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Abstract

The micromorphological traits of seeds (M. medicaginoides, M. monantha, M.orthocerac, M. monspeliaca, M. brachycarpa,
M.radiata) of six Medicago L. species spread in Azerbaijan have been studied with stereo microscope and scanning electron
microscope (SEM). The status of some species of Medicago genus included to Trigonellinae of Trifolieae tribe is
controversial. During the observation, the difference between the quality and quantity parameters of those taxa was revealed.
The seeds have been compared for its shape, color, hilum shape, position and surface patterns and etc. Their taxonomical
significance have been discussed. The studied traits are significant in determination of systematical position and identification

of species.
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Introduction

The modern geographic range of Medicago is the most
phytogeographical regions of the world - Eurasia, Africa
and the countries surrounding the Mediterranean (Sea). The
genus Medicago is one of the largest genera-close to 83-87
species 2, of the tribe Trifolieae, subtribe Trigonellinae in
the subfamily Faboideae. This subtribe grouped four genera
Medicago, Melilotus, Trifolium and Trigonella 2 51, Many
taxonomical studies have been carried out on ascertaining
the relationship and the delimitation between Medicago and
Trigonella. The studies tried to solve the problem by floral,
seed and pollen morphology 2% 2. The main taxonomic
problem arises from these species known as “medicagoid”
Trigonella, which exhibit flower and seed similarities with
individuals of Medicago. These characters especially related
to the explosive tripping pollination mechanism 71, Some
authors transfered these “medicagoid” 23 Trigonella species
to genus Medicago #7825 4.2 201 A molecular phylogeny

supported the transfer of the medicagoid species from the
genus Trigonella to Medicago (24). Analyses of nrDNA ITS
and ETS and plastid trnK/matK and nuclear GA30x1 data
supports inclusion of the medicagoid Trigonella species in
the genus Medicago [30: 31,

According to “Flora of USSR” there are 36 Medicago L.
species 1, 30 of which were revealed in Caucasus [,
According to Flora of Azerbaijan 20 species of alfalfa were
revealed in Azerbaijan territory 1. Based on the latest data
17 species and 4 subspecies of the genus are spread in
Azerbaijan [1%1,

From 23 transferred species, 6 species of Trigonella genus
spread in Azerbaijan were included into Medicago.
Numerous taxonomical researches have been carried out on
the Medicago L. species and they were classified into 12
sections 1, Medicago L. species, spread in Azerbaijan,
were classified into 7 sections (Table 1).

Table 1: Division of Medicago L. species spread in Azerbaijan by sections

Sec. Buceras

N Sections Species

1 Sec. Medicago M. sativa, M. papillosa

2 Sec. Spirocarpos M. littoralis, M. rigidula, M.truncatula, M. arabica, M. minima, M. polymorpha, M. meyeri
3 Sec. Orbiculares M.orbicularis

4 Sec.Hymenocarpos M. radiata

5 Sec. Lunate M. brachycarpha

6 Sec. Lupularia M. lupulina

7

M. medicaginoides, M. monantha, M. monspeliaca, M.orthocerac

Study of micromorphological traits of external surface of
the seed provided a new approach for the identification of
the systematical relations between Trigonella and Medicago
L. species [25 14,32, 18],

Implementation of such researches figured on clearing up to
positions of some taxa with controversial systematic status.
In numerous researches, micro morphological traits were
used in order to identify some taxa of leguminous family
and systematic classification 1335 6. 231,

Description of general shape of the seed is characterized
mainly by two criteria - width and length sizes. The seeds
are primarily of different types: eggshaped, obovate,
pearshaped, ovate, ellipse-shaped, kidney-shaped, heart-
shaped, lanceolate etc. Microstructure of seed surfaces are
wrinkled, cracked, plane, rough, with ravines, hairly, holed,
netshaped veined and etc. The aim of this study is to
evaluate seed morphological characters in the taxonomy of
the genus Medicago, especially medicagoid species.
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Material and Methods

Seed materials have been collected from different
populations (in situ conditions) in Azerbaijan territory.
Collected seed materials were filled into special sterile
paper bags and dried with silicagel in laboratory conditions.
Colour, length and width size of seeds have been
determined by Leica EZ4D stereomicroscope with 0, 1 mm
accuracy. In order to study in electronic microscope the
seeds were put into the stabs with adhesive paper and
covered with gold pollen by JOEL JFC1100E ion-sputtering
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microstructure of seed material surface were carried out by
JEOL JSM 6060 electronic microscope (SEM), the photos
were taken and spectral analyses of distinct places was
carried out. Measures have been carried out on minimum 20
seeds per population. The data on collection sites of species
was given in Table 1.

