Tikrit Journal for Agricultural Sciences (2019) 19 (3):35-46

https://doi.org/10.25130/tjas.19.3.6

ISSN:1813-1646 (Print); 2664-0597 (Online)

Tikrit Journal for Agricultural Sciences
Journal Homepage: http://tujas.tu.edu.iq

,\J.- jh_hib—i-”

) A ISy Sl ' I JIAS
Tikrit Journal for

Agricultural
Sciences

Shokhan M. Sleman”;
Sanarya R. Muhammed,;
Dastan A. Ahmad;
Dana A. Abdulkhaleq;
Tara O. Muhammad

Department of Biotechnology
and Crop Science - College of
Agricultural Engineering
Sciences - University of
Sulaimani - Sulaimani — Iraq

KEY WORDS:

Grass Pea; genotypes; forage
yield; forage yield
components; seed yield; seed
yield components; dry
matter%.

ARTICLE HISTORY:

Received: 06/05/2019
Accepted: 04/08/2019
Available online: 10/10/2019

© 2019 COLLEGE OF AGRICULTURE,
TIKRIT UNIVERSITY. THIS IS AN
OPEN ACCESS ARTICLE UNDER THE
CC BY LICENSE
http://creativecommons.org/licenses/by/4.
o/

Tikrit Journal for Agricultural Sciences (TJAS) Tikrit Journal for Agricultural Sciences (TJAS) (TJAS) (TJAS) (TJAS)

Tikrit Journal for Agricultural Sciences (TJAS)

Evaluation of Some Grass Pea Genotypes (Lathyrus sativus L.)
for Forage, Seed Yield and Its Components Under Rainfed
Conditions in Sulaimani Region

ABSTRACT

A field experiment was conducted at the College of Agricultural
Sciences Engineering/University of Sulaimani, during the winter season of
2016-2017 to study the evaluation of some grass pea genotypes for forage,
seed yield and its components under rainfed conditions. A randomized
complete block design (RCBD) with three replicates was used. Six
genotypes of Lathyrus sativus L., one of these is local named (Marble) and
the fifth other (IF1344, IF1953, IF1346, IF1332, and IF1347) obtained from
ICARDA, were included in this study. Means comparison were carried out
using least significant difference test (LSD) at 0.05 significant levels. The
results showed that the effect of genotypes on forage yield characters was
significant for the character’s fresh forage yield and dry matter percent but
the effects was not significant for the character dry forage yield. Marble
(Local) genotype gave maximum yield of green forage, while genotype
IF1953 recorded minimum green forage yield. But concerning dry matter
percent, the highest value exhibited by IF1346 genotype, in which 1F1332
gave the lowest value of dry matter. Concerning the effect of genotypes on
forage yield components, which was significantly affected all characters
with the exception of the character leaves/stem ratio was found to be not
significant, IF1346 genotype recorded maximum values of plant height and
dry leaf percent, while minimum value of plant height recorded by IF1332
genotype but minimum percent of dry leaf was exhibited by Marble
genotype. Regarding the characters No. of branches.plant?, fresh stem
percent and dry stem percent, Marble genotype gave the highest values for
these traits, in which the lowest value of the trait No. of branches.plant
recorded by IF1346 genotype, but minimum values of fresh stem and dry
stem percent exhibited by 1F1347 genotype respectively. a cluster analysis
results of all grass pea genotypes based on forage yield and its components,
showed that there were two major (K= 2) groups for studied grass pea
genotypes, the first group consist of five genotypes were (IF1344, 1IF1953 ,
IF1346,IF1332 and IF1347) and the second group was one genotype
(Marble). But regarding seed yield and its components, the highest values
of these traits (biological yield, pods number.m2, pod yield, and seed yield)
were exhibited by genotype 1F1344. Maximum values of (plant height,
average of pod length and 100 seeds weight) acquired by genotype IF1332,
on the other hand genotype IF1953 gave the highest values of (no. of
branches. plant?, pods weight.plant? and seeds number.plant?), but
concerning the both traits (pods number.plant® and seeds weight.plant?),
maximum values were recorded by genotype IF1346. These results indicate
the presence of variability between genotypes used in this study.
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INTRODUCTION:

