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The experiment was conducted in the Maritsa Vegetable Crops Research Institute, Plovdiv during
the period 2008-2009. Four garden pea varieties were grown in the conditions of organic and con-
ventional production. The purpose of the experiment was to study the quantitative characters of
seeds obtained in organic production. It was established that the organic garden pea seeds differ
with lower absolute weight compared to the seeds obtained in conventional system but they kept
high germination (89,5-96,5) close to the control variant. The late variety Vyatovo grown with
organic fertilizers and biopesticides are with the lowest percentage of injuries by Bruchus pisi .
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Introduction

iological (organic, ecologi-

B cal) agriculture» is a practi-

cal application of ecology in agricultur-
al production [3, 4]. At present it is
applied in approximately a hundred
countries in the world, and their num-
ber increases continuously. According
to the study of the Germany
Foundation for Ecology and Agriculture
(SOEL) the biological area all over the

world are over 26 millions of hectares
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and the total sales of organic products
in the countries of EC is about 11 mil-
liards”. About 170 thousands farmers
and 140 thousands companies in EC
are interested in biological production.

The areas occupied with vegetables
grown biologically in Bulgaria are 670
xa (2011). The increased interest to
biological production of vegetables
determines the necessity of choice of
suitable varieties and production of

seeds and planting material covering

(39)
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the requirements of this production.
Investigations in this scope are still
[1, 8].

Therefore study of the problems and

insufficient and limited
possibilities for organic breeding and
seed production on the biological veg-
etable production is of the first impor-
tance

The purpose of the present study
was the quantitative characteristics of
the organically produced seeds of gar-

den pea.
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Material and methods

The experiment was performed in the
experimental plot of area of 625 m2 of the
Maritsa Vegetable Crop Research
Institute-Plovdiv, Bulgaria during the
period 2009-2010 on four garden pea
accessions: the early varieties Pulpudeva
and Iskar, the mid-early variety Skinado,
and the late variety Vyatovo. The sowing
was made by scheme 80+20+40+20/4-5
cm. The experiment was conducted in 5
variants with 4 replications.

Four systems of organic production of
garden peas were studied: the ISt variant
— growing plants in natural soil fertility
without using plant-protection products;
the 1I"? variant — growing in natural soil

fertility, using biopesticides for plant pro-

tection; the Il variant — growing plants
by fertilization with organic products
authorized for use in organic production
without the use of biopesticides for plant
protection and the IVt" variant — growing
plants by fertilization with organic prod-
ucts authorized for use in organic pro-
duction and use of biopesticides for plant
protection. The control variant of the
experiment is the conventional produc-
tion — the Vth variant — growing through
the use of herbicides, mineral fertilization
and plant protection by fungicides and
insecticides of chemical origin.

The fertilization rates with biohumus
have been determined in the agrochemi-
cal laboratory of the Maritsa Vegetable

Crop Research Institute. Specification of
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fertilizer rates was made according to the
reserves of soil nutrient substances and
the biological requirements of garden
pea — 200 I/da biohumus for the third and
the fourth variants before flowering.
The plant protection in the second and
the fourth variant was realized by con-
ducting of double bio-insecticides treat-
ed with Rotena 0.3% and Piros 0.08%
against Bruchus pisi L. The chemical
products included in the scheme of the
Vth variant: are the following: Decis 2.5
EC 0.04%

deltametrin),

(active
Nurele Dursban 0.07%

ingredient -

(active ingredients — cipermetrin+chlor-
pirifosetil) and Mospilan 20 SP 0.0125%
(active ingredient — acetamiprid).

The following characters were stud-

Table 1. Seed characteristics obtained in organic production systems

Seed number per plant

Seed Average
germination, number of
% plump non-plump seeds/pod
PULPUDEVA
Control 166.25 96.00 45.13 6.38 4.63
Variant | 164.23 94.00 51.50 10.83 5.00
Variant Il 173.10 96.50 54.38 11.50 5.00
Variant Il 147.45 90.75 61.75 7.50 5.00
Variant IV 170.78 94.25 58.13 9.50 4.50
ISKAR
Control 200.86 96.25 51.38 9.00 5.63
Variant | 148.50 94.25 48.88 11.13 5.13
Variant Il 160.74 95.75 49.88 9.23 5.13
Variant lll 153.25 95.50 52.15 10.13 5.00
Variant IV 169.15 95.00 52.25 10.93 5.00
SKINADO
Control 152.79 94.50 63.50 3.35 6.13
Variant | 117.90 90.75 53.75 12.50 6.00
Variant Il 125.38 93.50 53.13 8.13 5.50
Variant Il 123,58 89.50 59.63 6.38 6.25
Variant IV 127.80 92.50 54.25 3.75 5.63
VYATOVO
Control 128.80 93.75 55.50 5.63 6.25
Variant | 127.93 93.75 61.50 16.88 5.63
Variant Il 134.38 96.50 69.75 10.00 6.00
Variant IlI 125.83 92.75 69.00 8.88 6.13
Variant IV 131.30 94.75 70.13 6.88 6.38

