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Table 1- Information of the studied Lathyrus spp. accessions

\YF

s ol Nte bl i Jsb ekl g o0
Species Code Altitude

aphaca var. aphaca.L La9472 48° 15’ 33° 43’
Lca729 46° 16’ 38° 5
L. cassius Lca818 48° 30’ 33° 40’
. . Lca7190 50° 50’ 30° 43’
L. cassius Boiss LcaB984 45° 15" 33° 43
L. cassius Lcal7843 52° 41’ 30° 52!
Lca37163 50° 26' 32° 20’
Lca38644 50° 26’ 32° 20’
L. chloranthus Lch42687 48° 37 34° 43’
. Lci2938 47° 2 38° 51
L. cicera Lci40308 46° T 34° 15"
Li1879 47° 4' 34° 19’
Li1995 47° 4' 34° 19’
Li2025 47° 4' 34° 19’
Li2040 47° 4' 34° 19’
Li2050 47° 4' 34° 19’
Li2074 47° 4' 34° 19’
Li2123 47° 4' 34° 19’
Li24585 45° 49' 34° 23!

Li32837 46° 8’ 34° 7

Li32844 47° 14’ 34° 8’
Li32846 46° 44’ 34° 10’

inconspicus.L Li32857 46° 6 34° 3’
Li32868 46° 8’ 34° 8’

Li32873 46° 49' 34° 0’

Li32894 46° 7 34° 9’
Li32903 46° 9’ 34° 16’
Li32904 46° 6’ 34° 10’

Li32914 46° 8’ 34° 3’
Li32984 47° 49' 34° 29’

Li40323 46° 37 34° 2!
Li40435 49° 10’ 36° 32’
Li44971 46° 5! 34° 11’
Li45016 46° 48' 34° 10’
Ls608 50° 59’ 35° 46'
Ls1554 57° 6’ 37° 28’
Ls3039 57° 6’ 37° 28’
Ls5322 46° 16’ 37° 54’
L. sativus Ls12716 47° 4’ 34° 19’
Ls13631 53° 32 36° 41

#Ls20425

Ls38981 51° 39' 32° 39’
Ls587/A 50° 59' 35° 46'
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Table 2-The results of variance analysis of studied traits in different accessions of Lathyrus spp.

P 1
RECEE o olie oS oliw 2k
4 @bl Seed traits Plant traits a2
aS ol J }L cos g s ¢l
. Ol palis - oS S M5 )
&S] _— A0 . Skl am CLSJ‘ e Jsb B . e oSl . S 039 s
LalsT Variation Jsb oPF Internode L sl e oo 03y sl
el - - - .
i lio sources <l Length Width o ool height length Number of Pod Pod widih oMe Biomass Dry weight Sy oat
< fqr  (mm) (mm) Index . d (cm) (cm) stems length Pod Index  Production @ N
ol (cm) Slao
(cm) @
e plie
A 5 od 5 621% 464 003 5 9921** 195%* 54.3% 1129 146% 103* 2978%* 210%* DR
A il Species PH{ RV
1 : The
e ‘;.-Z..‘.g‘
x5 22 217%  279%  0027* 39  950%* 16.8%* 6.2%* 317 015%* 11.8% 607* 48,6
Accession in
species
s
252 0.149 0.177 0.009 186 165 1.78 0.688 0.23 0.019 1.37 34.7 84.3
Error
CV% 9.14 11.02 8.95 29.5 22.7 22.6 17 19.5 25 56 61.8

existence of two degrees of freedom columns is because the number of tested accessions was different for seed traits and plant fraits, so two separate analyzes were performed.