Lathyrus is a large genus with 160 species. However, only a few species have an
economic importance as food, feed and forage (Mihailovic et al., 2005). Grass pea (Lathyrus sativus
L), is the most important species of lathyrus genus as a source of food (Biswas, 2007) with potential
advantages such as drought tolerance, high protein content in seeds (Grela et al., 2012), higher pest
and disease resistance (Talukdar and Biswas, 2008). Lathyrus sativus L. known as common
chickling, is an annual cool season legume grown for both forage and seed yield (Mihailovic et al.,
2006).

Lathyrus Sativus L. is sown for seed production as a source for human utilization, and also it is
cultivated as a forage crop for animal feeds. Grass pea is one of the crops, which enrich in protein
and starch content (Kumar et al. 2011) and Basaran et al., 2011). Additionally, it can be used for
studies in plant breeding programs as it has an excellent resistance to many biotic and a biotic stresses
(McCutchan, 2003).Nowadays, grass pea is the main crop among fabaceae family which is cultivated
widely over the world (Arslan, 2017). Grass pea grows and develops very well in all soil types without
expensive inputs due to its ability to enrich the soil by nitrogen fixation consequently it enters crop
rotation systems (Basaran et al., 2011).

Grass pea supply nearly all organic nutrients and essential minerals to humans either directly
or indirectly when plants are grazed by animals (Boukecha et al., 2017). The common use of legumes
including grass pea makes this food group an important source of lipid, fatty acids, and protein in
animal and human nutrition (Dixit et al., 2016). A large number of the scientific literature have shown
the ability of legume to reduce the glycemic index and cholosterolomy which is due not only to the
protective role of dietary fiber, but .haps also to the favorable content of fatty acids (Firincioglu et
al., 2007). Many researches recommend that consumption of legumes should be increased for better
health and management of chronic disease, as cardiovascular disease, diabetes, and cancer (Khandare
et al., 2014). In dry regions grass pea is cultivated as a winter crop. Besides, it is reported that for hay
purpose, cutting is better to be done at 50% flowering stage, and the foliage is air-dried, bailed and
stored for winter feeding (Almeida et al., 2015). Lathyrus sativus L. is used as a green manure to
ameliorate the soil properties. It increases the soil organic matter also to improve the soil structure.
Besides, it increases the soil nutritive elements and to prevent the soil erosion. But the main objective
is to rehabilitate the physical structure of the soil (Tadesse and Bekele, 2003).

Nutrient-dense food crops with reduced water demands such as Lathyrus are likely to play a
key role in alleviating global malnutrition. However, to date, very limited research efforts have been
devoted to improving Lathyrus. The main reason underlying this absence of research effort is the
presence of a neurotoxin [B-N-oxalyl-1-a, -diaminopropionic acid (ODAP)]. Consumption of it in a
period of time will cause the neurological disorder lathyrism in humans and animals (Arslan, 2017;
Bagci et al., 2004; Kokten et al., 2015 and Patto et al., 2006). The disease is more appeared when
grass pea is the major component of the diet and accounts for at least 30% of caloric consumption for
a period of three to four months (Hanbury, et al., 2000). Impacts of a genotype of factors on ODAP
accumulation in Lathyrus, including plant growth stage, nutrients, a biotic stresses (drought, salinity
and heavy metal) have been comprehensively studied by many agricultural institutions in the world
(Kumar, et al., 2011).

