147&author=M.+E.+Kislev&author=M.+Hopf%26&title=Food+Remains+from+Tell+Qasile%2C+with+Special+Reference+to+Lathyrus+Sativus%2FCicera%E2%80%99
mailto:https://doi.org/10.1017/S0960428606190198
mailto:https://doi.org/10.1016/0378-4290(80)90034-9
mailto:https://doi.org/10.1093/aob/mch133

BULLETIN OF THE IRAQ NATURAL HISTORY MUSEUM

Aloush, R. H.

Naik , I. S. and Deshpande , V. K. 2021. Seed coat dormancy: an overview in legumes. The
Pharma Innovation Journal, 10 (11): 620-624. [CrossRef]

Quilichini, T. D., Gao, P.,Yu, B., Bing, D., Datla, R., Fobert, P. and Xiang, D. 2022.The seed
coat’s impact on crop performance in pea (Pisum sativum L.). Plants, 11 (15): 2056.

[CrossRef]

Ranathunge, K., Shao, S., Qutob, D. , Gijzen, M., Peterson, C. A. and Bernards, M. A. 2010.
Properties of the soybean seed coat cuticle change during development. Planta, 231:
1171-1188. [CrossRef]

Schneitz, K., Hiilskamp, M., Kopczak, S. D. and Pruitt, R. E. 1997. Dissection of sexual
organ ontogenesis: A genetic analysis of ovule development in Arabidopsis thaliana.
Development, 124 (7): 1367-1376. [CrossRef]

Smykal , P., Coyne, C. J., Ambrose, M. J., Maxted, N., Schaefer, H. and Blair, M . 2014.
Legume crops phylogeny and genetic diversity for science and breeding. Critical
Reviews in Plant Science, 34: 43-104. [CrossRef]

Townsend, C. C. and Guest, E. 1974. Flora of Iraq, Leguminales Vol. 3 Ministry of
Agriculture Republic of Iraq, Baghdad, Iraqg, p.150-196.

Van Dongen, J. T., Ammerlaan, A. M., Wouterlood, M., Van Aelst, A. C. and Borstlap, A.
C. 2003. Structure of the developing pea seed coat and the post-pholem transport
pathway of nutrients. Annals of Botany, 91(6): 729-737. [CrossRef]

Weber, H., Borisjuk, L. and Wobus, U. 2005. Molecular physiology of legume seed
development. Annual Review of Plant Biology, 56(1): 253-279. [CrossRef]

Wolf, W. J., Baker, F. L. and Bernard, R. L. 1981. Soybean seed-coat structural features: Pits
deposits and cracks. Scanning Electron Microscopy, 3: 531-544. [Google Scholar]

Zohary , D ., Hopf , M . and Weiss , E . 2012. Domestication of plants in the Old World, 4th
Edn. Oxford, Oxford University, 280pp.

Zuk, M., Dorodkiewicz-Jach, A., Drulis-Kawa, Z., Arendt, M. and KulmaSzopa, A. J. 2014.

Bactericidal activities of GM flax seedcake extraction pathogenic bacteria clinical
strains. BMC Biotechnol, 14 (1): 15. [CrossRef]

165


mailto:https://dx.doi.org/10.22271/tpi
mailto:https://doi.org/10.3390%2Fplants11152056
mailto:http://dx.doi.org/10.1007/s00425-010-1118-9
mailto:https://doi.org/10.1242/dev.124.7.1367
mailto:https://doi.org/10.1080/07352689.2014.897904
mailto:https://doi.org/10.1093/aob/mcg066
mailto:http://dx.doi.org/10.1146/annurev.arplant.56.032604.144201
mailto:http://scholar.google.com/scholar_lookup?&title=Soybean%20seed-coat%20structural%20features%3A%20Pits%2C%20deposits%20and%20cracks&journal=Scann%20Electron%20Microsc&volume=3&pages=531-544&publication_year=1981&author=Wolf%2CW.J.&author=Baker%2CF.L.&author=Bernard%2CR.L.
mailto:https://doi.org/10.1186/1472-6750-14-70

Bull. Iraq nat. Hist. Mus. 18 (1): 151-166.

A comparative anatomy and morphology

Bull. Irag nat. Hist. Mus.
(2024) 18 (1): 151-166.
o mulll G ASTY ezl Aaalgy o) &5lan Aoy iy A plin Ao
&) § Lathyrus L., 1753 (Fabales, Fabaceae) izl t‘ﬁ"i

Sesle pila L)
Bl S5 ol Do Aablns (S5 Anals cpslall 2 Sldl asle

2024/6/20 : i/ @IJ :2024/2/2 :Jsiill . 2024/1/27 ;a2 |id] .2023/10/6 :,:ML«Y/

EWSYES)

abLdl) Lathyrus L1753 Gudzdl oo glesl darad dpdan Aoy a5 Aulys cuyal
eded sl & (s
L. annuus. 1753, L. aphacal 1753, L. chloranthus Boiss. 1859, L. ciceral.,1753 , L.
17 @ NV 3 sativus L1753, L. inconspicuus L.,1753, L. sphaericus Retz.,1753
relll pemll alasinly Lydall Slial)l conyd dllasy Ghall lawy § -4l o8
gl o dsladll Aie Jxd 9 g lei¥l o Lo Adiiiadl 28Mall sl g ASTYI
e gle¥l Clel @ ey Hoddl o Adiadl Ll cous Lliady Luask iy
peddl (e Aaday Jasag dazme soddl glhw O 9 oL sphaericus y Lsativus (ne g
iy 9 o9l 3 viye plade Jeay Ao 4l Slagall Cods cSledall e e 385G
glo¥l clxaw cgoleadl meadlly LesSondl clowsy (sl A Jie claall amy
godl Lol ¢ Awg,Sile 5.5 caly exocarp JI clewd dayd Ael Lannuus 5 Laphaca
Q Bl e Jhaasl 8,00l e (g ¢ e 9,Sule 3.8 il Aad J8I Jxud Losativus
Clos cows aualzme M ) g1 quss (Sol By (Byaull dmad 9S BLULLI (an
e 49-46 caly @b el Laphaca 9 Lsphaericus negd| Jxas 31 Bzl 8,40l
S 9,0k 61 caly goleal meudd! clowd Ay el Lsphaericus gd| Jxuy «(Jlsl
godl S 5lialy « exocarp § ,adl 929 Jin Lols clisay gloi¥l (am @il
G wladl Ju of oS 9 Aol et Job e 8,81l Cargxs d9>90 Lsativus
CSAL Bl Jdl Sy aiatll U obe el e Byl clacall
A had (§ e Balazud) (Sl oo ) Hodild ((zmapadl) a1

166