In order to accurate some of terms Lersten (1982), Small et
al. % Gupta [*41, Pinar et al. ], Gunes et al. [*4, Gunes M,
Teixeiraet et al. ¥, Ozbek et al. 2 and Mirzaei et al. 24,
Bojtiansky and Fargasova [l were used. Simpson and Roe

device. Micro morphological observations in the graphical test has been used for statistical calculations 4,
Table 2: Data on collection sites of investigated of Medicago L. species
Species Description of Location Area Sampled (m?) Lat./ Long. S.L.R. (m)

M.medicaginoides Dist. Lerik, vill. Mistan 100< N 38°38.366' E 048°26.967" 1896

M.monantha Dist. Lerik, vill. Diviagac 50-100 N 38°65.123' E 048°41.369' 1392

M.orthoceras Dist. Lerik, vill. Xelife 50< N 40°37.824' E 048°01.538' 1714
M.monspeliaca Dist. Absheron, vill. Mehemmedi 100< N 40°29.973' E 049°53.585' 34

M.brachycarpa Dist. Shahbuz territory hayfield area 100< N 39°32.354' E 045°49.380' 2256
M.radiata Dist. Ordubad, vill. Bash Dizcak 50-100 N 38°59.029' E 045°48.413' 887

Results and Discussion

For their morphological traits, some investigated taxa
differed slightly from each other. Morphology of seed
surface did not change and had stabile shape. The seeds
were slightly effected by external ecological factors /1. The
microstructure of seed surface of each specie has spesific
micro morphological traits, which is taxonomically
significant in identification of their status and for their
determination. Investigation of numerous crop groups shows
that seed morphology and anatomical features are the most
taxonomocally conservative and indirect morphological
traits [35 10 161 Study of ultrastructure of seed surface with
electronic microscope (SEM) is known as a reliable
approach-research method for evaluation of phylogenetic
relations of species and identification of taxon. This factor
sometimes is considered as a specific trait for genus [,
Based on observations carried out by the light and electronic
microscope (SEM) the diversity in quality and quantity

parameters was recorded in investigated seeds of Medicago
species.

Seed size

The seed size in Medicago was different (Table 1). For their
length and width the seeds were classified into three groups:
ILL:15-1.9mm,W:05-1mm;ll L:2.0and 2.9 mm, W:
Imm and 2.0; Ill. L: 3 mm and 3<; W: between 2 mm and
3< mm. Those two characters are strongly positively
correlated. This indicates the strong positive correlation
between two traits (0.72, p < 0.047).

The largest seeds were revealed in M. brachycarpa (average
length 2.25 mm and 2.04 width) and M. radiata (average
length 2.03 and 2, 04 width). The smallest seeds were
revealed in M. monantha (average lehgth 1.86 mm and 0.77
width) and M.orthocerac (average length 1.86 and 0.72 mm
width).

Table 3: Trait indicators of seeds of Medicago L. species

Length (um) Width (um)  |Weight Testa appearance
N°|  Sectiae, species . . (1000 | Outline Colour Sculpture Hilum-Micropylar region
Min} Max |Mean/Min Max | Mean st./g) (Ornamentation) | Shape/ Colour |Sizes (um)
1| SecBucerates M. ) ool o5 1502 (05| 1 | 078 | 0.92 | Oblong | Green | Ridged-Tuberculate- | oy ie white | 0.11
medicaginoides Verrucate
2| M.monantha |15| 25 |1.86]05| 1 | 077 | 1.02 | Oblong | Green | Ridged-Tuberculate- | oy \vhite | 0.12
Verrucate
3| Morthocerac 15| 25 |186(05| 1 | 0.72 | 093 | Oblong | Green | 100 TWOSHOUIRe | pyipic wite | 0,12
errucate
4| M.monspeliaca |15| 3 |1.88]05| 15| 1.05 | 0.67 | S9UE | vy | Ridged-Tuberculate- | oo e | 0.15
elliptic Verrucate
5| SecLunataeM. | 5\ 5 1595115 25| 204 | 243 | Ovoid | Dark yellow Verrucate Elliptic- white |0.16 +0.04
brachycarpa
6 Sec",jﬂy“r“gg?acgpos 15| 25 |2.03|15| 25 | 204 | 0.97 | Elliptic | Dark yellow Verrucate Elliptic- white |0.15 £0.01

Seed weight changed between 0.001 and 0.091 mg
averagely. The heaviest and the largest seed was in M.
brachycarpa (2.23 mg), while the most lightweight seed was
noted in M. monspeliaca (0.001 mg).