The dry-matter yield of some grass pea and dwarf chichkling (Lathyrus cicera L.) lines were
various. The mean dry-matter yield of the grass pea lines (1574 kg.ha) was greater than that of the
dwarf chickling lines (1229 kg.hal). And, they suggested that the lines 311, 463 and 459 were
promising for herbage production (Firincioglu et al., 2007). Adaptation of grass pea as an annual
forage legumes was resulted 1948,6 kg.ha in dry-matter yield, whereas in seed yield possessed only
809,3 kg.ha (Talukdar, 2009) . Due to ecological and genetic differences, grass pea dry weight (DW)
ranged from between 7.63 — 25.52 g.plant™ and, it was 9.92 g.plant as a general. Mikic et al. (2010)
reported that DW varied 4.51- 8.18 g.plant™® in four French landrace of grass pea and also the mean
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of biological and seed yields were1370 and 1018 kg.ha™* respectively. The authors concluded that
grass pea was well adapted to the Aegean Region climatic and soil conditions and the breeding efforts
should be directed especially towards its seed production (Basaran et al., 2011).Drought tolerance,
low input requirement, high grain yield, nutritive value and pod shattering resistance nature of the
grass pea genotypes makes it an ideal crop and hence preferred by farmers. Despite that, grass pea
has still received little attention and landraces are rarely cultivated even today (Basaran et al., 2011)

The objective of this study is to evaluate some genotypes of Lathyrus sativus L. for forage and
seed yield ability and to select the genotypes that are more adaptable to the region of Sulaimani.

MATERIALS AND METHODS:

A field experiment was conducted at the College of Agricultural Sciences
Engineering/University of Sulaimani, during the winter season of 2016-2017 to study the evaluation
of some grass pea genotypes (Lathyrus sativus L.) for forage yield and its components under rainfed
condition. A randomized complete block design (RCBD) with three replicates was used. Six
genotypes of Lathyrus sativus L., one of these is local named (Marble) and the other fifth (IF1344,
IF1953, IF1346, 1F1332, and 1F1347) obtained from ICARDA, were included in this study. Sowing
of crop was done on 25th January,2017, with the help of single row hand- drill at a seeding rate of 40
kg.hat, one plot consist of 5 rows, and the length of each row was 2.0 m, at a planting distance of 30
cm between rows, the plot area was 3.0 m? . Depending on soil analysis as shown in table(2) all plots
were fertilized by recommended dose of DAP (18% N and 46% P,0s) was applied at sowing time at
a rate of 30kg.hat. All required agricultural practices were applied as needed.

Cutting the crop was done at 50% flowering stage for all genotypes on 30" April 2017 above
(6-8 cm) from the soil surface to study the following forage yield characters and its components were:

Forage Yield Characters:
Green forage yield (kg.ha*), Dry forage yield (kgha™) and Dry matter percent.

Green forage weight (gm.m) was taken for whole plots and converted to yield (ton.ha). The
sub samples (100gm) were died in oven at 65 °C for 72 hours to determine dry matter percent. Forage
dry matter yield was recorded and converted in to dry matter production by using following formula
(Khalil et al., 2011).

Dry yield (kg.ha') = Dry yield in cut plot/ Plot area * 10000

Forage Yield Components:

Plant height (cm), number of branches. plant(Average of five plants/plot), fresh and dry leaf
percent, green and dry stem percent and ratio of leaves.stem™. Five plants were randomly selected in
each plot to calculate preceded traits, the height of plants was measured from the ground level to the
apex of main stem. The number of branches/plant was determined on the same five plants.

Another sub-sample was taken to separate leaf and stem to determine fresh and dry leaf and stem
percent; leaves. stem™ ratio was recorded by: weight of leaves, weight of stems™. When the crop
matured physiologically, harvesting was done on 71" June 2017 for all plots were clipped previously
to determine seed yield and its components.

Seed Yield Traits:

Biological yield biomass (above ground), pods number.m2, seed yield and pod yield was taken
within each plot and converted in to ton.ha™*. Straw yield was found by subtracting seed yield from
biological yield.

