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ABSTRACT

Total 70 different genotypes sourced from local edible pea (Pisum sativum L.) populations were obtained from the Izmir
gene bank and sown in the Eastern Mediterranean Agricultural Research Institute to morphologically characterize the
genotypes. This trial was conducted in 2013. Morphological characterization studies were carried out according to the
identification list published by IPGRI for peas and the UPOV feature document for peas. The characteristics of the pea
plants and their seeds were examined and the differences between these characteristics were determined. It was aimed to
determine the vegetative characteristics of the related pea populations, to assist selections of pre-breeding material and
start breeding studies for cultivar development.

Plant height, first pod height, number of main branches and number of pods per plant of the examined pea populations
were 32-135 cm; 17-85 cm; 1-4; 1-26, respectively. The number of full pods per plant, pod length, number of grains per
plant, grain weight per plant and plot yields values were varied between 1-30; 3-9 ¢cm; 2-118; 1-83 g and 50-434 kg/9 m?,
respectively. It was determined that the number of pods, number of full pods, number of grains, plant straw weight and
plant grain weight were effective on the first main component. Seed color, pod length, seed color, hilum color and plot
yield were found to be effective on the second main component. In the third main component, the effect of plant height
and first pod height characteristics was determined. It was concluded that there are promising genotypes in terms of

breeding, and selection work should be continued in these genotypes.
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Introduction

Pea (Pisum sativum L.) is an important legume
vegetable crop which is an essential component of
human nutrition (Sapre et al., 2022). Due to the
high protein content (23-33%), there is an interest in
growing this crop as a source of protein for humans
and animals (Renata et al., 2021). There has been an
increasing demand for diverse and more functional
plant-based protein ingredients for food uses (Shen
& Li, 2021). Pea proteins are emerging as a popular
alternative to those conventional (deriving from
animal and soy) due to their high protein content with
interesting functionality, sustainability, availability
and affordability (Boukid et al., 2021). Among the
legume family, peanuts and soybeans are considered

as commonly allergenic and regulations in many
countries require special labeling and manufacturing
control measures for foods containing peanuts or
soybeans or ingredients derived from those two
legumes. Peas are also legumes but are not on the
lists of priority allergenic foods, so special labeling
and manufacturing control measures are not needed
for peas or pea-based ingredients. Peas contain
comparatively high levels of protein (Taylor et al.,
2021).

Pea as a cool-season legume crop grown in more
than 85 countries, is the second most important grain
legume and one of the major green vegetables in
the world. While pea was historically studied as the
genetic model leading to the discovery of the laws of
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genetics, pea research has lagged behind that of other
major legumes in the genomics era, due to its large and
complex genome. The evolving climate change and
growing population have posed grand challenges to
the objective of feeding the world, making it essential
to invest research efforts to develop breeding tools to
support fast and continuous development of improved
pea varieties (Pandey et al., 2021).

Climate change shifts abiotic (high temperature
stress, cold stress, frost, wind, drought) and biotic
(pathogens, pests) stress factors, and threats
agricultural productivity around the world (Shahzad
et al., 2015). As biotic stresses, fungal diseases of rust,
powdery mildew, root rots, common root rot, wilt and
ascochyta blight are the widespread and severe for the
pea crop at different growth stages. Among abiotic
stresses, heat, drought and frost are frequent which
reduce quantity and quality of the product. Genetic
improvement for these traits is important and needed.
Conventional and molecular breeding approaches may
accelerate breeding programmes for improvements
(Parihar et al., 2020).

In past, some local and international studies on
local pea gene resources in Tiirkiye, which is very
rich in pea gene resources, have been carried out.
Continuous examination of these sources with new
researches is highly important whose diversity is
increasing every year in terms of agronomic and
quality characteristics, with the target of utilizing
them in breeding programs. There are 34 species of
legumes and 7.443 samples in the Aegean Agricultural
Research Institute National Gene Bank (Tan, 2010).
Conservation and sustainable use of these genetic
resources, to ensure production is necessary to
reduce the effect of climate change. The loss of
these resources will also pose a threat to global food
security in the long term (Ferranti, 2016).

In this study, it was aimed to determine the
morphological characteristics of these pea populations
as pre-breeding materials before starting a breeding
study for cultivar development.

Materials and Methods

Total 70 different genotypes sourced from local
edible pea (Pisum sativum L.) populations were
obtained from the Izmir gene bank (Table 1).

