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Abstract: In this study, a total of 12 vegetable pea genotypes of different 
growing seasons were subjected to phenotypic characterization. The vegetable pea 
genotypes are a part of the collection maintained at the Institute of Field and 
Vegetable Crops Novi Sad. The plant material included 10 promising lines and two 
released cultivars, Tamiš and Dunav. The trial was carried out in 2022. It was set 
up at the Rimski Šančevi site, as a randomized block design in five replications. A 
total of 14 agronomic traits were analyzed. The obtained research results revealed 
divergence in the investigated plant material. The statistical significance of all 
sources of variation was determined by the LSD test. The height of the first fertile 
node was found to be the most variable feature, with a coefficient of variation of 
40.54%. The tested genotypes were clustered into two groups and two subgroups 
within the second group. The correlation analysis of the examined quantitative 
traits revealed the presence of several statistically significant positive and negative 
correlations. Some of the most significant positive correlations were established 
between the grain weight per plant and the number of grains per plant and the yield 
of technologically mature grain, while the pod width and the number of fertile 
nodes per plant had the most negative correlations with the other tested traits. 

Key words: vegetable pea, phenotypic characterization, genotype, 
correlations, divergence. 

 
Introduction 

 
Vegetable pea (Pisum sativum L.) is an annual plant from the legume family 

(Dozet et al., 2018). Peas used in human nutrition are mainly grown for their grain, 
less often for their pods. In addition to the seasonal use of fresh grains, large 
quantities of grain are preserved by sterilization and freezing. The importance and 
the quantity of the processed pea products placed peas among the major vegetable 
crops in the food canning industry (Đorđević et al., 2021). Peas have long been 
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consumed because of their nutritional value, namely their high content of protein, 
starch, fibre, minerals and vitamins (Castaldo et al., 2021). As a rich and affordable 
source of protein for human and livestock nutrition, peas are a strategically 
important commodity for global food security. In addition, when included in crop 
rotation, peas enable the fixation of atmospheric nitrogen and have a beneficial 
effect on soil physical properties (Pavan et al., 2022). One of the most important 
tasks in pea breeding is the development of high-yielding and stable pea varieties 
(Kumar et al., 2022). Different plant traits affect pea yield, which depends on both 
the specific genotype and environmental conditions (Đinović, 1986). When a new 
cultivar is developed, knowledge of effective yield traits saves time and labor, and 
improves the chances of success (Ceyhan and Avci, 2015). To this end, researchers 
have already studied various traits that affect the yield of a pea. Đinović (1986) 
lists the following as the most important traits that affect the yield of pea grains: 
number of pods per plant, number of grains per plant, number of grains per pod, 
absolute weight and grain yield. Timmerman-Vaughan et al. (2005) describe pea 
grain yield as the result of four components: number of plants per unit area, 
number of pods per plant, number of grains per pod and grain weight. Greveniotis 
et al. (2021) measure the following traits in their studies: grain yield (kg/ha), 1000-
grain weight (g), number of pods per plant, number of grains per pod, pod length 
(cm), pod width (mm), number of branches per plant, and plant height (cm). These 
traits vary depending on the genotype and the agroecological conditions. 

During the breeding process, breeders use diverse material (wild relatives, 
populations, lines and cultivars) that are expected to contain variability in different 
traits. However, for some of these genotypes to be used, they should be well 
described to give the researcher an insight into their breeding value. The 
description and knowledge of the genotypes is a prerequisite for their use (Kumar 
et al., 2018). According to Ton et al. (2022), the description of some traits of local 
genotypes is very important for pea breeding. The first step in the description and 
classification of the germplasm is morphological characterization (Smith and 
Smith, 1989). The aim of the research was to determine the correlation between the 
tested traits, to assess the relative contribution of the variability of the tested traits 
to the total variability of the studied pea genotypes, and ultimately to group the 
divergent genotypes and thereby facilitate breeding work. 