Straw yield = Biological yield — Seed yield

Harvest index was calculated by dividing seed yield on biological yield.
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Harvest Index = Seed yield (ton.ha) / Biological yield (ton.ha™)

Prior to harvest, five randomly plants were selected in each row to determine seed yield
components as the average of five plants. Plant height was measured from the ground level to the
apex of main stem. The number of branches. plant™, pods number. plant™, pod length, pods weight.
plant®, seeds number. plant?, seeds weight. plant® and 100 seed weight was determined as the
average on the same five plants.

Seed Yield Components:

Pods number.m, Pod Yield (ton.ha), Seed Yield (ton.hal), Straw Yield (ton.ha™), Harvest
Index, Plant Height (cm), No. of branches.plant™, Pods number.plant*, Average of Pod length (cm),
Pods weight.plant (gm), Seeds number.plant?, Seeds weight.plant™ (gm) and 100 seed weight (gm)

Statistical Analysis:

All data were statistically analyzed according to the methods of analysis of variance
as a general test conducted. Comparison among the means was carried out by using least significant
test (L.S.D) at significant level of 5% (Muhammed, 2017).

Meteorological Data:

The meteorological data (Average air temperature and rainfall during the growing
seasons of 2016-2017at Bakrajo Location) was shown in table (1) taken from Bakrajo Agro-
meteorological station.

Tablel. Average air temperature and rainfall during the growing seasons of 2016-2017 at Bakrajo

Location
Months Average Air Temperature (_ C) Rainfall  (mm)
Max. Min.

November 21.3 7.6 44.5

December 111 3.0 158.0
January 11.10 1.46 59.2

February 13.02 0.26 96.5
March 17.73 7.45 111.5
April 23.89 10.97 54.5
May 31.63 13.48 27.7
Total 551.9

Soil Analysis:

Sub samples were taken from the soil of experimental site to analyze some physical and chemical
properties at Natural Resources Department in the College of Agricultural Engineering Sciences / University
of Sulaimani as represented in table (2). Depending on the soil analysis the required fertilizers were applied.
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Table (2) Some physical and chemical properties of soil analysis at experimental site

Soil Properties Bakrajo location

P.S.D Clay

Sand (g Kg?) 41.00

Silt (g Kg™b) 430.50

Clay (g Kg?) 528.50

E.C. (dS mY) 0.61

pH 7.32

O.M (g Kg™h 11.60

Total N (mg Kg?) 1.07
Available Phosphate (mg Kg Soil) 5.95

CaCOs (g Kg?) 107.00

o o~ Calcium ( Ca*?) 0.39
5 Potassium ( K*) 0.12
S (_ED Sodium ( Na*) 0.31
3 s Carbonate ( CO3) 0.00
20 Bicarbonate (HCO3= 3.11
28 Chloride (CI) 0.49
» < Sulphate ( SO4~) 0.77

Cluster Analysis:
The cluster analysis was conducted among genotypes to divide these genotypes to some groups and to

know which genotypes close to the other according to quantitative traits as shown in figure (1).

RESULTS AND DISCUSSION
Effect of genotypes on forage yield characters of grass pea

Data in table (3) and appendix (1) showed that the effect of genotypes on forage yield characters was
significant for all characters with the exception of the character dry forage yield which was found to be not
significant, Marble (Local) genotype gave maximum yield of green forage (14.028) ton.ha, while genotype
IF1953 recorded minimum green forage yield (7.988) ton.ha™. But concerning dry matter percent, maximum
percent was 18.039% produced by genotype IF1346, while genotype IF1332 gave minimum percent of dry
matter which was 14.678%. The differences among grass pea genotypes may be due to their differences in
relative performance of each genotype regarding to the character green forage yield. This result was agreed
with the results of (Larbi et al., 2010). Also Firincioglu et al., (2007) suggested that the lines 311, 463 and 459

of grass pea were promising for herbage production.
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Table (3) Effect of genotypes on forage yield characters of grass pea

