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Background and objectives: Grass pea (Lathyrus sativus L.), an
annual pulse crop belonging to the family of Fabaceae is under grown
for food and feed purposes. Lathyrus genus involve in 187 species
and subspecies, are cultivated for grain and forage purposes. The
world demand for legume proteins is increasing for animal feeding.
Grass pea would be a nice alternative for cropping systems in
marginal lands and environments. This crop is relatively tolerant to
several abiotic stresses; making it a reliable candidate for expansion
in the semiarid areas of the world which are predicted to become
more drought-prone due to climate change.

Materials and methods: This research was carried out in Plant
Production and Breeding Department, Faculty of Agriculture,
University of Maragheh, Maragheh, East Azerbaijan Province, Iran.
The twenty-five grass pea genotypes were provided by ICARDA. In
order to evaluate genotypes in terms of salinity tolerance, genotypes
were studied at factorial experiments in completely random design
with two replications in 2017. Salinity treatments were applied at
four levels (0, 40, 80 and 120 mM of NacCl). Different seedlings traits
in the laboratory and agronomic trait in pots in the field of were
evaluated.

Results: The genotypes had significant differences in most of the
studied traits. With increasing salinity levels plant height, shoot
weight, number of branches, shoot dry weight, leaf width, leaf
number, first branch location and seedling time, root length, length of
shoots, seedling length, root dry weight and stem dry weight were
decreased. The cluster analysis of high-yielding genotypes based on
the standardized mean with Euclidean distance and Ward algorithm
divided the studied genotypes into three clusters. The first cluster
included genotypes 19 and 20. The genotypes 24, 25, 8, 16, 10, 2, and
5 were located into the second cluster, and finally, the third cluster
included genotypes 3, 6, 1, 7, 23, 15, 4, 22, 18, 14, 13, 12, 11, 21, 9
and 17. Principal component analysis (PCA) reduced the traits in
three main components with 70.25 % of variation, which according to
the results the first component was named the grain yield component
and the second component as the number of leaves. These
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components can be used in breeding programs for the selection of
genotypes and breeding goals in resistance to salt stress.

Conclusion: With increasing in salinity levels, the yield significantly
decreased compared to the control. Genotypes 21 and 18 had the
highest and lowest germination rates, respectively, and genotypes 8
and 15 had the highest and lowest germination percentages,
respectively. In terms of the durability of genotypes to salinity,
genotypes 8, 9, 10, 12, 13, 14, 23, and 24 were the best genotypes
and the most sensitive genotypes to salinity with low performance
were genotypes 19 and 20. Genotypes 5, 14, 10, 16, 21, 24 and 25
(control) had the highest yield.
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Table 1. Analysis of variance of studied seedling traits in grass pea genotypes under salinity stress
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Table 2- Mean comparison of salinity stress on seedling evaluated traits
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1 1.55 0.93 0.0037 8.78 3.82 4.9
2 4.42 1.33 0.0035 8.43 4.22 3.6
3 2.28 1.19 0.0024 9.53 4.62 4.9
4 1.84 0.68 0.0033 10.47 3.90 6.56
5 2.27 1.70 0.0028 9.43 4.28 5.14
6 1.91 1.17 0.0028 8.12 3.70 4.41
7 2.13 1.27 0.0037 10.84 5.18 5.66
8 1.73 0.80 0.0039 8.95 3.84 5.11
9 1.76 1.01 0.0036 10.28 4.84 5.43
10 2.40 0.96 0.0025 7.73 3.53 4.19
11 2.47 1.02 0.0029 8.44 3.66 4.77
12 2.17 111 0.0024 7.64 3.61 4.02
13 2.07 0.89 0.0045 8.17 3.58 4.59
14 2.12 1.12 0.0032 10.26 4.83 5.43
15 2.30 1.02 0.0028 10.15 4.61 5.53
16 2.14 111 0.0028 8.21 4.08 4.13
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24 2.10 0.79 0.0028 8.59 3.57 5.02
25 1.96 1.25 0.0025 6.69 3.61 3.35
LSD (1%) 2.37 0.40 0.0001 2.71 0.65 1.95
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Rootlet Dry Weight (@) (¢ 8) exasy, Sas 035 -0.104 0.768