Genotypes were sown in the Eastern
Mediterranean Agricultural Research Institute
(Adana, Tiirkiye), under typical Mediterranean
climatic conditions to morphologically characterize
the genotypes. Sowing date was 8" December of 2012.
Genotypes were randomly distributed in the plots
where plots were including 4 rows each was at Sm
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length with 0,45 m interrow distance. Sowing was
conducted on flat soil (no ridge) and fertilized with
25 kg N ha + 55 kg PO, in pure form which spread
to plots as in DAP (18.46.0) form at pre-sowing stage.
No pesticides were applied for pest and weed control.
Weed control was done once by hand for weed control.
Harvest date was 6™ of July 2013. From each plot of
70 different populations, three plants representing the
populations were selected and their characteristics
were examined. Each parcel was harvested bulk for
yield evaluations.

IBGRI (Anonymous, 1993) and UPOV
(Anonymous, 2003) identification lists were used
for characterization. Morphological characterization
of plants during post-emergence stage was carried out
according to the identification criteria determined
by the International Plant Identification Center
(IBGRI). To provide details on different form groups,
the samples cropped in augmented design and the
observed characters’ data was analyzed by using Major
Component Analysis (MCA), one of a multivariate
analyzes (Tan, 1983), and the differences between
the plant quantitative and qualitative characteristics
were determined.

Results and Discussion

In terms of qualitative characteristics, the
majority of the populations were in white seed color,
round seed shape, yellow grain color and colorless
hilum color class (Table 2).

In the analysis of sown seed characteristics, it
was determined that the pea populations were round
(54%), wrinkled (16%) and cornered (3%) in shape.
It was observed that the harvested grain color was
white (36%), green (24%), brown (23%), black (11%),
yellow (3%) and brown-white (3%).

The grain color of the genotypes after sowing was
determined to be yellow (35%), dark green (19%),
green (17%), light green (7%), brown (2%) and purple
(1%). Differences were detected for the ratios of sown
seed colour and harvested grain colour. Reason of
this change was that the grain color darkening during
storage period. The hilum color of the genotypes was
found to be colorless (74%) and black (26%).

In the study, agronomic characteristics of
genotypes in field conditions were also determined,
where the min, max and average values for each trait
are given in Table 3.

Plant height, first pod height, number of main
branches and number of pods per plant of the examined
pea populations were 32-135 cm; 17-85 cm; 1-4;
1-26, respectively. The number of full pods per plant,
pod length, number of grains per plant, grain weight
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per plant and plot yields values were varied between
1-30; 3-9 cm; 2-118; 1-83 g and 50-434 kg/9 m?,
respectively. It was concluded that there are promising
genotypes in terms of breeding and selection work
should be continued in these genotypes.

Correlation Values Between Characters

The connection between the characteristics
examined in the pea populations was investigated,
and determined correlation values are given in Table 4.

According to the correlation analysis between
the examined traits, the highest correlation (0.8) were
found between plant height and first pod height. It was
determined that there was a positive and significant
relationships between the number of full pods and
the number of empty pods on the number of pods per
plant in order to increase the pea yield.

High level of significant correlations were found
between plant height-first pod height; number of main
branches-number of lateral branches; number of main
branches-number of pods; number of lateral branches-
number of pods; number of pods-number of grains,
and plant seed weight-plot yield (Table 4).

Relationships between characters are important
in revealing the feature emphasized in yield studies
(Bozoglu & Sozen, 2007). The most effective feature
in determining the effects of the characters with each
other is the climatic features (Ulker & Ceyhan, 2008;
Mart, 2022a, 2022b, 2022¢; Mart, 2023a; Mart et al.,
2007a; Tugay Karagiil et al., 2024).

The “Eigen Values of Major Components”,
“Percentage Variances” and “Percentage Cumulative
Variance Values” among the investigated
characteristics of the studied local pea populations
are given in Table 5.

The main component percent variance values of
the major three characteristics (plant height, first pod
height and number of main branches) of the studied
pea populations represent more than 50% of the pea
genotypes. These three features were determined
as important character traits to be considered in the
differentiation of local populations among the features
determined for the main component.

Conclusions

In this study, morphological characterization of
local pea populations grown in Tiirkiye in winter
in Eastern Mediterranean region was carried out.
When the “distribution of pea populations in the
main component”, “weights in the first three main
components” and “additives” were examined, it
was determined that the number of pods, number
of full pods, number of grains, plant straw weight

and plant grain weight were effective on the first

main component. Seed color, pod length, seed color,
hilum color and plot yield were found to be effective
on the second main component. In the third main
component, the effect of plant height and first pod
height characteristics was determined.

It is concluded that there are promising genotypes
in terms of breeding and selection work should be
continued in these genotypes.
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Table 1. Pea Genotypes and Source Locations in Tiirkiye.