Genotypes Green foragelglield (ton.ha Dry({grr]éﬁae_ 1>;ie|d Dry matter %
IF1344 8.080 1.259 14.876
IF1953 7.988 1.365 15.789
IF1346 8.446 1.522 18.039
IF1332 11.247 1.625 14.678
IF1347 10.137 1.525 15.031
Marble (Local) 14.028 2.075 14.775
LSD (p0.05) 3.871144 N.S 2.15727

N.S: Non significant

Effect of genotypes on forage yield components of grass pea

Data represents in table (4) and appendix (2) explains the effect of genotypes on forage yield
components characters which was significantly affected all characters with the exception of the
character leaves/stem ratio was found to be not significant. IF1346 genotype recorded the maximum
values of Plant height and Dry leaf percent were 53.253 cm and13.409% respectively, while minimum
value of plant height (39.497) cm recorded by IF1332 genotype but minimum percent of dry leaf
(9.680%) exhibited by Marble genotype. Regarding the characters No. of branches.plant™?, fresh stem
percent and dry stem percent, Marble genotype gave the highest values with (11.777, 42.497% and
5.087%) respectively, in which the lowest value of the trait No. of branches.plant™ (6.973) recorded by
IF1346 genotype, but minimum values of fresh stem and dry stem percent (29.757% and 3.632%)
exhibited by IF1347 genotype respectively. The differences between genotypes in forage yield
components may be positively and strongly related to the differences in genetic map and these
adaptations to the climate. These results were in agreement with the results reported by (Larbi et al.,
2010) and (Muhammed, 2017).

Table (4) Effect of genotypes on forage yield components of grass pea

Genotypes thiagnhtt BrNaﬁ.cr?Izs. Fresog leaf Fres? stem Dry leaf Dry stem Leaves_/Stem

1 b % % % ratio
(cm) plant

IF1344 42.797 9.520 66.930 33.070 11.205 4.338 2.034
IF1953 50.053 10.553 65.730 34.270 11.069 4.719 1.919
IF1346 53.253 6.973 68.907 31.093 13.409 4.630 2.236
IF1332 39.497 11.000 67.797 32.203 10.613 4.006 2.109
IF1347 44.687 9.330 70.243 29.757 11.514 3.632 2.113
Marble (Local) 49.487 11.777 57.503 42.497 9.680 5.087 1.376
LSD @p=<0.05) 5.938197 | 2.794586 5.088241 5.088241 2.13483 0.61746 N.S

N.S: Non significant

Figure (1) shows cluster analysis results of all grass pea genotypes based on forage yield and
its components. The result showed that there were two major (K=2) groups for studied grass pea
genotypes, the first group consist of two sub groups, the first sub group had three genotypes were
(IF1344, IF1953 and IF1346) and the second sub group had two genotypes (IF1332 and IF1347).
Then the second group was one genotype (Marble). These results indicate the presence of variability
between genotypes used in this study.
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Figure (1) Dendrogram of six grass pea genotypes based on cluster analysis of forage yield and its components

Dendrogram using Average Linkage (Between Groups)

Rescaled Distance Cluster Combine
o = 10 15 20 25
1 [ L

IF1344 1

IF1953 2 J

IF1345 3

IF1332 4

IF1347 S

Marble (Locag

Effect of genotypes on yield traits of grass pea

Results of table (5) and appendix (3) revealed that the effect of genotypes on all yield traits
was significant except the both traits straw yield and harvest index was not significant. The highest
values of these traits (biological yield, pods number.m-2, pod yield, and seed yield) were (1.457
ton.ha-1, 260.533, 0.690 ton.ha-1, and 0.413 ton.ha-1) respectively exhibited by genotype IF1344,
while the lowest values of (biological yield, pod yield, and seed yield) were (0.687, 0.253 and 0.180)
ton.ha-1 respectively which was obtained by genotype 1F1346, but regarding the pods number.m-2,
minimum value was 109.433 recorded by local genotype marble. The superiority of this genotype
IF1344 in biological and seed yield may be due to its adaptation in compare to other genotype which
was well adapted to the Sulaimani region climatic and soil conditions which shown in table(1) and
table (2) . This result agrees with the results of (Talukdar, 2009).