Plumule Dry Weight (@) (¢ $) arale o 055 0.943 0.312

Dry Weight Seedling () azals Six 055 0.870 0.488
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Figure 1- Dendrogram of cluster analysis of grass pea genotypes based on the mean
of the seedling traits using Ward’s algorithm

d N0V VDAY s glacsg ek, S
5l IV AT ) AY AF O E A XY
ol el 3yl (glad oo ad g o 55l Ol
Al 0l S 5 SSke 4 ond VL SOl oS
B es S s s pat e sl el Rl
gl s e Sl candlas 350 Slis
33 5 Al S Sl 51 0T Gl sl 5 cis

el 0 o303 0LES (0) Ui

AR

s ety Sl el p glad B 4 2
sl A Jpama  slac s 55 lad
Sleslaral b el Slio s el s llkul :SKle
Sl 55 (Bl adbsls 255 0155 5 5505 o)
JS2) 5,8 o adi s a4 |y andllae 55
Voo V4 obd glaci gl Jald sl ad e (Y

ATV A Yo (Ve o)Le.._..iv le_ﬁg_,.«;).:j (ajb 4..1-)2- ey

)bﬁ(ayk-:v)}ak:,._:_L@_: BLEER S \)\J‘)O}V AK



¥

LS

EXA | D)Lw.s dY 8,9 c‘;ﬂ)} ‘_,u:

%
: €
91I°L~ 8T ¥8'8- 66'¢ TL'8 Soe- 6T'8" 0L0t- ol £0°CT €59 66'S 0 uonelaad
SRalE
9L°6C LL'T ge's 09°C 8¥°LC el 99¢°0 90°1 89°¢ €Sy o 80 A5 uBdN]
%
6L°1T 6¥° €T SL6T 96’1 9161 0L°61 £9°6T SL'SY 8'SE €06 69°L1 66'8- 0 uonerreg 4
Corinetio
£6°8¢ 19°¢ 19°L 9L'T L6°SE L9l 9LL O £T°C SL'S L0 S0 L0 A uBaA]
%
T 9¢- L9996 PL'CO- €L°8E YLv- 99°66- 89°66- 12729 €016 8LCE- 08°€l- LS ¥T- 0 uonelAS(]
Sl a) I
8£°0T TLO600 §T0 SL'E 89'8¢ L¥00°0 61000 80570 LO'T 86'C 0t'0 850 A uealy
(wo) (B)wySrem  (8) ySrom
pod . sl (un) (u)
S1oy Jaqunu 3) yS1om 3 oM
ﬂ_ﬁm. _ . Jod Joqunl ppquinu soquinu (5) 1t mmw i Aip100ys  ysaYI00US  yi3uay wpim 100y 1811J
Id pod ysay yniyg panag 5 e 101800
urern 100§ Jua| i i (5 (5 Jea] Jea] JO UOHRI0
e e . s 5 g e et - el
me e At m MEE) S OFE) e e 7
md # o ~rs i fn e 60 e . -
s o = o o FpEs( S Ee

2P o- g € i [ s S v sl el (€ o F e K9 ey o (R o (SRS

sadAjouas ead sseis ul sjren pajen[eAs ay) JoJ SISA[BUR I3)SN[D WO} PAUIRIQO SISISN]D J3IY) JO UBAUI PUBIS 3} WO UOIBIASD PUB UBJA -G J[qB L