.)‘.)L;hw o) 50 lea..«)a wJJNJ
*, **: significant at 0.05 and 0.01 levels, respectively.
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Table 3- Mean comparison of studied traits of Lathyrus spp.

i olis oS wlio
_ Seed traits Plant traits
&5
. . . /'LA L., \ . )’\.é- ))\“.; . .\ o .’\J . PR
Species s Jsb S Sl sl #lis | Al b el SN b e o e oS DM Sas 0o
Length Width . Internode Number of  Pod length Pod width e 03 gf Dry weight
Number 9 Index Number (cm)height g = > rywelg
(mm) (mm) lenath stems (cm) (cm) Pod Index Biomass (a)
L. aphaca
10 3.21de 2.8d 1.11a 10 68.5a 8.5a 3c 2c 0.3d 6.72a 2.1c 0.40c
var. aphaca
L. cassius 70 3.756b 3.48b 1.08a 50 68.25a 8.56a 5.5a 2.61b 0.59b 4.63b 34.26a 8.87a
L.
10 3.56b 3.3bc 1.05a 10 72.67a 9.61a 4.55a 4.38a 0.63b 6.90a 21.57b 6.09b
chloranthus
L. cicera 20 3.0705e 2.84d 1.09a 20 85a 8.5a 1d 2.5¢c 0.4cd 6.25a 2.9c 0.55¢
L.
80 3.44cd 3.0cd 1.16a 132 31.02b 3.15b 4.26b 3.16b 0.56bc 6.12a 8.76¢ 2.62¢
inconspicus
L. sativus 90 5.73a 5.10a 1.14a 78 46.13b 8.12a 1.93d 2.16¢ 1.019a 2.22c 1.71c 0.44c

REVCY Qﬂj\a S be/0> P CLN Y )\;o,:u Solr sanSoly plate iy sams ol Caliee Gy >
Different letters indicate a significant difference at the level of P < 0.05 by Duncan's method.
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Table 4. Mean comparison of studied seeds traits in 44 accessions Lathyrus spp. (10 seeds per accession)

ot P o Jsb N2 s b
Seed length Seed width
Species Code Seed Index
(mm) (mm)
L. aphaca var. aphaca La9472 3.211Kj 2.874H-j 1.11998b-e
Lcal7843 4.10g 3.942f 1.044de
Lca37163 3.98h 3.84f 1.03736e
Lca38644 4.07g 3.882f 1.05096¢-e
L. cassius Lca7190 3.415ij 3.19¢-i 1.07391b-e
Lca729 3.60ij 3.055¢-j 1.18144ab
Lca818 3.65ih 3.359¢ 1.08992b-e
Lca8984 3.485ij 3.154¢-i 1.10839b-e
L. chloranthus Lch42687 3.568ij 3.305gh 1.08275b-¢
] Lci2938 2.882k 2.676j 1.07651b-e
L. cicera
Lci40308 3.259ij 3.017g-j 1.08165b-¢
Li1995 3.324ij 3.009g-j 1.10922b-e
Li2025 3.66ih 3.252gh 1.13239b-e
Li2040 3.446ij 3.12¢g-i 1.10814b-e
L. inconspicuous Li2050 3.493ij 3.154g-i 1.10996b-e
Li2074 3.394ij 3.237gh 1.04994c-e
Li40435 3.378ij 2.951g-j 1.1504b-d
Li44971 3.372ij 3.097g-j 1.09296b-e
Li45016 3.459ij 2.756ij 1.26069a
Ls12716 4.48f 4.104ef 1.09234b-e
Ls13631 5.69cd 5.075¢c 1.1236b-e
Ls1554 5.61cd 5.07c 1.12765b-e
Ls20425 5.76¢cd 5.138c 1.12693b-e
L. sativus Ls3039 7.01a 6.601a 1.06449c-e
Ls38981 5.98¢c 5.332bc 1.1309b-e
Ls5322 5.54d 4.468de 1.25149a
Ls587 6.38b 5.643b 1.15818bc
Ls608 5.11e 4.532d 1.1425b-e

U SCovY oi}‘.!u;j)\g‘/‘0>P ck..;).))‘.)@s.ab)u'ibm@\.ﬁﬁ))mJjﬂb“)bmulm.”‘ djf
Different letters indicate a significant difference at the level of P < 0.05 by Duncan's method.
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Figure 1- Seed images of studied accessions of Lathyrus spp.
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Table 4- Mean comparison of studied traits of plants in 44 accessions of Lathyrus spp.