Seed shape and color

Seeds weare ovoid, elliptic, oblong, allantoid, allantoid-
oblong, square-elliptic, sferoidal, elongated four cornered
shapes. Various changes in seed shape of Medicago L.
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species have been indicated. In general, three major shapes
of hilum-elliptic and rarely elongated or ovate shapes were
found. Hilum colors were white. Hilum size changed
between 0, 1 with 0, 2 mm.

Seed coat surface

Some different ornament shapes were observed in structure
segments of seed surface. Microstructure features of atoms
of investigated taxa were given in Table 3.

The changes in seed micromorphology of Medicago L.
species were revealed generally in seed weight, shape, color,
and seed coat structure and hilum morphology. Seed coat
ornamentation saved its stable shape without changes. Seeds
were exposed to external environmental factors more than
other organs [,

The final results obtained using light and electron
microscope (SEM) were presented in Table 3 and Figures 1
and 2. The microstructure of the seed surface of each
species has specific micromorphological features, and is of
taxonomic significance in the determination of species
status and their identification. The study of many plant
groups shows that the morphology and anatomical features
of the seeds are quite conservative and indirectly
taxonomically important morphological traits (> 10 161 Taj
has recorded that the seeds of Trigonella have changable
micromorphological features that can be used for taxonomic
purposes 32,

Different morphological traits in Medicago L. species has
shown that taxonomical use of these traits could be a
taxonomic method of identifying certain taxa. Among the
studied traits, there is a positive correlation between the
length and width of the seed.

Seeds of Hymenocarpos L. section species showed the
smallest difference (2.03 to 2.04 mm) between these
sections. M. brachycarpa species of the Lunatae section
have larger seeds (ranging from 2 to 3 mm length). There is
considerable difference in seed shape and color of the other
studied species (Table 3, Figure 1). Investigations carried
out by by Gupta (1991) and Taia (2004) revealed
differences in the shape and color of Trigonella species. The
color of the hilum is white in all taxa 14 32,

The structure of the cut piece of seeds of the Medicago
consists of the epidermis-Malpigi layer, the hypodermis
(lymphotic layer), the internal layer (parenchyma), the
endosperm, and the embryo [25 171, Although this structure is
characteristic for many families, it cannot be concerned all
genera of Leguminous [*3 3> 81 Based on the patterns, shape
and color of the seeds surface of the studied species, we
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classified these three Medicago L. sections into two main
type-groups.

Type I: seeds, with wrinkled-twisted surface. These include
the Hymenocarpos and Lunatae sections, which have the
same surface patterns due to the microstructural features.
The seeds of the Hymenocarpos section are elliptic, and the
seeds of the Lunatae section are ovate.

Type Il: Seeds with splitted, toothed, and circular swollen
surface: This type of traits has been observed in Bucerates
section species. Species belonging to both groups can be
distinguished by color and shape (Table 3, Figure 1).
Another investigation carried out by Guvandiyev and
Askerov, revealed the differences in the shape and color of
Medicago, Orbiculares, Lupularia, and Spirocarpos sections
of the Medicago L. spread in Azerbaijan %I, Circular
swollen, incurvate patterns observed on the surface of the
species of Bucerates section were also found in the M.
orbicularis species of the monotypic Orbiculares section.

Conclusion

This investigation showed that there are great differences
among the seed surface microstructure, shape and color of
the three sections of the Medicago L. species. However,
these features of the seeds did not support the subgenus
classification, and the revealed traits did not provide
significant information that could be used to differentiate
the sections of this genus. However, a combination of data
on unique micromorphological features of the seeds surface
of the studied species will facilitate their identification.
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Fig 1: Stereo Microphotograph of Medicago L. seeds. A; M.
medicaginoides, B; M. monantha, C; M. orthoceras, D; M.
monspeliaca, E; M. brachycarpa, F; M. Radiata
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Fig 2: SEM Microphotograph of Medicago L. seeds. A, A; M. medicaginoides, B, b; M. monantha, C,c; M. orthoceras, D, d; M.
monspeliaca, E, e; M. brachycarpa, F, f; M. radiata

Fig 3: Seed image of M. orbicularis species in stereo and electron

microscope (SEM)
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