Control — conventional production, Variant | — natural soil fertility without the use of plant-protection products, Variant Il —
natural soil fertility, using biopesticides, Variant lll — fertilization with biohumus without the use of biopesticides, Variant IV — fer-
tilization with biohumus and plant protection with biopesticides.
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Table 2. Analysis of variance of garden pea seeds obtained in different organic systems

Seed number per plant "
Seed verage
ofs\(/):ril:ggts)n germination number of
seeds/pod
plump non-plump

Genotype & 6:182 = . ?;1 73?;6 4%: & Z*Q
. 3859.6 15.8 140.5 103.1 0.3
CELELL & n.s. * n.s. o n.s.
Genotype 19 6609.7 2.6 93.2 17.3 0.3
x Variant n.s. n.s. n.s. n.s. n.s.
Residual 60 5822.9 3.5 74.4 16.2 0.2

***P0.001, **- P 0.01, *- P 0.05, ns — not significant

ied: absolute seed weight (g), seed ger-
mination (%), number of plump and non-
plump seeds per plant, average number
of seeds per pod and the percentage of
seeds infected by B. pisi [5]. The
absolute seed weight was analyzed for
1000 dry seeds. The seed germination
was recorded in two samples of 100
seeds (25 seeds from a repetition) on the
12t day of the experiment.

The obtained experimental data was

statistically processed using computer
software MS Excel (Microsoft Office
2002) for Windows XP. The influence of
the variation factors on the studied char-
acters has been studied.

Results and discussion

The studied characters of the seeds
obtained in different systems for organic
production show the lower values of the
absolute weight and the germination in

the varieties Iskar and Skinado for all

variants of organic production compared
to the control (Table 1). The higher val-
ues of the two characters for the variety
Vyatovo were observed in the second
and the forth variants. The higher values
of the absolute seed weight for the same
variants were recorded in the variety
Pulpudeva. The amount of the full grains
varies in different varieties and variants.
The seed number in the varieties

Pulpudeva and Vyatovo was higher in the
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Table 2. Analysis of variance of garden pea seeds obtained in different organic systems

Genotype -
Variant -

Gen. x Var. -

Seed number per plant

Average
Seed
o number of
e s S
24.71 26.68 7.37
28.78 - 23.99 -

organic systems of growing.The average
seed number is from 4.50 to 6.38 and
there are no proven differences in the
particular growing (Table 2).

Significant differences for germina-
tion, the full and non full grains and the
average seed number in the pod among
the studied garden pea genotypes were
established by two-way analysis of vari-
ance (Table 2). The variation of these
characters is as a result of the genetic
differences of the studied materials and
it varies from 7. 37 to 57.24% (Table 3).
The different organic variants of growing
have an effect on the seed germination
(28.78%) and the amount of non full
grains (23.99 %) (Table 3). There are no
proven differences in the interaction
genotype x variant for all characters.

The percentage of the seeds dam-
aged by Bruchus pisi. L. in the organic
systems of production for all garden pea
genotypes is higher than in the conven-
tional growing (Figure 1). The early vari-
eties Pulpudeva and Iskar are the most
susceptible to the studied pest (62.2%
and 75.3%, respectively), followed by
the mid-early variety Scinado. In the tra-
ditional system for organic production

(with biohumus and biopesticides), the
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late variety Vyatovo shows the low sus-
ceptibility (27.1 %) to the B. pisi L. The
lower percentage of seed infestation by
B. pisi L in the systems of organic pro-
duction is recorded for all studied vari-
eties in the variants Il and IV where the
bio-insecticides were applied.

Conclusions

The organic seeds of garden pea

have the lower absolute weight com-

pared to the seeds produced in con-
ventional systems, but the germination
was high (89.50 % — 96.50%) regard-
less of the variant of production.

The lowest percentage of seeds
damaged by Bruchus pisi. L. was
recorded in the late variety Vyatovo
grown in the IVt variant (fertilization by
organic products and application of

biopesticides).
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C (Control) — conventional production, I (Variant 1) — natural soil fertility with-

out the use of plant-protection products, Il (Variant Il) — natural soil fertility, using

biopesticides, HI (Variant Ill) — fertilization with biohumus without the use of

biopesticides, IV (Variant IV) — fertilization with biohumus and plant protection

with biopesticides.

Fig. 1. Percentage of the seeds damaged by Bruchus pisi L. of the garden pea varieties in dif-

ferent systems of organic production
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