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Table 1- The early maturing genotypes used in experiment
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CANADA GREECE GREECE
S A obs
3 12 21
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u,-»g—«-'l QL’L.»JL&N ngﬂ
4 13 22
ETHIOPIA AFGHANISTAN GREECE
e RN Obss
5 14 23
BANGLADESH GERMANY GREECE
obsty s obs
6 15 24
PAKISTAN GREECE GREECE
Sl e SUss Slsliadl
7 16 25
HUNGARY GREECE AFGHANISTAN
Oy Obs (aals) aél o
8 17 26
BANGLADESH GREECE MARAGHEH (Control)
uuo)lf.u QU%
9 18
BANGLADESH GREECE
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Table 2- Physical and chemical characteristics of the studied soil before the experiment
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Table 3- Analysis of variance of grass pea genotypes in the first harvest

e o (pSSleo
MS
U'M éma a0 .
1 sy e - . P - a9l
Source of @il aday Jeb aslh gl e AL sluss S Ol P Sy P
e e x >
Variation df Root Location of first Number of Number of Leaf
length shoot shoots leaves Leaf length Leaf
width angle
s .
o 1 30 1.089 5.97 48.59 0.060 1.60 73.95
Replication
S5
’ 25 14.26 0.344 29 97.54 0.016 6.33" 39.43
Genotype
T . seke
. 3 127.64 0.288 4.04 521.41 0.052 2.34 60.07
Salinity
o9 X cudg)
Genotype x 55 12.99 0.268 1.18 109.27 0.021 2.14 36.31
Salinity
Uas
E 60 11.11 0.340 1.89 119.61 0.024 2.23 31.77
rror

“and ™ significant in 5 and 1 percent respectively
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Table 3 (continued)
Ol po (1lo
MS
Olpdi @do 420 . . S )L . s .
o ey bl L By S0k # o3
Source of s3] o ML Sl e L .
L A SHMe Fresh oylws i o lwsli
Variation df Number of Dry .
Plant Number of . weight of Dry weight  Fresh weight
. . pods weight of
height grains per pod d pod of shoot of shoot
po
s
o 1 510.2 2.95 0.664 0.008 0.015 0.058 0.002
Replication
) .
’ 25 141.1 10.66 1.69 0.026 0.130 0.084 0.092
Genotype
oz .
. 3 79.6 2.08 0.213 0.031 0.028 0.53 0.239
Salinity
Soge X i g
Genotype x 55 117.6 6.7 1.05 0.018 0.071 0.115 0.110
Salinity
Uas
60 142.1 9.37 1.13 0.013 0.078 0.104 0.137
Error

“and ™ significant in 5 and 1 percent respectively
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Table 4- Analysis of Variance grass pea genotypes in the second harvest
e o (rSileo
MS
U'M éf.m a0 . R
R (s (e . < . e - a9l
Source of ol ade, ek aSlh gl de asli slu S 2 oloss P Sndsb P
e > x
Variation df Root Location of first Number of Number of Leaf
Leaf Leaf
length shoot shoots leaves length
width angle
S "
o 1 71.40 0.270 0.167 453.6 0.044 0.013 24
Replication
S5
’ 25 14.53™ 0.193 0.300™ 243.7" 0.017 2.217 279™
Genotype
S .
. 2 127.9 0.112 0.007 140.4 0.003 1.05 60.2
Salinity
Sog X w9
Genotype x 29 9.89 0.144 0.198" 91.4 0.024 1.38* 58.5
Salinity
Uas-
E 49 6.51 0.187 0.112 128.2 0.020 0.765 92.4
rror
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“and ™ significant in 5 and 1 percent respectively
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Table 4 (continued)