 
Material and Methods 

 
Field trial and plant material 
 
The field trial was set up at the Rimski Šančevi site in 2022, on a chernozem-

type soil in an irrigation system at the Department of Vegetable and Alternative 
Crops of the Institute of Field and Vegetable Crops Novi Sad (45°19'55.7"N 
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19°50'14.9" E and 86 m above sea level). The experiment was set up as a 
randomized block design with five replications. The main plot consisted of two 
rows of plants with a distance of 20 cm between the rows, 5 cm in a row and a 
length of 3 m. The distance between the two plots was 80 cm for easier 
manipulation and tillage between the rows during the growing season. 

The sample for the analysis consisted of 10 plants per replication, i.e., a total 
of 50 plants per one genotype. The examined material is part of the collection of 
the species Pisum sativum L. of the Institute of Field and Vegetable Crops Novi 
Sad. The research included 12 genotypes consisting of 10 prospective lines and 2 
domestic varieties (Tamiš and Dunav) of vegetable peas. The lines were named S-1 
to S-10, and the Tamiš and Dunav lines were designated S-T and S-D. Spring 
vegetable pea lines, which differ significantly in terms of several morphological 
and quantitative characteristics, were selected based on earlier observation and the 
determination of certain parameters important in pea breeding. 

The vegetation period length of the studied vegetable pea genotypes was: S1 – 
65 days, S2 – 61 days, S3 – 60 days, S4 – 66 days, S5 – 65 days, S6 and S7 – 70 
days, S8 – 72 days, S9 and S10 – 76 days, ST – 63 days and SD – 64 days. 

The tested genotypes were harvested manually at the time of technological 
maturity. The degree of maturity was determined with a tenderometer, where the 
degree of grain hardness is expressed in tenderometric values (TV) (Jovićević et 
al., 2009; Červenski et al., 2021). According to the tests, a grain hardness of 100 to 
180 TV was deemed acceptable (Đinović et al., 1984). The tenderometric values at 
harvest in the tested genotypes ranged from 100 to 135. 

The traits were examined based on morphological descriptors for peas in the 
protocol for distinctness, uniformity and stability tests UPOV. Quantitative traits 
were not assessed according to the UPOV protocol, but were measured and 
expressed according to the International System of Units (SI). The studied 
agronomic traits included: stem length (cm) and height of the first fertile node (cm) 
– measured using a meter; number of nodes per plant, number of fertile nodes per 
plant, number of pods per plant, number of pods per stem; pod length (mm) and 
pod width (mm) – measured with a ruler; number of grains per pod, number of 
grains per plant; grain weight per pod (g) and grain weight per plant (g) – measured 
using a precise analytical scale; yield of technologically mature grain (kg/ha) – 
determined based on the total grain weight obtained from each plot for each 
genotype; vegetation period from sprouting to technologically mature grain 
(expressed as number of days). 

During the trial, cultivation practices were carried out to control weeds, 
diseases and harmful insects. Sprinkler irrigation (a system of sprinklers) was used 
three times during the growing season with a watering rate of 35 mm. Watering 
peas is necessary at localities with poor distribution of precipitation, as well as in 
extremely dry years. The time and rate of watering are determined as needed. At 
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low soil moisture, crops are irrigated at germination and during the initial stages of 
plant development with a smaller amount of water. The irrigation norm of 10 mm 
is sufficient for wetting the top soil layer, connecting with winter moisture reserves 
and preventing the formation of soil crust. On average, 1–2 irrigations during 
flowering, fertilization and pod formation, with a watering rate of 30–40 mm can 
significantly increase the yield (the number of pods and grains), as well as improve 
the quality of pea seeds (Červenski et al., 2021). 

 
Agrometeorological conditions 
 
The meteorological conditions at the trial locality and during the trial period 

were represented by the following meteorological parameters: minimum and 
maximum monthly air temperature (°C), average monthly air temperature (°C) and 
ten-year average precipitation sum (mm). The values of the analyzed parameters 
were compared with the corresponding values of the multi-year average for the 
reference period from 1964 to 2014. The number of days during the growing 
season with maximum temperatures over 25°C stands out as an important 
parameter in vegetable pea production. The meteorological parameters for the 
examined locality were provided by the Republic Hydrometeorological Service of 
Serbia. 

Tables 1, 2 and 3 show the precipitation deficit compared to the multi-year 
average during the entire vegetation period. Average temperatures during March 
were lower compared to the multi-year average, but slightly higher in mid-May and 
June with maximum temperatures above 25°C, which can have a negative effect on 
plant development during and shortly after flowering. 
 
