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Abstract

The aim of the researches was to obtain Complex Protection Activity Bio-
products (CPAB) by using Pleurotus ostreatus waste substratum and to evaluate
their efficacy in cucumber plants protection against soil-borne fungi.

The used substratum from P. ostreatus, with different storage periods (three
weeks and 12 months), was mixed in various proportions with garden soil and
bioproducts based on Bacillus subtilis — strain BOO5 and Trichoderma viride — strain
Tds,.

Under greenhouse experimental conditions the bioproducts showed good effi-
cacy in protection and simultaneously in nourishing cucumber plants. The data
could be taken in consideration for cucumber crop (or other vegetables) under pro-
duction conditions.
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Introduction

The development of “ecological” agriculture (“organic”, “biodynamic”) is one
of the essential directions in developed countries, especially in the European Un-
ion, because of increased interest for quality and security of food chain and in order
to build up ethics for sustainable use of the resources in agriculture.

'Investigations carried out within the project BIOTECH 3-272 “Conversion of the waste Pleurotus in
bioproducts with complex activity of nourishing and protection of the ecological crops” has been finan-
cially supported by the Ministry of Research and Technology in Romania.
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In Romania the number of farmers involved in ecological agriculture is increas-
ing continuously according to recent data from the National Federation for the
Ecological Agriculture (NFEA).

The vegetal composts resulting from the edible fungi crop are soil ecofertilizers
accepted in the field regulations (Governmental Resolution 917/2001 regarding
the ecological agrofood products, “Normele metodologice...” 2001).

The composts are in fact a result of final bioconversion process of certain agri-
cultural subproducts and are considered among the goals of resource sustainable
use by achieving agricultural circuits similar to natural cycles of ecosystems. In the
last years, edible fungi cultivation on agricultural sub-products reached a spectacu-
lar development, which for lignin and cellulose degrading fungi from Pleurotus ge-
nus is really impressive.

The used substratum for Pleurotus spp. cultivation is very varied, the cheapest
one is from wheat straw, followed by corn grains, sawdust, sunflower seeds, forest
tree wood, waste products from cotton processing and from palm tree oil acquir-
ing, banana leaves, waste products from poultry farms, coconut shells, tree bark
and leaves, offal from linen processing, etc. (Khan and Chaudhary 1989, Khan and
Siddiqui 1989).

Till now it was found out that Pleurotus spp. are easy to cultivate, compared to
other species, involve low cost.

Pleurotus species are able to degrade majority of wood compounds and are con-
sidered primary agents involved in lignin degradation in nature (Zadrazil 1985,
Buswell and Oider 1987). Few edible fungi show such aggressiveness and adapt-
ability to different lignin-cellulose offal. These species have the ability to transform
the nourishing substratum in edible fungi biomass, sometimes reaching an efficacy
higher than 100% (EI-Kattan et al. 1991).

The nourishing value of the Pleurotus fungi is strongly related with the substrate
type used for cultivation and with growth conditions. The most commonly used
substratum consists of wheat straw and corn grains (Khan and Chaudhary 1989),
and on average comprises 2-5% proteins, 0.4-2% lipids and 32-37% carbohy-
drates (“US-Canadian tables of feed composition” 1969).

The research carried out had aimed at obtaining Complex Protection Activity
Bioproducts (CPAB) from Pleurotus fungi crop subproducts and to evaluate the effi-
cacy of Complex Protection Activity Bioproducts (in Romanian: BCPA) in test
plants protection.

Materials and methods

Microorganisms

The Bacillus subtilis (Ehrenberg) Cohn biopreparation was based on a selected
strain — BOO5 (Bacteriology Laboratory collection, isolated from a sugar beet field
at Research-Development Institute for Plant Protection, RDIPP, Bucharest) with
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biological control agent (BCA) superior qualities. The strain was selected for the
work after in vitro test in which B. subtilis BOO5 slow release bioproduct, applied on
PDA media simultaneously with Trichoderma viride Pers. ex Gray — Tds, had 90% ef-
ficacy.

Trichoderma viride fungus, strain Tds, (Mycology Laboratory collection, RDIPP,
Bucharest), was used for Trichogran 25 G biopreparation.

Obtaining the biopreparations

The selected microorganisms were conditioned on alginate support with granu-
lar form. The strains of B. subtilis were grown on PDA and incubated at 27°C for
five—six days, in order to obtain an abundant biomass.

The conditioning consisted of mixing five parts of microorganism suspension
at 10° cfu, three parts of sodium alginate solution 5%, one part of yeast plasmo-
lizate, four parts of kaolin and one part of degreased powder milk.

The obtained mixture was homogenized very carefully and dropped in CaCl,
0.25 M solution. The granules were air dried at 18-20°C.

The biopreparation Trichogran G (pellets), based on T. viride — isolate Td, con-
sisted of: one part Trichoderma biomass, 0.3 parts alginic acid, 0.2 parts sodium
carboxymethylcellulose, 0.3 parts glue (Arabic gum), 0.3 parts sterol 2 sodium lac-
tate, 0.3 parts glycerol mono-oleate, 0.3 parts sodium laurylsulphate, 0.1 parts lec-
ithin, 0.1 parts dispersal, 0.3 parts cellulose, 0.1 parts dextrose, 0.7 parts starch. It
is an experimental bioproduct in Romania, prepared by the authors at the RDIPP,
in order to be registered after finishing the research on this preparation.