lay po (u&ileo
MS
Olpdi @ 420 . . SES 0l <is .
= W)l 20 &l Sl s . i S 5 (339 039 ¥ o
Source of ol s M Slus S . .
L. dg e Fresh o lus i o lws Ll
Variation df Number of Dry .
Plant Number of weightof  Dry weight  Fresh weight
. . pods weight of
height grains per pod d pod of shoot of shoot
pPo
e
L 1 85.5 5.87 3.61 0.001 0.017 0.441 7.39
Replication
S5
’ 25 248.1" 7.62™ 2.740" 0.150 0.378 0.333 2.68
Genotype
oz
. 2 100.5 6.43 1.28 0.153 0.625 0.057 248
Salinity
Sog X i g
Genotype x 29 178.7 343 1.29 0.090 0.334 0.240 2.25
Salinity
Uas-
49 1314 3.48 1.38 0.109 0.355 0.245 2.08
Error
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“and ™ significant in 5 and 1 percent respectively
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Table 5- Mean Comparison of the grass pea genotypes for the studied traits in the second harvest

PHEYIRYS
. ol . 1 a9l .
- ad Job . oLS glis | ’ Sypdlas  Spdsh Py pliolas
L) 4L Sy
Root Plant height Leaf Leaf length Number Number of
Genotype (cm)length Number (cm) Leaf pumber (cm) of grain pod
of shoots angle (°) i
in pod
1 12.15de 4.41df 23.25¢c 47.50ah 21.50e 4.253e 0.25bc 0.25bc
2 14.11ad 1.54be 26.08bc 55.16ae 37.00ae 4.25ae 1.83ac 1.50ac
3 13.5ae 0.96f 35.40ac 60.80ab 30.40ce 4.60ac 1.80ac 1.40ac
4 17.28a 1.42¢f 33.80ac 57.80ac 32.40ce 4.40ac 3.80a 2.40a
5 13.41ae 1.26bf 66.50bc 48.50ah 23.10de 3.93bf 0.66ac 0.50ac
6 11.68be 1.47df 33.80ac 53.40af 36.80ae 4.26ae 3.00ac 2.20ab
7 10.76ce 1.39bf 33ac 56.00ad 39.40ae 4.36ae 3.00ac 2.00ac
8 11.68be 1.46bf 28.66hc 48.33ah 37.60ce 4.21ae 3.20ac 1.66ac
9 14.28ac 1.50bf 32.50bc 53.50af 31.10be 4.33ae 0.66ac 0.66ac
10 11.18be 1.66ae 37ac 61.40ab 46.60ac 4.56cf 1.40ac 1.20ac
11 10.63ce 1.60ae 27.16bc 50.50ag 34.00ae 4.70ac 1.33ac 1.16ac
12 12.47be 1.91ad 28.50bc 41.25dh 33.50ae 3.35¢cf 0.00c 0.00c
13 15.33ab 1.71ae 27bc 45.00bh 40.30ae 3.00ef 0.00c 0.00c
14 13.45ae 2.15a 20.50c 33.70h 41.70ad 3.25¢f 0.00c 0.00c
15 12.23be 1.91ad 26.66bc 35.00gh 45.30ac 3.40cf 0.00c 0.00c
16 19.76ae 1.95ad 21c 39.00eh 38.00ae 3.00ef 0.00c 0.00c
17 9.75de 2.03ab 28.50bc 35.00gh 42.00ad 3.10df 1.50ac 0.50ac
18 14.20ac 2.02ab 19.50c 38.00fh 35.20ae 2.62f 0.00c 0.00c
19 10ce 1.99ae 23.75¢ 38.00fh 39.20ae 2.95¢f 0.00c 0.00c
20 13.13ae 1.47df 21.56a 62.16a 44.50ac 5.06ab 3.33ab 1.83ac
21 13.86ad 1.43ef 38.50ac 44.16¢ch 40.30ae 3.75bf 1.50ac 1.16ac
22 13.08ae 1.66ae 32bc 46.00ah 31.80ae 3.70bf 0.80ac 0.80ac
23 12.34be 1.39df 37.40ac 59.20ac 30.20ae 5.10ab 3.40bc 2.00ac
24 10.93ce 1.66be 21.33c 45.00bh 23.30ce 3.83bf 1.33ac 1.00ac
25 13.75ad 1.61ae 43.50ab 47.50ah 50.00ab 4.75ae 0.00c 0.00c
26 9.32¢ 1.41df 44.75ab 52.50af 51.00a 5.62a 0.50bc 0.20bc
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Table 6- Analysis of variance grass pea genotypes in the third harvest