Table 1. Mean values of maximum, minimum and average air temperatures (°C) 
per 10-day periods at the investigated location during the growing season. 
 

Maximum 
(°C) 

Minimum 
(°C) 

Mean 
(°C) 

Multiannual average 
(°C) 

Month 
Period 

I II III I II III I II III I II III 
February 18.0 18.4 18.1 -3.3 -3.8 -1.7 5.8 7.7 6.2 1.3 1.6 2.6 
March 9.2 16.6 23.3 -4.5 -9.4 -6.3 2.5 4.3 10.3 4.3 6.2 8.8 
April 22.3 24.8 23.2 -2.5 -1.4 1.6 10.4 9.3 13.1 10.8 10.8 13.5 
May 26.0 31.4 32.3 8.5 6.0 11.7 17.2 19.6 19.7 15.8 17.2 17.9 
June 33.0 33.7 36.2 12.8 12.4 15.3 23.2 22.0 24.9 19.2 20.0 20.9 
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Table 2. Precipitation sum (mm) per 10-day period at the investigated location 
during the growing season. 
 
Month 

Period 
Sum Multiannual sum I II III 

February 8 5 16 29 34.2 
March 1 0 0 1 38.8 
April 18 2 17 37 47.5 
May 0 3 17 20 64.6 
June 8 23 12 43 87.7 

 
Table 3. Number of days with maximum temperatures above 25 °C. 
 

Period 
Month I II III 
February 0 0 0 
March 0 0 0 
April 0 0 0 
May 1 9 6 
June 10 10 8 

 
Statistical data analysis 
 
In view of the main statistical indicators for the analyzed traits, the following 

values were calculated: minimum and maximum values, mean value, standard error 
of the arithmetic mean, and coefficient of variation (%). 

The least significant difference test (LSD) was conducted for all traits, at the 
significance threshold of 0.05 and 0.01.  

The Pearson’s correlation coefficient was calculated to determine the mutual 
dependence of the examined quantitative traits. The correlations between traits 
based on the intensity of the Pearson’s coefficient values were divided according to 
Evans (1996): 

r = 0.00–0.19 (very low); 
r = 0.20–0.39 (low); 
r = 0.40–0.59 (medium); 
r = 0.60–0.79 (high); 
r = 0.80–1.00 (very high). 

Cluster analysis was conducted to group the genotypes based on similarities 
and differences in the tested traits. Cluster analysis is a multivariate method that 
allows the determination of clustering in a data set. 

The obtained research results were statistically processed using the Statistica 
program version 14.0.1.25. 
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Results and Discussion 
 

The basic statistical indicators and mean values of the examined traits are 
shown in Tables 4 and 5. The statistical significance of all sources of variation at 
both levels of significance (0.05 and 0.01) was determined by the LSD test for the 
examined agronomic traits of the studied genotypes.  
 
Table 4. Main statistical indicators of the examined agronomic traits of the studied 
vegetable pea genotypes. 
 
Trait Minimum Maximum Mean ± Se CV (%) 
SL 51.42 84.42 60.4±2.92 16.76 
HFFN 19.24 65.24 33.38±3.91 40.54 
NNPP 9.66 17.1 13.09±0.67 17.79 
NFNPP 4.94 6.7 5.81±0.17 10.4 
NPPP 5.94 10.66 8.84±0.4 15.65 
NPPS 1.19 1.89 1.54±0.07 14.89 
PL 58.23 82.46 67.48±2.13 10.95 
PW 11.7 14.13 12.7±0.18 4.87 
NGPPo 5.82 8.3 7.05±0.19 9.34 
GWPPo 1.6 3.34 2.55±0.15 20.62 
NGPP 36.04 63.22 51.75±2.51 16.79 
GWPP 9.3 21.8 17.63±1.28 25.09 
YTM 3627.78 8502.78 6848.4±501.8 25.38 
LVP 60 76 67.33±1.56 8.04 

SL – stem length (cm); HFFN – height of the first fertile node (cm); NNPP – number of nodes per plant; NFNPP – 
number of fertile nodes per plant; NPPP – number of pods per plant; NPPS – number of pods per stem; PL – pod 
length (mm); PW – pod width (mm); NGPPo – number of grains per pod; GWPPo – grain weight per pod (g); 
NGPP – number of grains per plant; GWPP – grain weight per plant (g); YTM – yield of technologically mature 
grain (kg/ha); LVP – vegetation period from sprouting to technologically mature grain. 

