Scientific Papers. Series A. Agronomy, Vol. LXVI, No. 2, 2023
ISSN 2285-5785; ISSN CD-ROM 2285-5793; ISSN Online 2285-5807; ISSN-L 2285-5785

RESULTS REGARDING VARIABILITY OF PRODUCTION AND SOME
ELEMENTS OF PRODUCTIVITY TO FOUR PEA (Pisum sativum)
GENOTYPES AT DIFFERENT SOWING TIMES

Elena BONCIU', Elena ROSCULETE!, Gabriela PAUNESCU?,
Citilin Aurelian ROSCULETE!, Rodica SOARE!

"University of Craiova, Faculty of Agronomy, 19 Libertatii Street, Craiova, Romania
2University of Craiova, SCDA Caracal, 106 Vasile Alecsandri Street, Caracal, Romania

Corresponding author email: rosculeta2000@yahoo.com

Abstract

The present paper presents the results obtained within a multifactorial experience at the Research and Development
Station of the University of Craiova, SCDA Caracal, in the period 2021-2022. The biological material was represented
by four pea varieties (Omega, Tiara, Favorit and Trinity), each of them being sown in two different seasons. The
variability of production, plant height and some elements of productivity were monitored, such as: number of plants/m’,
number of pods/plant, length of pods, number of grains in pod and weight of 1000 grains. The results obtained showed
a high variability, both in terms of production and productivity elements. Thus, the highest average production value
was recorded by the Omega variety (4500 kg/ha) and the lowest one, Trinity (3635 kg/ha). The mass of 1000 grains had
average values between 190.8 g (Omega) and 135.9 g (Tiara). Also, the ratio between plant weight and grains weight
recorded average values from 1.74 (Tiara) and 1.59 (Favorit). These results confirm the very good suitability of the
researched pea varieties for cultivation in the environmental and soil conditions of the South-West area of Oltenia.
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INTRODUCTION crisis which has put a lot of pressure on
agriculture in a number of ways (Short et al.,
Food security is approached as a  2020).
multidimensional concept that takes into The pea (Pisum sativum) is one of the most
account both the need to ensure a sufficient  important legumes and is cultivated for its
agricultural supply, as well as ensuring the  grains, which can be used for human
economic access of the population to food, the consumption or animal feed, having an
stability of the supply and the way of using exceptional food and fodder value. It is highly
food at the individual level (Amundson et al., appreciated for the high protein content in the
2015; Bonciu, 2019). green beans, but also carbohydrates, mineral
The responsibility for the availability of food salts and vitamins (Jain et al., 2014; Santos et
falls mainly to agriculture, which must ensurea  al., 2019). The large amount of protein
sufficient food supply to satisfy the food and substances is remarkable, much higher (25%)
nutritional needs of the population, and access compared to wheat (12.9%), as well as their
to food is a problem that depends on the special quality, given by the weight of essential
general situation of the economy, which amino acids: lysine, tryptophan, methionine
ensures, through the level of the population's and cysteine. The protein content is determined
income, the purchasing power of food. on the one hand by hereditary factors and on
A systemic understanding of how agriculture, = the other hand by culture conditions
the economy and environmental health are (Shanthakumar et al., 2022).
interconnected is essential for identifying best Regarding the forage quality of peas, the
practices available (Ahmad et al., 2019; Cotuna  optimization of fodder rations with peas is
et al., 2022a, 2022b, 2022c). This is all the = more than timely, especially since, against the
more necessary after some periods with serious  background of the prohibition of the use of
consequences in the economy, like pandemic antibiotics as growth promoters, the need has
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arisen to find fodder solutions for good health
and good growth performance in animals,
doubled by health protection of the consumer
of animal products (Cola and Cola, 2021). In
this respect, for each drug there is a waiting
period for human protection. The waiting
period is the time required for the antibiotic
residue to reach concentrations below the
tolerance levels (Cola and Cola, 2022).
Maximum residue limits in European Union
legislation guarantee consumer protection
(Cola and Cola, 2019).

From the botanical point of view, pea is an
annual herbaceous legume from the Fabaceae
family, cultivated for its edible seeds and pods.
The root system is strong and penetrates into
the soil up to 40-60 cm deep, but, if the soil
allows, it can penetrate up to one meter. The
stem is hollow inside and slightly branched.
The leaves are pinnately compound, alternately
arranged, consisting of 2-3 pairs of leaflets, the
last leaflet being transformed into a prison.
Flowering takes place 30-50 days after sowing,
and on a plant, flowering lasts 10-25 days. The
fruit is a pod, straight or arched with a length
between 3 and 12 cm. Pea seeds are yellow or
green in the dry state.