el b I e O Y S Tt P IS S I
j _ Mlaws Sl P P X
o < AR ” S 5 S 3 ey S;ea
Species Code Plgnt Internode Pod P_od Biomags Plaqt dry Germination FIO\{vering ripening
height length Number  length width Pod production weight time time time
em)  m)  OfstMS emy  m)  Index @) © (55.) (55.) G
vlérazgﬁ;?;a La9472  68.50e 8.50c 300e  200d  0.30h 6.67¢ 2.10i 0.41g 3.00e 90bc 120c
Lcal7843  46.509 6.75e 4.00d 3.25¢c 0.59f 5.69f 22.41e 5.38d 7.00e 160a 188a
Lca37163  69.17e 7.17d 6.67b 2.27d 0.65e 3.51h 31.98d 8.43c 11.00d 158a 190a
Lca38644  86.33c 9.50b 8.00a 1.53e 0.30h 5.20f 37.23d 11.92b 18.00c 160a 190a
L. cassius Lca7190 66.50e 9.17b 5.50c 2.97d 0.85¢ 3.64h 61.23a 14.09ab 9.00d 162a 191a
Lca729 100.00a 8.50c 6.00b 2.00d 0.50f 4.00g 32.50d 10.20b 13.00d 160a 190a
Lca818 70.0d 11.13a 3.00e 3.50c 0.65e 5.31f 14.28f 3.16e 10.00d 158a 190a
Lca8984 100.0a 12.00a 5.00c 1.00e 0.30h 3.33h 45.00c 11.44b 34.00b 160a 190a
chlorlglﬁthus Lch42687  72.67d 9.61b 4.56d 4.39b 0.63e 6.90e 21.58e 6.10d 65.00a 160a 188a
. Lci2938 80.00c 8.00c 1.00g 2.00d 0.40g 5.00f 2.80i 0.50g 19.00c 165a 190a
L cicera Lci40308  90.00b 9.00b 1.00g 3.00c 0.40g 7.50d 3.00i 0.60g 3.00e 160a 191a
Li1879 40.00g 3.50h 4.60d 3.60c 0.46g 7.95C 54.40b 16.57a 34.00b 83c 129bc
Li1995 27.83i 5.33f 3.83e 5.00a 0.55f 9.21a 1.04i 0.299 9.00d 97bc 140b
Li2025 28.40i 5.20f 4.40d 3.30c 0.66e 5.21f 1.28i 0.379 10.00d 97bc 134bc
Li2040 36.11h 4.00g 2.00f 1.69 0.80c 2.15i 1.59i 0.44¢g 8.00d 97bc 140b
L. Li2050 29.33i 6.73e 4.00d 4.43b 0.50f 8.87b 1.22i 0.279 14.00c 97bc 134
inconspicuous Li2074 60.00e 9.00b 5.00c 3.00c 0.40g 7.50d 2.60i 0.61g 16.00c 97bc 134
Li2123 30.60h 1.80j 3.80e 3.50c 0.469 7.65d 13.80f 2.62e 32.00b 92bc 144b
Li24585 36.25h 2.13i 4.50d 4.13b 0.45g 9.31a 5.13h 2.13e 20.00c 102b 147b
Li32837 37.50h 1.88j 4.25d 4.00b 0.45¢g 8.94b 7.13g 2.75e 20.00c 92bc 140b
Li32844 38.50h 1.88j 4.50d 2.25d 0.43g 5.38f 4.75i 1.76f 20.00c 97bc 140b
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Species Code Pl_ant Internode Pod P_od Blomags Plar}t dry Germlnatlon Flov_verlng ripening
height length Number  length width Pod production weight time time time
em  em)  OTSEMS emy emy  Index © © (520) (525) o
Li32846 32.00h 2.10i 4.60d 3.50c 0.50f 7.00d 8.40g 3.24e 32.00b 92bc 137b
Li32857 24.00i 2.83i 3.50e 3.17c 0.50f 6.33¢e 14.75f 3.70e 34.00b 83c 129hc
Li32868  34.80h 1.70j 4.60d 2.40d 0.46¢ 5.25f 4.80h 1.50f 29.00b 97bc 140b
Li32873 19.00j 1.83j 4.83d 2.58d 0.45¢ 5.92f 5.58h 1.73f 34.00b 97bc 134bc
Li32894  39.60h 1.80j 5.80c 3.30c 0.48g 6.95¢e 9.00g 3.30e 20.00c 97bc 144b
Li32903 25.00i 1.40j 4.20d 2.40d 0.44g 5.45f 7.80g 2.80e 32.00b 97bc 139b
Li32904 25.00i 1.60j 5.00c 2.00d 0.44g 4.55g 3.90i 0.54g 32.00b 107b 139b
Li32914 27.50i 2.25i 4.75d 3.50c 0.50f 7.00d 6.50h 2.50e 20.00c 95hc 140b
Li32984 24.00i 1.50j 5.60c 2.30d 0.48g 4.80g 8.30g 2.90e 20.00c 97hc 144b
Li40323 23.50i 2.10i 3.20e 2.80d 0.48¢g 6.00e 9.369 2.53e 32.00b 105b 159ab
Li40435 26.67i 6.33¢ 6.67b 2.30d 1.07a 2.19i 31.55d 8.38¢c 6.00e 107b 139b
Li44971 23.75i 6.00e 3.00e 5.00a 0.55f 9.17a 1.49i 0.35g 15.00c 95bc 140b
Li45016 23.00i 5.00f 3.80e 3.66¢ 1.12a 3.28h 3.06i 0.80g 15.00c 97bc 144b
Ls12716 29.89i 7.94d 1.78¢g 2.16d 1.12a 1.91j 0.72j 0.18g 5.00e 90bc 122c
Ls13631  45.00g 3.50h 2.00f 2.50d 1.10a 2.27i 2.90i 0.65¢ 5.00e 92bc 120c
Ls1554 61.78e 9.89b 1.79 2.18d 0.69e 3.29h 1.15i 0.28g 3.00e 90bc 124c
Ls20425 39.94h 7.97d 2.11f 2.19d 1.06a 2.08i 1.20i 0.29g 4.00e 94bc 122c
L. sativus Ls3039 47.78¢ 8.70c 2.33f 2.36d 1.20a 1.99j 1.89i 0.48¢ 3.00e 90bc 120c
Ls38981 51.50f 8.93c 1.89¢g 2.12d 1.03a 2.06i 0.94j 0.27g 3.00e 92bc 120c
Ls5322 40.89¢g 4.78g 2.00f 2.03d 0.93b 2.36i 4.37i 1.23f 11.00d 90bc 122¢
Ls587A 39.78h 7.61d 1.789 1.94e 1.03a 1.97j 1.49i 0.33g 3.00e 90bc 120c
Ls608 57.61f 9.67b 1.78¢ 2.28d 1.09a 2.09i 1.82i 0.48¢ 3.00e 94bc 120c