 
The height of the first fertile node (HFFN) was found to be the most variable 

trait with a coefficient of variation of 40.54%, ranging from 19.24 cm in genotype 
S-T to 65.24 cm in genotype S-7. According to the LSD test, no mutually 
significant difference was found between genotype S-T and genotypes S-1 and S-2, 
while being significantly different compared to the other examined genotypes. 
Significant variability for this trait was also noted by Ton et al. (2022). Literature 
sources state that the average values in vegetable peas for the HFFN range from 
9.22 to 74.5 cm (Singh and Dhall, 2018; Kalapchieva and Yankova, 2019; Ton et 
al., 2022). The yield of technologically mature grain (YTM) varied significantly, 
with a coefficient of variation of 25.38% and an interval of variation from 3627.78 
kg/ha (S-T) to 8502.78 kg/ha (S-9). Compared to the other tested genotypes, a 
significantly higher YTM was found in genotypes S-1, S-5, S-6, S-7, S-8, S-9 and 
S-10, while a significantly lower yield was achieved by genotypes S-3 and S-T. On 
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average, the YTM was 6848.4 kg/ha. In the studies of other authors, the reported 
average values of technologically mature vegetable pea grain yield ranged from 
1100 to 17900 kg/ha (Đorđević et al., 2001; Uher et al., 2009; Stanimirović et al., 
2011; Červenski et al., 2016; Kanižai Šarić et al., 2016; Kumar et al., 2017; Dozet 
et al., 2018; Arunadevi et al., 2022). Plant productivity is determined by multiple 
factors that directly affect each other, so yield variability can be high and difficult 
to predict (Woźniak, 2013). A high coefficient of variation (25.09%) was 
determined for grain weight per plant (GWPP), with a variation interval of 9.3 g 
(S-T) to 21.8 g (S-9).  
 
Table 5. Mean and LSD values of the examined agronomic traits of the studied pea 
genotypes. 
 
Genotype SL HFFN NNPP NFNPP NPPP NPPS PL PW NGPPo GWPPo NGPP GWPP YTM 
S-1 54.12 21.26 10.6 5.94 7.9 1.31 71.56 13.32 6.88 3.34 43.6 20.50 7850.7 
S-2 51.42 20.26 11.72 6.7 8.06 1.20 58.23 11.70 5.82 1.60 46.24 12.53 4814.94 
S-3 54.98 26.98 9.66 5.02 5.94 1.19 64.03 14.13 6.07 1.79 36.04 10.40 3978.78 
S-4 63.98 31.08 13.6 6.2 10.66 1.75 59.4 12.26 6.74 2.46 59.04 18.18 7024.68 
S-5 61.16 26.02 11.94 5.78 9.74 1.7 67.94 13.14 7.04 2.72 54.42 19.59 7582.38 
S-6 73.34 51 14.66 5.4 9.08 1.79 66.48 12.42 7.4 2.88 55.42 20.07 7947.42 
S-7 84.42 65.24 17.1 4.94 9.2 1.89 62.88 12.6 7.2 2.83 54.64 21.23 8257.86 
S-8 56.82 33.3 15.26 6.46 10.58 1.65 63.1 12.68 7.26 2.56 63.22 21.55 8402.94 
S-9 66.06 40.24 16.06 6.7 10.16 1.53 79.8 12.94 7.58 2.86 60.58 21.80 8502.78 
S-10 55.02 36.26 13.7 5.4 9.02 1.66 82.46 12.36 8.3 2.87 59.86 19.41 7568.34 
S-T 51.44 19.24 11.42 5.7 7.54 1.33 65.72 12.46 7.42 1.89 41.9 9.30 3627.78 
S-D 52.22 29.64 11.36 5.48 8.24 1.51 68.18 12.42 6.94 2.82 46.08 16.98 6622.2 
Mean 60.42 33.38 13.09 5.81 8.84 1.54 67.48 12.70 7.05 2.55 51.75 17.63 6848.4 
LSD0,01 3.295 3.175 0.782 0.754 1.301 0.130 3.177 0.520 0.551 0.375 8.248 2.720 1061.06 
LSD0,05 2.504 2.413 0.594 0.573 0.989 0.099 2.415 0.395 0.419 0.285 6.268 2.067 806.40 