The flowers, white or slightly purple-reddish,
are arranged in the underside of the leaves, one
for the early varieties and 2-5 for the late ones.
The corolla has a butterfly shape. The stamens -
the male reproductive organs - in peas are 9 in
number through their filaments and the 10th
free. In the middle of the flower is the
gynoecium which is monocarpic - the carpels
are modified leaves and adapted to the function
of multiplication.

Pea plants are naturally self-pollinating. In self-
pollination, pollen grains from anthers on one
plant are transferred to stigmas of flowers on
the same plant. The pollination is done directly,
the pollen reaching the stigmas of the same
flower, but cross-pollination is not excluded,
when the pollen passes from one flower to
another, through wind, insects, water and under
human action (Bonciu et al., 2022).

The pea is considered a very good precursor
plant for most vegetable species, as it leaves the
land clean of weeds and especially rich in
nitrogen, coming from the atmosphere due to
the symbiosis that exists between the plants and
the bacterium Rhizobium leguminosarum found
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on the nodules of the roots. Field peas
alongside lentil (Lens culinaris Medik.) are
pulse crops capable of forming a symbiosis
with rhizobia for biological nitrogen fixation.
As such, their inclusion in cropping systems is
an important part of efforts to improve the
sustainability of agriculture and decrease the
reliance on nitrogen chemical fertilizers
(Bourgault et al., 2022; Jiang et al., 2020;
Pecetti et al., 2019).

Pea is a drought-resistant plant, but requires
higher amounts of water during flowering to
grain formation (Bourion et al., 2002; Larmure
and Munier-Jolain, 2019).

The cultivation technology is generally simple.
Peas are grown by sowing directly in the field.
The most expensive work is the repeated
harvesting of the green pods, which requires a
lot of labor, mechanical harvesting being only
partially solved for now. Garden pea culture
requires some of the lowest production costs in
the vegetable sector, as the technology allows
full mechanization of the work (Sartinaité et al.,
2022).

Expectations and forecasts for food security
and agriculture worldwide indicate a slowdown
in the general growth rate of agricultural
production in the medium and long term, with
the growth of agricultural production being
focused, in the future, on developing countries.
Food demand will continue to grow in the
coming years as the world's population will
increase considerably, and climate change will
begin to put more and more pressure on water
and soil resources.

Peas are one of the sustainable green crops,
because they improve the quality of the soil,
thus reducing the use of chemical fertilizers or
fertilizers (Annicchiarico and Filippi, 2007).

MATERIALS AND METHODS

The demographic explosion and the current
climate changes make future food security and
safety dependent on the sustainability of soil
fertility and the provision of water and energy
resources, scientific research contributing to
finding new sources and means leading to the
sustainable provision of food needs. In this
context, the present paper presents the results
obtained within a polyfactorial experiment with
four varieties of peas sown in two different



times, at the Research Station of the University
of Craiova, SCDA Caracal, in the period 2021-
2022. The biological material was represented
by four pea varieties (Omega, Tiara, Favorit
and Trinity), each of them being sown in two
different seasons (Figure 1).

Variability of production, plant height and
productivity elements such as: number of
plants/m?, number of pods/plant, length of
pods, number of grains per pod and mass of
1000 grains were monitored. For each of these
indicators, the coefficient of variability (CV%)
was calculated, using the Excel program, as the
ratio between the standard deviation value and
the average value.

The experiment was carried out on a typical
argic (non-carbonic) chernozemic soil, with a
well-defined  profile  and  insignificant
differences regarding the physical, hydric and
chemical properties. The main characteristics
of the soil were the following: humus content:
2.2%; total nitrogen: 104 ppm; phosphorus: 47
ppm; potassium: 244.5 ppm; pH: 5.4.

RESULTS AND DISCUSSIONS

The climatic conditions recorded during the
entire vegetation period allowed obtaining
optimal harvests. The temperatures during the
growing season of the pea crop from 2022 were
close to normal, in February registering +3.3°C
(Table 1).