laypo (12Nleo
Ol i’ 2o a9 MS
Source of GOl Al Jeb asli gl e asLs slasy Sy olas Sy e Sy deb Sy aly
Variation df Root Location of Number of  Number of ) Leaf Leaf
Leaf width
length first shoot shoots leaves length angle
s
). i 1 0.112 0.086 11.16" 12.73 0.182 5.46 151.1
Replication
L)
’ 25 18.51 0.234 457" 192 0.106 272" 934
Genotype
S
. 2 111 0.151 1.62 175.8 0.034 4.03 67.2
Salinity
Sog X gl
Genotype x 27 9.79 0.249 1.23 204.3 0.128 1.82 68.4
Salinity
Uas
29 28.01 11.73 0.215 1.86 3145 0.283 141
Error
10 97 Jlil mhaw o lo poe a4 ¥ g
“and ™ significant in 5 and 1 percent respectively
? Jous alol

Table 6 (continued)

Ol po (1o
Ol s 2o a0 MS
T o Ew s . SRS 0 O oy SRS 0 F 09
Source of sol3! G GO wild olawy ML oo
L A SHMe Fresh o lws i o lws i
Variation df Number of Number ioht of
i weight o i i
Plant grains per pod of pods Dry weight g Dry weight Fresh weight
height of pod pod of shoot of shoot
SIS x
Lo 1 0.076 28.57 3.01 0.422 1.54 1.01 7.36
Replication
’ 25 2.30 29.90 5.18 0.198 1.62 0.441 3.37
Genotype
oz .
. 2 2.55 17.59 3.17 0.186 0.614 0.095 1.25
Salinity
X g
S
- 27 1.82 29.53 4.61 0.091 13 0.408 3.60
Genotype x
Salinity
Loz
29 79.84 141 29.42 3.72 0.056 0.813 0.817
Error

*and ™ significant in 5 and 1 percent respectively
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Table 7- Mean Comparison of the grass pea genotypes for the studied traits in the third harvest
RS L olaw S dsk eSS 59 S S 0l
Leaf length . Fresh weight of pod
Genotype Number of shoots Dry weight of pod (g)
(cm) (®
1 2.0cd 2.75ch 0.11cd 0.46b
2 2.3cd 4.33ah 0.42bd 1.72ab
3 1.8cd 4.2ah 0.13bd 0.28b
4 1.7cd 4.62af 0.19bd 0.41b
5 3.0bd 4.70ae 0.40bd 1.62ab
6 3.0bd 3.12bf 0.21bd 0.73b
7 2.5cd 4.00ah 0.39%bd 0.42b
8 2.0cd 4.16ag 0.31bd 0.57b
9 2.0cd 4.50af 0.23bd 0.48b
10 2.6¢cd 6.00a 1.04a 2.51a
11 2.0cd 5.00ac 0.58b 2.91a
12 4.5be 2.50dh 0.00c 0.00b
13 3.5bd 2.75ch 0.00c 0.00b
14 2.5cd 3.75ah 0.02c 0.28b
15 5.5b 2.25fh 0.00c 0.00b
16 3.5bd 2.00gh 0.00c 0.00b
17 2.0cd 4.00ah 0.41bd 1.23ab
18 8.5a 1.75h 0.00c 0.00b
19 4.0bd 3.00bh 0.00c 0.00b
20 2.6cd 4.83ad 0.14bd 0.22b
21 2.5cd 4.87ad 0.51bc 1.20ab
22 2.5cd 4.66ae 0.19bd 0.50b
23 3.0bd 4.62af 0.46bd 1.59ab
24 3.0bd 2.37eh 0.12bd 0.51b
25 2.0cd 4.00ah 0.05cd 0.37b
26 1.3d 5.33ab 0.00c 0.00b
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Table 8- Analysis of variance grass pea genotypes in the fourth harvest