)Yy



P3O 2D Sy o & Jood ;)

o

Ao y91 o ple g (gl W sl S [ e g

BLELS Ly 6¥'01 9¢0 856 (4] oF'¥- &o- Cer ..a%_,ﬂ\.xU uoneIAd(g
8LPS 0Lel 881 Seel YL'EC Y06l €570 S0°0 s ueapy 3
[L°6E €91 89°81- e £6'¢ 68°C £€8°0 w601 Cor ..R.\_ﬂ,\.xu UoNEIA(] .
60°88 el 8¢°1 LSEl 16°CC 68°L1 €090°0 19°0 Mg uBaN
YL Th 6T'168- 0L°8¢C- oI'¢e 8Y°06- PE98- 80°1 oF'T- Cer .R«.ﬂuﬁ uoneIag _
1°9¢ 6C9 1Tl €601 90°C LET 9090°0 0 5™ uBay]
(Aep) poads
Ompen DOL kam whewoy  Swmaeyy  (MWd towmuso SEE e
0 ¥ 9 () . o i P Oy (e e (6 e (€60 (50 o At <y
ol (D

sadf10uaT vad sseid Ul sj1ex pajen[eAd Ay 10J SISAJRUE J3JSN[D WOLJ PAUIRIQO SI91SN[D 23IY) JO UBSW pueIs ay) WO UOLIBIAIP PUB UBSA -G J[QB].
[ =10 o— s § e | g 7 e e o e E9 e T (TTRF o (5D

Y



EXA | a,h».i} dY 8,9 c‘;ﬂ)} QL%L; Jg)gj

Dendrogram using Ward Linkage
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Figure 2- Dendrogram of cluster analysis of grass pea genotypes based on the mean of the evaluated traits
using Ward’s algorithm
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Table 6- Principal components analysis based on agronomic traits

Trait ciw Component 4 5.
1 2 3 4 5 6
Plant height (cm) Gz <L) . 15 0.760 0.508 -0.239 -0.054 -0.038  -0.095
Pod Number <>l slaw 0.909 -0.077 -0.030 -0.076 -0.155  0.130
b Lo ails sl
_ 0.903 0.021 -0.087 -0.082 0133 0.194
Grain number per pod
Shoot number Lz slass -0.480 0.393 0.171 0.109 0.232 0.632
Leaf number 5, sl 0.442 0.775 -0.335 0.119 -0.005  0.056
Fruit fresh weight (9) (¢ 5) e5e 5 035 0.506 -0.172 0.243 0.124 -0.151  0.517
é N § PO
(f’_s ) ot o 0.807 -0.124 0.216 0.192 0.110  0.340
Fruit dry weight ()
$) o letli o 5 O3
€0 et 0.380 0.382 0.372 -0.557 -0.233  -0.240
Shoot fresh weight (g)
S ol \_,<,.:.> D)
e T 0.778 0.552 -0.101 0.047 -0.117  0.030
Shoot dry weight (g)
f ) S
(o) S I 0.838 0.136 -0.368 -0.062 -0.165  -0.064
Leaf length (cm)
o 5l) S, 2
(o ) e 0.300 0.335 0.766 -0.203 0.181  -0.095
Leaf width (cm) —
Location of first shoot J,l <Lz J=-  0.186 -0.748 0.113 0.112 -0.063  0.112
S I3
S nadls 0.193 0.142 0.424 0.256 0704 0175
Leaf angle (°)
Rhizome number ¢, ; sl 0.603 0.053 -0.319 -0.171 0.588 0.032
Rhizome depth ¢, e 0.165 -0.313 -0.566 0.525 0.013  -0.136
GreBle) adyy Jsb
Root length 0.270 -0.160 -0.366 -0.197 0.548  -0.087
(cm)
; s
(””_”‘ 0.740 -0.558 0.238 -0.008 0.025  -0.163
Flowering (day)
Germination percent j«lsr 4w ) 0.303 0.375 0.366 0.446 -0.080  -0.125
(A ) .. . > -
I R = 0.056 0.288 0.212 0.786 -0.131  -0.053
Germination speed (day)
o) om0 284
2 S 0.702 -0.584 -0.034 -0.088  -0.152
Podding (day)
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