Table 1. The evolution of the main climatic factors
during the vegetation period of the pea genotypes tested
at S.C.D.A. Caracal (2022)

1 v v VI TVP

Specification

T Mmin
(°C) Mmax
Mavr

N
Diff +
N

-0.5
26
11.1
12
-0.9

3.5
32
18.2
17.7
+0.5

12.2
38.6
23
21.6
+1.4

446
58.6
14

142
69.7

Mtotal

Mitavr

Diffx
N

13.2
342
-21

77.8
47.8
+30

173
267.4
-93.6

Pp
(mm)

11.6 555

RH 839 67.6 | 77.2 68 69
(%) 59.8 43 37.8 | 444 | 315 32

Avr
Min

T - Temperature; Pp - Precipitations; RH - Relative air humidity; Mmin
- Monthly minimum; Mmax - Monthly maximum; Mavr - Monthly
average; N - Normal; Diff - Difference; Mtot - Monthly total, Mltavr -
Multiannual average; Avr - Average; Min - Minimum; TVP - Total
vegetation period.

Deviations of the average monthly
temperatures compared to the multi-year
average were also recorded in the months of

143

January, March, April, May and June, but close
together. These values led to an optimal
development of the plants. Regarding
precipitation, in the period January 2022-June
2022, 173.8 mm of precipitation was recorded,
93.6 mm less than the multiannual average
(267.4).

The precipitation recorded in January and
February was in deficit compared to the multi-
year average, but contributed to a good
preparation of the seed bed and an optimal
emergence of the plants. In April, the amounts
of precipitation were higher than the
multiannual average by +30 mm and had a
favourable influence on the development of
crops. The relative humidity of the air
oscillated on average between 68% in May and
83.9% in January.

The soil works consisted of plowing,
harrowing, fertilizing with 100 kg/ha NPK 20-
20-0 complex fertilizers and preparing the
germination layer with the combiner. The four
pea varieties were each sown in two different
seasons, shown in Figure 1. The predecessor
plant was maize.

/ Tiara
A

/ Trinity
A

/ Omega

/1/

/ -

/ Favorit
/

—/
i

Figure 1. Sowing date in two different periods for each
pea variety at SCDA Caracal (2022)

The width of each sown plot was 4 m, with a
length of 100 m and an area of 400 m?. Sowing
depth: 5 cm, and the distance between rows:
12.5 cm. After the plants emerged, a herbicide
work with Butoxone was carried out,
respectively two phytosanitary treatments with
the products Krima 20 SG (acetamiprid) and
Decis Expert 100 EC (deltamethrin).

Figure 2 shows images from the experimental
field.



Figure 2. Pea culture at SCDA Caracal

The phenological observations and biometric
determinations carried out on the four pea
varieties sown in the first season are shown in
Table 2, respectively in Table 3 for the second
sowing season. Thus, in the first sowing period,
the number of plants/m?> was between 120
(Omega and Tiara) and 125 (Favorit and
Trinity); the height of the plants had values
between 49.3 cm (Trinity) and 53.8
(Favourite); the number of pods/plant was
between 5 (Tiara and Trinity) and 7 (Favorite)
and the number of grains in the pod was
between 6 (Omega, Tiara, Trinity) and 7
(Favorite).

The weight of the grains per plant recorded
values between 5.11 g (Tiara) and 6.20 g
(Omega), while the mass of 1000 grains was
between 137 g (Tiara) and 190.8 (Omega).

Table 2. Phenological observations and biometric
determinations to peas tested at SCDA Caracal
(Sowing season I)

Variety NP BT PH | NPP PL NGP | GW | MMB

/m? (€3} (®
(cm) (cm)

Omega 120 15.05 503 6 4.8 6 6.20 | 190.8

Tiara 120 18.05 52.1 5 5.6 6 5.11 137.0

Favorit 125 4.05 53.8 7 5.7 7 6.14 | 1652

Trinity 125 16.05 493 5 5.2 6 542 | 1813

CV(%) 2.3 - 39 16.6 7.7 8.0 9.4 139

NPm? - No.plants/m2; BT - Bloomng time; PH - Plant height; NPP -
No.pods/plant; PL - Pods length; NGP - No.grains/pod; GW - Grain
weight/plant; MMB - Mass of 1000 grains; CV - Coefficient of
variability (%).