Establishing the CAB efficacy in vivo

In vivo experiments were performed under greenhouse conditions, at 27°C and
30% relative air humidity.

Two types of substratum from Pleurotus ostreatus (Jacq.) Quél. crop were used:
three-week-old and one-year-old.

Both experiments had eight variants (three replications each):

- V1 - garden soil (control),

— V2 - peat from Selgros Supermarket (standard),

— V3 - 2:1 garden soil + waste substratum from Pleurotus,

— V4 - 1:1 garden soil + waste substratum from Pleurotus,

— V5 — 2:1 garden soil + waste substratum from Pleurotus + 1 g Trichogran G
(Td,, isolate),

— V6 — 1:1 garden soil + waste substratum from Pleurotus + 1 g Trichogran G
(Td,, isolate),

— V7 -2:1 garden soil + waste substratum from Pleurotus + 1 g B. subtilis (BO05
strain) biopreparation,

— V8- 1:1 garden soil + waste substratum from Pleurotus + 1 g B. subtilis (BO05
strain) biopreparation.

‘Wisconsin’ cultivar of cucumber was the test plant used in the experiments.
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The experiments were performed in 30 X 25 cm plastic trays with 30 cucumber
seeds/tray in each variant.

The number of healthy emerged plants was recorded 14 days after sowing and
the fresh weight of the plants was recorded at 21st day.

In order to establish the differences between the experimental variants and the
control one (V1), the entire plants were dried and weighted.

The health status of plants has been evaluated basing on the symptoms expres-
sion. It reflected the germination capacity of cucumber seeds used.

Results

The results of the first experiment, in which the used substratum from Pleurotus
was three-week-old, are presented in Table 1.

Table 1

Complex Activity Bioproduct effect on cucumber plants cv. “‘Wisconsin’
under greenhouse conditions — three-week-old substratum
(each value represents the mean of three replications)

Variant Emerged plants Fresh weight Dry weight
number % (8 (®

V1 29 96.7 13.3 0.60

V2 30 100.0 16.0 0.69

V3 28 96.5 14.0 0.58

V4 28 96.5 13.3 0.60

V5 30 100.0 17.7 0.65

Vé 28 96.5 12.3 0.62

V7 30 100.0 15.3 0.66

V8 26 86.6 14.7 0.59

The number of emerged healthy plants in the control variant (V1) was 29, and
the best results were obtained in V2 (standard), V5 (2:1 garden soil + waste sub-
stratum from Pleurotus + 1 g Trichogran G) and V7 (2:1 garden soil + waste sub-
stratum from Pleurotus + 1 g B. subtilis biopreparation).

There was correlation between the fresh and dry weight of the plants.

The smallest numbers of healthy emerged cucumber plants were registered in
V8 (1:1 garden soil + waste substratum from Pleurotus + 1 g B. subtilis bioprepa-
ration), and there was correlation between these data and the fresh and dry weight
of the plants in this variant.

The results of the second experiment, in which the used substratum from
Pleurotus was one-year-old, are presented in Table 2.
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Table 2

Complex Activity Bioproduct effect on cucumber plants cv. “‘Wisconsin’
under greenhouse conditions — one-year-old substratum
(each value represents the mean of three replications)

Variant Emerged plants Fresh weight Dry weight
number % (8 (&
V1 28 93.3 13.3 0.62
V2 29 96.7 16.0 0.67
V3 30 100.0 14.6 0.60
V4 30 100.0 13.0 0.60
V5 30 100.0 16.7 0.68
\ 30 100.0 14.7 0.62
V7 29 96.7 15.3 0.64
V8 28 93.3 14.6 0.62

The results of the second experiment were similar to those of the first one. The
same correlation was noticed between the mean number of the emerged plants and
the values of the fresh and dry weight of cucumber plants.

This correlation is of practical importance — supporting and suggesting the pos-
sibility of using the offal substratum from Pleurotus cultivation in combination with
beneficial microorganisms, in the form of Complex Activity Bioproducts (nourish-
ment and protection), for ecological crops.

There are no results reported in this field, until now, to be compared with our
data. The results are a reference point to be considered in the next studies concern-
ing conversion of the Pleurotus waste substratum for use in “ecological” agriculture.

Conclusions

1. Complex Activity Bioproducts based on waste substratum from Pleuro-
tus proved a good protective and nourishing biopreparation for greenhouse cu-
cumber plantation.

2. The protective activity of the Complex Activity Bioproducts was dem-
onstrated by high number of emerged plants and its nourishing value (fresh and
dry weight of the plants).

3. The age of the Pleurotus substratum (three weeks and one year) used
for preparation of Complex Activity Bioproducts had no effect on their protec-
tive or nourishing efficacy.

4. The results of the study may be of practical importance for develop-
ment and use of waste substratum from Pleurotus fungi in combination with
beneficial microorganisms (in the form of Complex Activity Bioproducts) for
protection of crops in “ecological” agriculture.
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