Aed (Sl 2, b /0> P CL... 20,1 gme Ol s aiSely sl Uiy sas olis Gl Gy
Different letters indicate a significant difference at the level of P < 0.05 by Duncan's method.
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Table 6- Principal components analysis of studied traits in Lathyrus spp.

e sl el 30 o3 w3 o 430 e <5
Variable First component Second Third component Fourth
component Component
LS gl 0.258 0.159 -0.422 -0.181
Plant height
/'L“
A Jsb 0.181 0.174 -0.46 0.126
Internode length
Z - l -
o o Sl slaa 0.328 0.083 0.3 0.045
Number of stems
SN b 0.02 -0.42 0.243 0.433
Pod length
e 2 e -0.278 0.272 0.262 0.105
Pod width
I Sl 0.155 -0.488 -0.057 0.231
Pod Index
855 Conn ) M 5
0.349 0.24 0.084 -0.065
Biomass production
Lf § ar ee
= i 0.356 0.252 0.105 -0.073
Dry weight
s db -0.267 0.363 -0.06 0.341
Seed length
et -0.241 0.36 -0.107 0.441
Seed width
) y
S -0.179 0.065 0.31 -0.546
Seed Index
GBS 0w 0.371 0.134 0.081 0.168
Flowering time
1 . . L‘ .
SN Oy O 0.375 0.057 0.167 0.196
Seed ripening time
°}.’J JLJUA
5.7079 3.0095 2.0076 1.1163
Eigenvalue
5l
e ol 203 0.408 0.215 0.143 0.08
Proportion %
5l
T ol 203 0.408 0.623 0.766 0.846