Ol S 2o o3l a0 Ol po (1wl
Source of Variation df MS
Ay Job AL (gl Joxo asLi slosy S olass S Spdi Spagl
Root length Location of first shoot Number of shoots Number of leaves Leaf width Leaf length Leaf angle
S 2.97 0.280 11.87 1680™ 0.001 297 37.87
Replication !
95 4.29 0.455™ 7.76" 246.9 0.237 4.29 90.56
Genotype 28
Sz 3.74 0.105 1.13 729" 0.025 3.74 22.72
Salinity
o X i 9
. 1.73 0.288 1.95 279.3 0.098 1.73 52.61
Genotype x Salinity
e 247 0.227 3.50 194.4 0.213 247 83.19
Error 5

(AN PN NSRS P IE
“and ™ significant in 5 and 1 percent respectively

A Jgus aold!
Table 8 (continued)

layo (koo
MS
Olpdi g0 4290 . . S gy .\ .
i eyl 3 &ls Slus L i G § g S ) r o9
Source of XS] s e Slus S . .
L. dg SHE Fresh o lus i o lws Ll
Variation df Number of Dry .
Plant Number of weightof  Dry weight  Fresh weight
. . pods weight of
height grains per pod d pod of shoot of shoot
Po
S L 649.2 14.18 1.51 0.013 1.33 0.675 12.75
Replication
L) 25 569" 20.57" 4.37" 0.231" 1.21™ 0.391 4.79
Genotype
Soge ) 1184" 43.84" 8.63" 0.477" 4.20™ 1.87" 12.65
Salinity
Sope X i g
Genotype x 21 250 8.77 1.43 0.120 0.370 0.261 5.4
Salinity
o ” 232.2 9.73 1.95 0.119 0.454 0.282 431
Error
10 97 Jliml mhaw (o lo cme i 4 ¥ g
“and ™ significant in 5 and 1 percent respectively
230,85 0 oS odei JralS cmge JS 0 aS 0 5L ee sladgle (LS jo a5 el Sla o dlox 1 aig glas)
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Table 9- Analysis of variance grass pea genotypes in the fifth harvest

Olay po (ko
Ol yondi’ o a0 MS
T Jsb " PR - . P B a9l
Source of ol i 4L gl Joxo 4Ll slass Sy olass P Spdsb P
Variation df i Location of first ~ Number of Number of ” Leaf ”
Root shoot shoots leaves Leaf length Leaf
length width angle
SN 0.75 0.083 0.083 1017 0.083 1.02 33.33
Replication
ol D] 25 7.65 0.199 5.92" 624.7 0.015 2.04 37.31
Genotype
e 1 2.06 0.001 0.018 2109 0.008 6.86" 21.76
Salinity
Sog X gl 4.85 0.121 0.614 633.3 0.016 0.876 19.83
Genotype x 7
Salinity
o> 4.4 0.123 2.95 719 0.024 1.07 32.24
Error 32
185 1Y Jlzl s 5o Jfoine i * 5
“and ™ significant in 5 and 1 percent respectively
A Jguz aslol

Table 9 (continued)