Table 5: Effect of genotypes on yield traits of grass pea

Genotypes B'%I:fl’:jcal Pods nuzmber Pod Yie{d Seeds Yifld Straw Yileld Harvest
(ton.ha?) .m (ton.ha) (ton.ha) (ton.hat) Index
IF1344 1.457 260.533 0.690 0.413 1.044 0.293
IF1953 0.910 207.733 0.493 0.363 0.547 0.457
IF1346 0.687 116.600 0.253 0.180 0.507 0.263
IF1332 1.260 168.877 0.487 0.380 0.880 0.330
IF1347 1.097 146.633 0.357 0.287 0.810 0.260
Marble (Local) 1.100 109.433 0.290 0.200 0.902 0.183

LSD (p<0.05) 0.4509 81.0547 0.1301 0.1234 N.S N.S

N.S: Non significant

Data represented in table (6) and appendix (4) confirmed that the effect of genotypes on all
seed yield components were significant. Maximum values of (plant height, average of pod length and
100 seeds weight) acquired by genotype IF1332 were (57.33 cm, 3.20 cm and 11.35 gm) respectively,
on the other hand genotype IF1953 gave the highest values of (no. of branches.plant-1, pods
weight.plant-1 and seeds number.plant-1) were (10.44, 14.65 gm and 108.67) respectively, but
concerning the both traits (pods number.plant-1 and seeds weight. plant-1), maximum values were

41



Sleman et al. / Tikrit Journal for Agricultural Sciences (2019) 19 (3):35-46

(11.99 and 6.88 gm) exhibited by genotype IF1346 respectively. While minimum values of plant
height and 100 seeds weight were 39.55 cm and 7.52 gm showed by genotype 1F1344 respectively,
while local genotype (marble) awarded the lowest (no. of branches.plant-1, average of pod length and
seeds weight. plant-1) were (6.88, 2.63 cm and 1.85 gm) respectively. But regarding these both traits
(pods number.plant-1 and pods weight.plant-1), the lowest values were (6.42 and 7.72gm) recorded
by genotype IF1332 respectively, and IF1347 genotype gave minimum seeds number/plant which
was 47.11. These differences among genotypes may be due to genetic variance and capability of each
genotype for best production. These results were in agreement with the results of (Arslan, 2017).

Table (6) Effect of genotypes on yield components of grass pea

Average Pods Seeds 100
G P[ant No. of Pods of Po?j weight. Seeds Weight. Seeds
enotypes height Branches. | number. 1 number. 1 )
(cm) plant plant Length plant Plant Plant weight
(cm) (gm) (gm) (gm)
IF1344 39.55 7.20 11.11 3.03 9.33 76.68 6.86 7.52
IF1953 39.83 10.44 11.44 3.03 14.65 108.67 6.02 8.60
IF1346 42.22 7.77 11.99 2.78 12.34 93.33 6.88 7.73
IF1332 57.33 7.37 6.42 3.20 7.72 55.00 5.12 11.35
IF1347 46.22 7.77 8.64 3.00 11.02 47.11 3.74 8.00
Marble (Local) 40.00 6.88 8.33 2.63 11.16 72.68 1.85 7.78
LSD @p<0.05) 7.1677 1.9451 2.289 0.8665 2.4931 14.5619 1.0485 1.9924

N.S: Non significant

Figure (2) shows cluster analysis results of all grass pea genotypes based on seed yield and its
components. As shown in the figure there were two major (K=2) groups for studies grass pea
genotypes. The first group consist of two sub-group, each group consist of two genotypes, which
were (IF1346, 1F1332), (IF1347 and Marble) respectively, The second group had (IF1344) and
(IF1953). The results confirmed that the variability occurred among genotypes used in this study.