Table 3. Phenological observations and biometric
determinations to peas tested at SCDA Caracal
(Sowing season II)

Variety NP BT PH NPP PL NGP GW MMB
/m? (cm) (cm) ® | ©
Omega 120 21.05 56.2 5 4.9 6 6.11 180.2
Tiara 120 8.05 56.3 4 5.7 7 4.88 1359
Favorit 125 11.05 55.7 6 6.1 6 5.79 163.5
Trinity 125 7.05 53.5 5 5,5 5 5.17 177.3
CV (%) 2.3 - 2.4 16.3 9.0 13.6 10.2 12.3

NPm? - No.plants/m2; BT - Bloomng time; PH - Plant height; NPP -
No.pods/plant; PL - Pods length; NGP - No.grains/pod; GW - Grain
weight/plant; MMB - Mass of 1000 grains; CV - Coefficient of
variability (%).

In the second sowing season, the plant height of
the four pea varieties was between 53.5 cm
(Trinity) and 56.3 (Tiara); the number of
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pods/plant was between 4 (Tiara) and 6
(Favourite), and the number of grains in the
pod was between 5 (Trinity) and 7 (Tiara). The
weight of the grains per plant recorded values
between 4.88 g (Tiara) and 6.11 g (Omega),
while the mass of 1000 grains was between
135.9 g (Tiara) and 180.2 (Omega).

Analysing the obtained results, a high
variability was found, both in terms of
production and productivity elements. Thus, the
highest average production value between the
two sowing seasons was recorded by the
Omega variety (4500 kg/ha), followed by
Favorit (3900 kg/ha), Tiara (3700 kg/ha) and
Trinity (3635 kg/ha) (Figure 3). Also, the ratio
between plant weight and grains weight
recorded average values from 1.59 in the
Favorit variety to 1.74 in the Tiara variety
(Figure 4).

CV=10.01%

Omega Favorit Tiara Trinity

Figure 3. Variability of production for peas (average of

two different sowing seasons) to SCDA Caracal
CV - Coefficient of variability (%)

Omega Favorit e
Tiara

Trinity

Figure 4. Variability of the plant weight and grain weight
ratio in peas grown at SCDA Caracal

Sirohi et al. (2006) reported high phenotypic
and genetic coefficients of variability to pea for
plant height, number of pods per plant and
grains yield per plant indicating greater scope
of selection for these traits. Similarly, the
results obtained within the SCDA Caracal
experiences confirm the high variability of
production and productivity elements.



Reduced seed abortion and improved of seeds
number per pod is correlated with pea yield in
both stressful and favourable conditions, as
other authors have suggested (Kumar et al.,
2013; Sadras et al., 2019; Sibhatu et al., 2016;
Smith et al., 2005). In order to make pea crops
more efficient, it is necessary to use high-
performance  combines, which  perform
simultaneously with the harvesting and
threshing of the green pods, directly in the
field.

The grains yield of pea depends on a several
factors, such as genotype, growing conditions
and genotype and environment interaction
(Carlson-Nilsson et al., 2021). In our
experiment, the variability of the grain yields of
pea tested genotypes was high. However, the
climate changes have a negative impact on crop
productivity globally, including leguminous
crops; they also have an indirect impact on
biotic constraints, which may lead to the
invasion of weeds, pests, and pathogens in
previously unaffected areas (Paraschivu et al.,
2022, 2021; Cotuna et al., 2021; Velea et al.,
2021). It is necessary, from this point of view,
to introduce into the culture technologies a
variety of cultivation resistant to diseases and
pests, with high productive potential and
increased yield of grains/pods (Namatsheve et
al., 2020).

The results obtained in this study confirm the
very good suitability of the four pea varieties
tested at SCDA Caracal for sustainable
cultivation in the environmental and soil
conditions of the experimented area.

CONCLUSIONS

The results obtained showed a high variability,
both in terms of production and productivity
elements. Thus, the highest average production
value between the two sowing seasons was
recorded by the Omega variety (4500 kg/ha),
followed by Favorit (3900 kg/ha), Tiara (3700
kg/ha) and Trinity (3635 kg /ha).

The mass of 1000 grains also showed high
variability, with average values between 190.8
g (Omega) and 135.9 g (Tiara). On the other
hand, the ratio between plant weight and grain
weight recorded average values from 1.59 in
the Favorit variety to 1.74 in the Tiara variety.
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The obtained results confirm the very good
suitability of the four pea varieties for
sustainable cultivation in the environmental and
soil conditions of the South-West area of
Oltenia. We consider, on the other hand, that
considerable profits can be obtained by using
very early varieties or by establishing crops in
autumn, in this way realizing extra-early pea
productions, which are valued at high prices.
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