©layo (25l
MS
Olpdd g 420 . . LS 03 . .
- eyl 30 ks Slaxs L o MWL g SRS )9 r ol
Source of ol o M Slas SN . :
L. 4}5: SN Fresh G)Lw#u:) e)Lw’u
Variation df Number of Dry .
Plant Number of . weight of Dry weight ~ Fresh weight
. . pods weight of
height grains per pod pod pod of shoot of shoot
ISS . 108 352 421" 2.36" 11.92 0.809 20.61
Replication
] ’s 595.7 38.04 5.87 0.708 3.35 0.908 11.94
Genotype
S 1 1523" 310 422" 4.48™ 28.9™ 8.36™ 127
Salinity
Sogd X e 218.8 39.56 6.88 0.383 2.90 0.937 8.45
Genotype x 7
Salinity
oz ” 349.1 31.34 4.05 0.499 291 0.658 134
Error

*and ™ significant in 5 and 1 percent respectively
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Abstract

Introduction: Grass pea is one of the most important crops and forage plants in the world, which is
known for its high protein and lysine content. Due to the importance of this plant among forage plants
in terms of livestock nutrition, planting in low-yielding lands, resistance to stresses, and also their
role in soil fertility, they are extensively used.

Materials and Methods: To investigate the response of early-maturing grass pea genotypes to
salinity stress, 26 genotypes were studied in a factorial experiment based on RCBD with two
replications. Salinity treatments were applied at four levels NaCl and various traits were evaluated.
The number of plants in each pot after thinning was five plants, and at the end of the growing season,
one plant was harvested from each pot every week.

Results and Discussion: In the first harvest, genotype had a significant effect on pod dry weight and
leaf length, and salinity had a significant effect on shoot dry weight, leaf number and root length. In
this harvest, for the root length, the lowest average was in the first level of salinity and the other three
levels were in the same group, that is, in the conditions of salinity stress, the root grew more than the
control. In the second harvest, the genotype had a significant effect on the traits of number of pods,
plant height, number of leaves, number of grains per pods, leaf angle, leaf length, number of branches
and root length. The effect of salinity was significant for root length. In the root length, the least effect
of salinity was related to the first level and the second and third levels were placed in the same group,
which increased the root length with the increase of salinity. In the third harvest, the genotype had a
significant effect on pod fresh weight, leaf length, pod dry weight and number of branches. The effect
of salinity on the dry weight of the pod was significant, and other traits had not a significant difference
for any of the effects. Also, in this harvest, the fourth level of salinity was removed. The results of the
fourth harvest showed that the genotype had a significant effect on the traits of pod dry weight,
number of grains, number of grains per pods, plant height, pod fresh weight, number of branches and
location of the first branch. Dry weight of shoot, fresh weight of pod, dry weight of pod, number of
grains, number of grains per pod, plant height and number of leaves were significant for the effect of
salinity. With the increase in salinity, the dry weight of the pod increased and the number of grains
and the number of leaves decreased. In this harvest, the traits dry weight of shoot, fresh weight of
pod, dry weight of pod, number of grains, number of grains in pod, plant height and number of leaves,
which are components of yield, were affected by salinity. The results of the fifth harvest showed that
the genotype had a significant effect on the number of branches. The effect of salinity was significant
for dry weight of shoot, fresh weight of shoot, fresh weight of pod, dry weight of pod, number of
grains and number of grains in pod, leaf length and plant height. The effect of salinity on yield was
consistent with the results of the fourth week.

Conclusion: The genotypes showed different reactions in different weeks, which may be because
genotypes are exposed more time to salinity, they show the more different reactions. Also, in the first
and second harvests, salinity had a significant effect on root length, and with increasing salinity, root
length increased. The dry weight of shoots was affected by salinity stress in the first and fourth



Y calils p wldse slagylo yo (Lathyrus sativus L.) ely; J5 w095 cLGuishl » (6o (s ibide - glaww N

harvests, and salinity had no significant effect on it in the second and third harvests. In general, it can
be said that in the first and second harvests, salinity had a significant effect on root length, and with
increasing salinity, root length increased. The dry weight of shoots was affected by salinity stress in
the first, fourth and fifth harvests, and salinity had no significant effect on it in the second and third
harvests.
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