Dendrogram using Average Linkage (Between Groups)

Rescaled Distance Cluster Combine

o S 10 15 20 25
1 ] L L 1

IF1345 3

Markle (Local) \
=}

IF1332 4

IF1347 S

IF1344 1

IF1953 2

Figure (2) Dendrogram of six grass pea genotypes based on cluster analysis of seed yield and its

components
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CONCLUSIONS:

From the results of this study, we concluded that all forage yields, forage yield components, seed
yield and its components were significantly affected by genotypes except dry forage yield, leaves
/stem ratio, straw yield and harvest index were not significant.

1. Marble (Local) genotype recorded maximum value for these traits (fresh forage yield, No. of
branches/plant, fresh stem percent and dry stem percent) while IF1346 genotype gave maximum
percent of dry matter, plant height and dry leaf percent.

2. There were two major (K=2) groups for studied grass pea genotypes, the first group consist of two
sub groups, the first sub group had three genotypes were (IF1344, IF1953 and 1F1346) and the
second sub group had two genotypes (IF1332 and IF1347). Then the second group was one
genotype (Marble) that indicates the presence of variability between genotypes used in this study.

3. Concerning seed yield and its components, IF1344 genotype gave the highest biological yield
(ton.hal), pods number.m, pod yield (ton.ha), and seed yield (ton.ha™), but the responsibility
of seed yield component to genotypes were different.

RECOMMENDATION:

From the results of this study we recommend to select Marble (Local) and IF1346 Genotypes
among all genotypes which were used for forage yield and dry matter production. And IF1344 for
seed yield traits, due to their highest adaptation to the region of Sulaimani. It is a part of an attempt
to use both genotypes as a cool season forage crops to provide forage yield during winter and early
spring when alfalfa forage production is low.
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Appendixes:

Appendix (1) Mean Squares of variance for forage yield characters of grass pea

Green Forage Yield Dry Forage Yield
S.0.V d.f (ton.hg'l) y (ton.%a‘l) Dry Matter %
Block 2 11.358352 0.3536827 0.412467
Genotype 5 16.7666495 * 0.2405814 NS 5.002081 *
Error 10 4.52778146 0.1353046 1.406098
Total 17
N.S: Non Significant  *: Significant

Appendix (2) Mean Squares of variance for forage yield components of grass pea

Plant No. of Fresh | Fresh Drv leaf | Dry stem Leaves
S.0vV d.f Height Branches. Leaf Stem %/ yo/ Stem-! Rétio
(cm) Plant? % % 0 0
Block 2 8.392 1.771 10.609 10.609 0.0768 0.046 0.064
Genotype 5 79.862 * 8.510 * 61.566 * 61.565* | 4.582* 0.825 * 0.282 N.S
Error 10 10.654 2.360 7.822 7.822 1.377 0.115 0.114
Total 17
N.S: Non Significant *: Significant
Appendix (3) Mean Squares of variance for seed yield of grass pea
. Biological . .
SNOAYS d.f Nuriggrs m2 F()%dnﬁg;j Yield S(etg?] :;ﬁl)d St(:i\rl]vél_f)ld Harvest Index
' ' (ton.ha?) ' '
Block 2 1897.082 0.2163417 0.052867 0.007372 0.0965750 0.0151722
Genotypes 5 10001.96* 0.078597* 0.21505* 0.028646* 0.134563 NS 0.025209NS
Error 10 1985.014 0.0051183 0.061447 0.0046055 0.0656063 0.0150122
Total 17
N.S: Non Significant *: Significant
Appendix (4) Mean Squares of variance for seed yield components of grass pea
Plant No. of No. of Wsioit/ No. of V\/Seeieit Average of
S.0V d.f Height Branches. Pods g 1 Seeds. g a Pod Length
(cm) Plant? Plant? Plant Plant! Plant (cm)
(gm) (gm)
Block 2 41.9443 5.83994 1.294239 | 3.2075167 605.6883 0.0073167 0.388889
Genotype | 5 143.24* 4.98594* | 14.4128* 17.18118* 1592.19* 11.72238* 0.12756NS
Error 10 15.5228 1.14315 1.584419 1.87797 64.06827 0.33217 0.226889
Total 17
N.S: Non Significant *: Significant
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b Yl Cigyl sl Allisag seddl g Cilal) Jualall (Lathyrus Sativus L. ) olehsgl! 48y cusli Gans awd
Ailadod)
daaa jas )l AN 313 Ulag daal deal) (lida g dana (3 Ll g Claslas 3 gasa A 5
Gl —asledod) daals —dae)y 3l Luxigh osle 2
aliiual)