SL – stem length (cm); HFFN – height of the first fertile node (cm); NNPP – number of nodes per plant; NFNPP – 
number of fertile nodes per plant; NPPP – number of pods per plant; NPPS – number of pods per stem; PL – pod 
length (mm); PW – pod width (mm); NGPPo – number of grains per pod; GWPPo – grain weight per pod (g); 
NGPP – number of grains per plant; GWPP – grain weight per plant (g); YTM – yield of technologically mature 
grain (kg/ha). 

 
On the other hand, S-1, S-6, S-7, S-8 and S-9 had significantly higher GWPP 

compared to the other genotypes, but not compared to each other, while S-T and S-
3 had significantly lower GWPP. The average GWPP was 17.63 g. According to 
the sources, the average grain weight per plant ranges from 1.52 to 118.4 grams 
(Ghafoor et al., 2005; Ceyhan et al., 2008; Siddika et al., 2013; Kumari et al., 2015; 
Barcchiya et al., 2018; Singh and Dhall, 2018; Kalapchieva and Yankova, 2019; 
Kumar et al., 2022; Singh and Prakash, 2022; Ton et al., 2022). The lowest grain 
weight per pod (GWPPo) of 1.6 g was measured in genotype S-2, while the highest 
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GWPPo of 3.34 g was found in genotype S-1. According to the LSD test, S-2, S-3 
and S-T had significantly lower GWPPo compared to the other genotypes, while 
the S-1 genotype showed significantly higher GWPPo compared to the other 
genotypes. The mean value for this trait was 2.55 g, with a coefficient of variation 
of 20.62%. According to the literature, the average value of GWPPo ranged from 
1.52 to 48.22 grams (Ghafoor et al., 2005; Ceyhan et al., 2008; Siddika et al., 2013; 
Kumari et al., 2015; Kalapchieva and Yankova, 2019; Kumar et al., 2022; Ton et 
al., 2022; Singh and Prakash, 2022). 

The trait with the lowest value of the coefficient of variation (4.87%) was the 
pod width (PW), considering the narrow range from 11.7 mm in genotype S-2 to 
14.13 mm in genotype S-3. A similar coefficient of variation for PW was also 
obtained by Singh and Dhall (2018). The PW in different studies ranged from 9.3 
to 23.7 mm (El-Hak et al., 2012; Siddika et al., 2013; Afreen et al., 2017; Singh et 
al., 2017; Kumar et al., 2017; Singh and Dhall, 2018; Bardisi and Zyada, 2021). 

The variability of different agronomic traits in plant material is an important 
source and factor in breeding work. 

From the aspect of the indirect selection of traits correlated with the main 
breeding objectives and for a simultaneous selection of multiple traits, the assessment 
of correlation coefficients is important for plant breeders (Radinović et al., 2022). 
Correlation coefficients shown in Table 6 make it possible to identify direct 
connections between the examined agronomic traits of vegetable pea genotypes. 

 
Table 6. The Pearson’s correlation coefficients of the examined agronomic traits of 
the studied vegetable pea genotypes. 
 