Cumulative %
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Table 7. Pearson correlation coefficient values between studied traits of Lathyrus spp. based on average data

’\J -
J ¥ . . e
tu:)‘ J}L i i '}b’ P U&‘J‘J‘ s [EBX) ) g &”‘ ole; D) QL‘J
P LBl dloehw O o~ e — Sas omdsb . . R e
- Interno ~ Number  Pod - - e Dr Seed o M Seed
Plant o of stems  length Pod Pod Biomass weigh length Seed Seed  Flowerin ripening
height length width Index product t width Index g time time

10N

°J§JL:‘ J.ﬁb 0.706**

Internode length
oS s aslu aluws

0.227 0.118
Number of stems
S b 0425% 0258  0.036
Pod length
S o e -
-0.319 -0.339  -0.109
Pod width 0.571%
I Sl 005 o002 o1, OI¥ o,
Pod Index '
5 s -\J:f 051**  0.369 0.746**  -0.211 -0.245  -0.086
Biomass production
M&-}o); 0.54**  0.365 0.794** 0239 -0.275  -0.081  0.988**
Dry weight
ok dsb 0.2 0.002 -0.413*  -0.339  0.663** cioux 0313 0137
Seed length '
-0.156 0.066 -0.378  -0.328  0612** (o 0276 0106 0.986™*
Seed width '
o Sl 0309  -0.364 0203  -0.078 0413* 0345  -0.241  0.233 0.186 0.024
Seed Index
Pl ol 0.533**  0.397 0.684**  0.038  -0.395 0.145  0.819**  0.247 -0.355 -0.303  -0.327

Flowering time
23 Oy 0l
Seed ripening time

0.388 0.264 0.753** 0.153  -0.424* 0.241 0.784**  0.273 -0.456* -0.399 -0.36 0.961**

s sme Lo ) jocjh.,):;,.gjgz%’%,%
*, **: significant at 0.05 and 0.01 levels, respectively.
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Table 2- Scatter plot of 44 accessions of Lathyrus spp. based on the first and second principal components of the

average data
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Table 3- Dendrogram of cluster analysis (Ward's method) of 44 Lathyrus spp. accessions based on the average

data
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Abstract

Lathyrus is the largest genus in the economically important tribe Fabeae. It is used for many
purposes in animal feed, planting in low-yield lands, cold resistance, water shortage, and
increasing soil fertility. To evaluate the yield and morphological traits of 44 accessions of six
species of the genus Lathyrus including one accession of L. aphaca var. aphaca, seven accessions
of L. cassius, one accession of L. chloranthus, two accessions of L. cicera, 22 accessions of L.
inconspicuus and nine accessions of L. sativus, were studied as a randomized complete block
design with three replications at Alborz Research Station in Karaj. The results showed that there
was a significant difference between L. cassius and L. inconspicuus accessions in morphological
characteristics except for flowering time and seed maturity. The studied populations of L.
sativus in addition to flowering time and seed maturity did not show diversity in plant dry weight,
biomass production, and pod characteristics. The field potential of 44 accessions of the six studied
species with different geographical origins under constant field conditions showed no relationship
with their geographical origin. Thus, it can be stated that the similarity between the accessions is
not due to their geographical origin, and the natural distribution of Lathyrus species has been
separated by crop cultivars. However, the observed diversity suggests that genetic improvement
is potentially possible through crossbreeding and selection. Then the simultaneous appearance of
two traits of high biomass yield and taller plant height in an accession was recognized as a
distinguishing feature, and accessions with the above characteristics can be used as parents.
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