U aaitiy Aubyal 2017 /2016 (5538l pussall el Aslaod) dasls o)l pslad) LIS 3 Lulis Lja3 )
el araca pladiad 5 38y L Auladud) dahie & eVl Cigyl it ailisSes sl Cilad) Juals olalajgl) calical
O AY) Guadlly (i) puly lae Ciin agia 2aly ladagll (g Cilial 6 alasiad 5.y e SO b Adlsdall ALIS
0.05 xc LSD ixe Gy il alasiuls W3IS0 (e ((IF1347 5 IF1332, 5 IF1346, IF1953, sIF1344 )
Calall Juals Glia g (s5ine OIS Calall Juals il Gawailly Cilial) 58l o) bl cnag) . Glual o A3lall
Cile Jpeana o) el dijle Caiall L Gilad) Cilall Jgenne pn (s5ine (5 ol 5l (S0 adladl sallly (uad) (sl
IF1346 Caiall HiS dad of old cdalal) salall doawalls (lg pnd) Cale Juals J8 Jae IF1953 Civeall Wiy il
Cilal) Juals ili€a cilia ) Al Glial) il glay Lad a8l salall dad J3 IF1332 Givall acl Lo ¢
aad ol IF1346  Caial) o 28l cdagins (S5 ol Gl ) @Y1 A lae Lo cileal) paead (syine Ll (IS 2ala
dial 4l Jil oK1 IF1332 ciiall oIS clall g i)Y aad Jil o gos ¢ A8lall 3)e¥) dawsy clall ¢ sl dieal
¢ (sheadll) doadll sl dasig ¢ [Tball L padll s o) and clecall saalias dijle Ciall (IS Ailad) (3),5Y)
Chia Ay Lgbaad o5 lall. o dl) sae ddeal 4l JB) Lt ¢ Lol aad o) Jae) Jole chiall Blad) Glad] Lo
Gasiall Jalatl) 23l cyjglil L IF1347 Ciin Aandlsy claes A8a) lapadd) i il lasnall 408 31 (K1 ¢ IF1346
g padl (labayell Gl (K = 2) duwd) cilegane S @llia o cailis€ag Calall Jualal olalayell Cilial gesl
colS Al degenally IF1347 5 IF1332 ¢ IF1346 <IF1953 ¢ IF1344Cilial dues (o 06S5 16Y) degandl
(saslsnll dualall) Clicall s3gl ad el (ld clglip€ay il iy 3laty Lash o5+ oyl Citeall (e (35S 5anl5 A ana
Joba Jawsia ¢ il ¢ i) (e daid Sef | IF1344 Canall (e IS (Lol Daaliily ¢ Al Jualad) ¢ 27 40 gl 22c
gl 2xe) ad el IF1953Ciall el (gaf Al o ¢ IF1332kia dauly cai) (5 100 (s ¢ Aayl
(el L sl 0y s bl A aae) o e Ladd STy ! clal) L eadly Tl sae L 0@ (g ¢ el
Aabpal) 03 b Aexiiead) 800 SIS dsms G U 02 i L IF1346 Caiall (o (gl pidll (pe
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