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Abstract
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Introduction

Bird’s-foot trefoil (Lotus corniculatus L., in Persian: Yonjeh pa’kalaghi), is a salinity-tolerant forage
legume belonging to the Fabaceae family. This plant exhibits a wide range of morphological
variability and has been reported to have an extensive ecological distribution, contributing to its
polymorphism. The highest genetic diversity of bird’s-foot trefoil is found in the Mediterranean
region. However, there are currently no reports on the morphological variability of this plant from its
natural habitats in Iran. This study was conducted in Khuzestan province to address this gap.

Materials and Methods

The morphological variability of this plant was the subject of our investigation in this study.
Collection of totals of 126 genotypes belonging to 9 accessions (including Ahvaz, Sheyban,
Mollasani, Hamidiyeh, Susangerd, Karun, Minoo Island, Hendijan, and Shavoor) was done from
natural habitats in Khuzestan province from March 2023 to January 2024. The 14 qualitative traits
and 4 quantitative traits according to the International Board for Plant Genetic Resources (IBPGR)
and literature reviews were selected, coded, and evaluated. The qualitative characteristics included
growth habit, vegetative form, size of the three leaflets relative to each other, leaflets shape, leaflets
indumentum, leaflets thickness, leaflets apex, stem firmness, cross-sectional shape of stem, stem
color, stem indumentum, corolla color, calyx teeth shape, and calyx indumentum. The quantitative
traits measured included the calyx teeth/calyx tube length, the central leaflet's length, width, and
plant height. The accession grouping was done through cluster analysis with the Ward method and
the Euclidean coefficient. The grouping was then confirmed using the discriminant function analysis
with SPSS software. Principal components analysis was also performed with R software.

Results and Discussion

Observations of vegetative form in the studied accessions showed that 88.10% of the genotypes were
herbaceous and 11.90% were woody. The genotypes exhibited different growth habits: 65.87%
decumbent, 22.22% erect or ascending, and 11.90% procumbent or prostrate. Qualitative traits
showed that the Minoo Island accession differs from others based on vegetative form (woody) and
growth habit (like procumbent or prostrate). Considerable variation in leaflet size (three leaflets per
leaf, same or different sizes), leaflet apex, leaflet shape, and corolla color was observed within the
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accessions, demonstrating high diversity even on a single plant. However, the rest of the traits
showed no diversity. ANOVA variance analysis showed that all three quantitative traits (central
leaflet length, central leaflet width, and plant height) were significant at 5%. Also, Duncan's test
identified homogeneous accessions well and showed which accessions were similar or different from
each other in terms of the traits under study. Minoo Island’s unique woody vegetative form and
procumbent or prostrate growth habit resulted in its classification as a distinct group in the cluster
and principal components analysis. The accuracy of the grouping performed in cluster analysis was
confirmed by discriminant function analysis. The results also revealed that some accessions were
grouped, despite their geographical distance, which could indicate ecological conditions' impact on
their morphology. Environmental influences can be removed using the same cultivation conditions
when evaluating accessions.

Conclusion
The existence of diversity causes plant genetic resources to adapt f@different wea conditions.
This can be effective in managing germplasm conservation of the Minoo Island ac n.

Keywords: Morphological variation, Lotus corniculatus, Bird’s-foot trefoil, Principal components
analysis, Cluster analysis
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Figure 1- Lotus corniculatus L., and its parts; A) root, B) leaf, C) flower, D) fruit
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Table 1- Geographical locations of the studied accessions

Accession Accession code  Genotype number Latitude (N)  Longitude (E)
6 31°21'14.6" 48°44'03.7"
6 31°20'06.0" 48°37'50.8"
Ahvaz A 5 31°18153"  48°39'26.9"
10 31°16'44.6" 48°36'32.3"
Sheyban S 8 31°2329.5" 48°47'14.9"
. 6 31°34'03.1" 48°52'58.6"
Mollasani M 9 31°35'59.9"  4§95332.3"
L 10 31°28'38.5" 48°2623.4"
Hamidiych H 9 31°28'37.4" 48022&
10 31°32'46.9" 7,
Susangerd Su 10 31932146.2"
10 31°1313.4"
Karun K 4 31°13137.
Minoo Island Mi 15 °12'07.9"
Hendijan Hen 3 49°43'35.8"
Shavoor Sh 5 48°18'03.7"
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Figure 2- Distribution of the accessions based on A) vegetative forms and, B) gr;wth habits
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Table 2- Investigated quantitative and qualitative traits in accessions of L. corniculatus