 NFFN NNPP NFNPP NPPP NPPS PL PW NGPP GWPP NGPP GWPP YTM 
SL 0.79** 0.68** 0.07 0.35** 0.46** 0.02 0.03 0.15** 0.21** 0.37** 0.47** 0.47** 
HFFN  0.66** -0.26** 0.07** 0.46** 0.07 -0.08 0.20** 0.24** 0.15** 0.30** 0.30** 
NNPP   0.27** 0.46** 0.40** 0.10* -0.13** 0.28** 0.16** 0.50** 0.50** 0.50** 
NFNPP    0.73** -0.12** -0.01 -0.04 -0.01 -0.06 0.63** 0.46** 0.46** 
NPPP     0.56** 0.02 -0.08* 0.12** 0.07 0.85** 0.71** 0.71** 
NPPS      0.02 -0.11** 0.20** 0.17** 0.48** 0.49** 0.49** 
PL       0.30** 0.52** 0.41** 0.15** 0.26** 0.26** 
PW        0.03 0.09* -0.05 0.03 0.03 
NGPP         0.41** 0.32** 0.32** 0.32** 
GWPP          0.16** 0.44** 0.44** 
NGPP           0.83** 0.83** 
GWPP            1.00** 
SL – stem length (cm); HFFN – height of the first fertile node (cm); NNPP – number of nodes per plant; NFNPP – 
number of fertile nodes per plant; NPPP – number of pods per plant; NPPS – number of pods per stem; PL – pod 
length (mm); PW – pod width (mm); NGPPo – number of grains per pod; GWPPo – grain weight per pod (g); 
NGPP – number of grains per plant; GWPP – grain weight per plant (g); YTM – yield of technologically mature 
grain (kg/ha). 
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Based on the intensity of the obtained Pearson’s coefficient values, at both 
levels of significance (0.05 and 0.01), a very strong positive correlation was 
established between the following traits: GWPP and YTM (1.00), number of pods 
per plant (NPPP) and the number of grains per plant (NGPP) (0.85), the NGPP and 
the GWPP (0.83), the NGPP and the YTM (0.83). Khan et al. (2017) also noted a 
high positive correlation between the NGPP and the GWPP. Contrary to our 
results, Khan et al. (2017) found that the stem length (SL) had a highly significant 
negative correlation with pod length (PL) and a negative correlation with the 
NGPPo. This research suggests that grain yield could be improved through the 
selection of genotypes with high GWPP and high NGPP. 

A strong positive correlation was established between: SL and the HFFN 
(0.79), the number of fertile nodes per plant (NFNPP) and the NPPP (0.73), the 
NPPP and the GWPP (0.71), the NPPP and the YTM (0.71), the SL and the 
number of nodes per plant (NNPP) (0.68), the HFFN and the NNPP (0.66), the 
NFNPP and the NGPP (0.63). Similar to the results of our research, Dozet et al. 
(2011) found that the SL had a highly significant positive correlation with the 
HFFN. In the research conducted by Arunadevi et al. (2022), the NPPP showed a 
highly significant positive correlation with the YTM, which is in agreement with 
the results of this research. However, Arunadevi et al. (2022) also reported a highly 
significant positive correlation between the NPPP and the number of grains per pod 
(NGPPo), and a significant positive correlation between the NPPP and the PL, 
which is not in accordance with our results. 

Panwar et al. (2018) stated that the NPPP had a negative correlation with the 
NGPPo. The most significant negative correlations in our research (with the 
height of the reciprocal ratio >-0.3) at both levels of significance (0.05 and 0.01) 
were found between the following traits: the HFFN and the NFNPP (-0.26), the 
NNPP and the PW (-0.13), the NFNPP and the number of pods per stem (NPPS) 
(-0.12), the NPPS and the PW (-0.11). The negative correlation between the 
NPPP and the PW (-0.08) was only significant at the 0.05% significance level. 
Both PW and the NFNPP exhibited the most negative correlations with the tested 
vegetable pea traits. 

The distribution of genotypes by clusters and the mean values of the 
investigated agronomic traits for each cluster are presented in Graph 1. Using the 
complete linkage method, the vegetable pea genotypes were clustered into two 
groups and two subgroups, while the similarity between genotypes was determined 
based on Euclidean distances. 

The first group (I), which consisted of genotypes S-2, S-3 and S-T, was 
characterized by the smallest NGPPo with 6.44 grains, the smallest GWPPo with 
1.76 g, the smallest NGPP which was 41.39 on average, the smallest GWPP with 
10.74 g, and the lowest YTM, which was 4140.5 kg/ha in group I. This group was 
also characterized by the lowest average SL of 52.61 cm, HFFN of 22.16 cm, 
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NNPP of 10.93 nodes, NPPS of 1.24 pods, and PL of 62.66 mm. All three 
genotypes in group I were characterized by the shortest vegetation period (LVP) 
compared to the other examined genotypes, with an average vegetation period of 
63.33 days. 
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Graph 1. Dendrogram of the tested vegetable pea genotypes for the 
testedagronomic traits. 