Record Location Record Location Record Location Record Location
No Province No Province No Province No Province
TR-33233 Canakkale = TR-40710 Antalya TR-49601 [zmir TR-61284 Tekirdag
TR-33238 Canakkale TR-40715 Antalya TR-53742 Canakkale TR-61290 Tekirdag
TR-33246 Canakkale TR-40682 Mugla TR-53747 Canakkale  TR-61298 Tekirdag
TR-33372 Tekirdag TR-39061 Aydin TR-53749 Tekirdag TR-61301 Giresun
TR-37374 Corum TR-39071 Mugla TR-54386  Aydin TR-61305 Denizli
TR-30686 Antalya TR-43509 Istanbul TR-54953 Tekirdag TR-61307 Tekirdag
TR-30760 Adana TR-43619 Sakarya TR-54954 Tekirdag TR-61309 [zmir
TR-77732 Mugla TR-43647 Sakarya TR-61266 Tekirdag TR-61311 Edirne
TR-77733 Mugla TR-26306 Mugla TR-56016 Giresun TR-32230 Mugla
TR-77735 Denizli TR-42159 Hatay TR-5478 Antalya TR-61246 Kiitahya
TR-77736 Mugla TR-46023 Trabzon TR-57120 Hatay TR-61287 Canakkale
TR-77737 Manisa TR-44916 Adapazari TR-5479 [zmir TR-67094 Tekirdag
TR-80188 Aydin TR-44939 [zmit TR-58078 [zmir TR-61431 Tekirdag
TR-80189 Antalya TR-46469 Gilimiighane TR-71699 [zmir TR-61324 Tekirdag
TR-80192 Burdur TR-49596 Antalya TR-64147 Canakkale = TR-69399 Tekirdag
TR-80193 Burdur TR-49598 Hatay TR-61253 Canakkale  TR-70382 Kirklareli
TR-80199 Mugla TR-49599 [zmir TR-61277 Tekirdag

TR-45933 Artvin TR-49600 [zmir TR-61280 Aydin

Table 2. Characteristics of Qualitative Characters and  Table 3. Simple Statistics of Quantitative Characters.

% Frequency Values.

Characters Score Description Piece Fre(?,l/i;lmes
1 Round 37 54
Seed Shape 2 Cornered 21 3
3 Wrinkly 11 16
1 White 25 36
2 Green 17 24
3 Yellow 2 3
Sown Seed 4 Black 8 11
Colour 5 Brown 16 23
6  Brown-white 2 3
7  Light green 0 0
8  Dark green 0 0
1 Light green 5 7
2 Green 12 17
Harvested 3 Yellow 24 35
Grain Colour 4 Brown 14 2
5  Dark green 13 19
6  Purple 1 |
7  Light Brown 0 0
Hilum 1 Black 18 26
Colour 2 Colorless 51 74

Characters Min. Max. Average Standard
Error

Plant Height (cm) 32 135 80,9 24,6

First Pod Height (cm) 17 85 46,7 16,6

Nl.lmber of Branches 1 4 1.7 0.83

(piece)

Number of Lateral 0 6 0.6 0.98

Branches (piece)

Pod Number (piece) 1 26 10,0 5,49

Flued Pod Number 1 30 9.7 5.61

(piece)

Erppty Pod Number 0 3 0.5 0.76

(piece)

Pod Length (cm) 3 9 5,6 1,11

Seed Number (piece) 2 118 41,4 23,8

Straw Yield of Plant 3 2% 9.1 497

(2

Grain Yield of Plant 1 23 8.0 10,05

(2

Parcel Yield (kg/9 m*) 50 434 2158 84,6

whisa
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Table 5. Eigen Values, Variances (%) and Cumulative Variances (%) of Main Components.

Cumulative Variance

No Examined Features Eigen Value Variance (%) (%)
1 Plant height 4,35 27,21 27,21
2 First pod height 2,76 17,27 44,48
3 Number of branches 2,24 13,99 58,46
4 Number of lateral branches 1,47 9,17 67,63
5 Pod number 1,10 6,85 74,48
6 Filled pod number 0,95 5,93 80,41
7 Empty pod number 0,78 4,88 85,28
8 Pod length 0,60 3,77 89,05
9 Seed number 0,42 2,60 91,65
10 Seed shape 0,41 2,54 94,19
11 Seed colour 0,33 2,09 96,28

12 Grain colour 0,30 1,87 98,15

13 Hilum colour 0,14 0,87 99,02

14 Straw yield of plant 0,09 0,54 99,56

15 Grain yield of plant 0,05 0,33 99,89

16  Parcel yield 0,02 0,11 100,00
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