Character Character states (Codes) Observations from this‘ldy

Whole plant

Growth habit’ 1. Decumbent 2. Ascending or erect 3. Other Decumbent, ascending, or ike procumbent or prostrate
Plant height 1. More than mean 2. Less than mean 8-35cm

Vegetative form”

. Herbaceous 2. Woody

Herbaceous, woody

Leaflets

Size (on one leaf) 1. The same size 2. Different size

Shape 1. Oblanceolate, lanceolate, obovate to ovate 2. Other ate, obovate to ovate
Indumentum 1. Glabrous 2. Hairy 3. Bristled 4. Ciliated

Central leaflet length 1. More than mean 2. Less than mean -

Central leaflet width 1. More than mean 2. Less than mean {

Thickness 1. Thin 2. Fleshy

Apex 1. Acute-acuminate-obtuse 2. Other cumillate-obtuse

Stem .

Firmness 1. Solid, Hollow 3. Other id in apex and hollow in the base of a stem
The cross-sectional shape 1. Round 2. Quadrangular W

Color 1. Green 2. Other

Indumentum 1. Glabrous 2. Medium 3. Dense \

Flower

Corolla color 1. Yellow-ora %1 sp m 2. Other Yellow, orange, and red spectrum

Calyx teeth/calyx tube length 1. Less than g5 mm 2. an 1.5 mm 0.71-1.31 mm- (Less than 1.5 mm), calyx teeth + as long as calyx tube
Calyx teeth shape 1. Awl s riangular Lanceolate

Calyx indumentum 1. Glabrous (with dispersed hairy teeth)

E3 . . .
Traits used in grouping
Y Measurements have been made in




Figure 3- : )
decumbent; affets indumentum; D) stem indumentum and color; E) shape of calyx teeth and its
indumentum; F) sige, shape, and apex variations in some leaflets; G) solid stem in base and H) hollow
stem in apex in a plant; 1) corolla color variations

Table 3- The descriptive statistics results of quantitative traits

Traits Minimum  Maximum Mean Std deviation
Plant height (cm) 8 35 16.44 4.01
Central leaflet length (mm) 5 17 11.13 2.88
Central leaflet width (mm) 2 6 3.70 0.83
*Calyx teeth/tube length (mm) 0.71 1.31 0.95 0.18

*Measurements have been made in 7 accessions out of the 9 accessions |
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Table 5- Post hoc test of Dunkan’s test result in bird’s-foot trefoil

Accessions Plant height Central leaflet length Central leaflet width
(cm) (mm) (mm)
Ahvaz 17.50° 11.81°%¢ 3.738
Sheyban 14.00%8 9.508 3.63"8
Mollasani 15.315¢ 11.07%® 3.678
Hamidiyeh 17.29P 11.535¢ 3.718
Susangerd 12.89* 9.25" 3.20"
Karun 18.50° 12.50° 438
Minoo Island 18.20° 12.40° 4.13¢
Hendijan 17.67° 12.00°° 3.8%C
Shavoor 12.00* 8.00* 3.15

The same letters indicate homogeneous groupings for each trait
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Figure 5- Cluster analysis of 126 genotypes based on morphological traits using Ward method
Table 6- Results of discrimination function analysis for
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Predicted groups

Main groups A B Percent
Group A 111 108 97.3
Group B 15 15 100
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7- Eigenvalue, variance, and cumulative variance percentage for main

factors of bird’s-foot trefoil morphological traits

or Eigenvalue  Variance % Cumulative variance %
1 1.85 36.92 36.92
2 1.42 28.44 65.36
3 0.98 19.60 84.96
4 0.60 11.91 96.87
5 0.16 3.13 100.00
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