 
In the second group (II), two genotypes were distinguished (S-6 and S-7), 

which separately formed subgroup IIa. What distinguishes these two genotypes 
from the others at first glance is precisely their “main” characteristic of the SL, 
which averaged 78.88 cm in this subgroup. The genotypes of this subgroup were 
characterized by the highest values for the HFFN, which was 58.12 cm, the NNPP 
with 15.88 nodes, the NPPS of 1.8 pods, the NGPPo with 7.3 grains, the GWPPo 
of 2.86 g, and the GWPP which was 20.65 g. 

Subgroup IIb was characterized by the highest NFNPP with 5.99 fertile nodes, 
the highest NPPP with 9.47 pods, the greatest PL of 70.35 mm, and the highest 
NGPP with 55.26 grains. Although the average YTM in subgroup IIb was lower 
compared to subgroup IIa, genotypes S-8 and S-9 from subgroup IIb achieved the 
highest average YTM in the trial with 8402.94 kg/ha and 8502.78 kg/ha, 
respectively. 
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Grouping peas using multivariate techniques can provide breeders with 
considerable advantages, as many researchers have applied these techniques to 
group vegetable pea genotypes based on different traits (Singh et al., 2017; Hanci, 
2019; Mohamed et al., 2019). Clustering genotypes into the groups based on 
similarities and differences between the examined traits will help breeders to select 
parental pairs for future crosses to breed for different traits. 

 
Conclusion 

 
The obtained research results indicate the presence of divergence with a 

medium level of phenotypic variability in the investigated plant material. The 
statistical significance of all sources of variation was determined by the LSD test 
for the examined agronomic traits. The Pearson’s correlation matrix indicates that 
traits such as the grain weight per plant and the number of grains per plant can be 
used as selection criteria for the development of new high-yielding pea varieties. 
On the other hand, pod width and the sum of fertile nodes per plant had the most 
negative correlations with the tested pea traits, which directly indicates of the 
possibility to obtain weaker or lower values in the selection based on these traits. 
The examined genotypes were clustered into two groups based on similarities and 
differences between the examined traits, with the second group divided into two 
subgroups. The formation of homogeneous groups based on a combination of the 
examined agronomic traits will help breeders to select parental pairs for future 
crosses to breed for different traits. 
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R e z i m e 
 

U toku ovog istraživanja izvršena je fenotipska karakterizacija 12 genotipova 
povrtarskog graška, različite dužine vegetacije, koji pripadaju kolekciji Instituta za 
ratarstvo i povrtarstvo u Novom Sadu. Biljni materijal obuhvatao je 10 
perspektivnih selekcionih linija i dve priznate sorte tamiš i dunav. Ogled je izveden 
tokom 2022. godine, postavljen je po slučajnom blok sistemu, u pet ponavljanja na 
lokalitetu Rimski Šančevi. Analizirano je 14 agronomskih osobina. Dobijeni 
rezultati istraživanja ukazuju na postojanje divergentnosti u ispitivanom biljnom 
materijalu. Analizom varijanse ispitivanih agronomskih osobina utvrđena je 
statistička značajnost svih izvora varijacije. Kao najvarijabilnija osobina istakla se 
visina prvog rodnog nodusa sa koeficijentom varijacije od 40,54%. Ispitivani 
genotipovi su primenom klaster analize grupisani u dve grupe sa dve podgrupe u 
okviru druge grupe. Korelacionom analizom ispitivanih kvantitativnih svojstava 
utvrđeno je postojanje nekoliko statistički značajnih pozitivnih i negativnih 
međuzavisnosti. Neke od najznačajnijih pozitivnih korelacija utvrđene su između 
osobina: masa zrna po biljci i prinos tehnološki zrelog zrna, kao i broja zrna po 
biljci i prinosa tehnološki zrelog zrna, dok svojstva širina mahune i suma rodnih 
nodusa po biljci imaju najviše negativnih korelacija sa ostalim ispitivanim 
osobinama. 

Ključne reči: povrtarski grašak, fenotipizacija, genotip, korelacije, 
divergentnost. 
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