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The experience of integrated management of cucumber greenhouse pests based on biological control
with indoor produced agents
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Abstract

In two metal structure cucumber greenhouses (each unit ~1300 m? in Varamin region, an IPM program based on biological control
(treatment) was compared with the conventional pest control method (control) during winter-spring cultivation season (2021-2022). In the
treatment greenhouse, pests were controlled by augmenting hunter fly, Coenosia attenuata, population and releasing indoor produced
biological control agents of three predatory mite species, Neoseiulus californicus, Phytoseiulus persimilis, and Amblyseius swirskii.
Moreover, air-borne and soil-borne diseases were managed with chemicals and bio-fungicides, respectively. Pest monitoring of two
greenhouses was done every other week by three methods including a) observational survey and flaging the attacked plants, b) random
sampling of 15 plants, and c) recording the number of pests on the sticky card traps. Percentage of plants infested with thrips was high in
both treatment (62%) and control (31%) greenhouses. Leaf miners and whiteflies infestations were observed, but well controlled by
predatory fly, C. attenuata, in both greenhouses. Predatory mites also stopped the development of spider mite population in the treatment
greenhouse. Biological agents had an acceptable control on pests at average daily temperature up to 25°C and humidity of at least 50-60%
and therefore, they can be a suitable alternative to conventional chemical control.
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Fig. 1. Compost bags for augmenting the population of the predatory
fly, Coenosia attenuata, in the treatment greenhouse
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Table 1. Natural enemies of cucumber greenhouse pests and those used in this research”

Biological agent

Aim of release

Release amount

Replication

Release interval

Considerations

(target pest) (Number/m?) (day)
. Prevention 1%-3 - 7-14 -
(Evr\?rt]rirggﬁ?g;s eremicus Light control 3-6 min. 3x 7 Releasing until the result
Heavy control 9 min. 3x 7 Releasing until the result
Encarsia Formosa Prevention 1%-3 - 7-14 -
(Whiteflies) Light control 3-6 min. 3x 7 Releasing until the result
Heavy control 9 min. 3x 7 Releasing until the result
. - - ) Only on sweet pepper
Amblyseius swirskii * Prevention 20 Ix Start release when thrips or whitefly appear
(Whiteflies & Thrips) Light control 50 1x . Only in infected areas and always in
Heavy control 100 1x - Y In Intected ar y:
combination with other agents
Amblyseius californicus * Prevention 2 - 21 -
(Spider mite) Light control 6 1x - -
Heavy control - - - -
Phytoselulus persimilis * Prevention 2 - 21 -
(Spider mite) Light control 6 1-2x 7 R
Heavy control 20-50 2X 7 Only in infected areas
Orius laevigatus Prevention Y 2X 14 Use only in crops that have pollen
(Thrips) Light control 1 2x 14 -
Heavy control 10 1x - Only in infected areas
Aphidius colemani Prevention 0.15 - 7 -
(Aphids) Light control Y min. 3x 7 -
Heavy control 73 min. 6x 3 -

Coenosia attenuate *
(Whiteflies & Leaf miners)

Population increase by breeding on
compost from the beginning of the
growing season
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Fig. 3. Use of biological fungicides by spraying seedlings before
planting and with irrigation system after planting.
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Fig. 2. The exterior view of selected greenhouse
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Fig. 4. Installing sticky yellow and blue cards in greenhouses.
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Chart 1. Temperature changes in the treatment and control greenhouses (2021-2022).
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Table 2. Observations and operations carried out in the treatment and control greenhouses (2021-2022).

Application

Treatment greenhouse (biological control)

Control Greenhouse (chemical control)

Soil solarization

Seed planting in the treasury (Nagin cultivar)
Transplanting into the greenhouse

Before transplanting: Spraying trichoderma
(Tricho Rouein) (200 gr/100 liter) on the
seedlings allocated for 1000 m? greenhouse
area, After transplanting: 200 gr/100 lit through
irrigation system

Using Bacillus subtilis (Rouein 1)(200 gr/100 lit)
through drip irrigation

Installation of yellow and blue cards and min-
max thermometer

Start monitoring trap cards and plants (once
every two weeks)

Soiling the feet of the plants

Spraying potassium phosphite (TKO) fertilizer
to strengthen the plant against powdery and
downy mildews

Picking the compost bags in the greenhouse to
population enhancement of hunter fly, Coenosia
sp.

The first observation of plant infection by soil
borne diseases

The first observation of plant infection by
powdery mildew

The first observation of plant infection by
downy mildew

The first observation of infestation by spider
mite, Tetranychus urticae

The first observation of infestation by whiteflies

The first observation of infestation by thrips

The first observation of infestation by leaf
miners

The first observation of infestation by aphids

July-August
19-12-2021
9-1-2022
9-1-2022 (Before transplanting application and
after transplanting as monthly repetition through
irrigation system and due to observed infected
cases, two times per month from late February to
the end of diseases)
19-1-2022 (Monthly repetition through irrigation
system)(two times per month from late February
to the end of diseases)

11-1-2022

25-1-2022

5-2-2022

2-3-2022 (replicated 16-3-2022, 30-3-2022)

13-2-2022

15-2-2022 (Spraying Tricho Rouein & Rouein
1from Feb. 20- two times per month)

24-3-2022 (Spraying phosphite 30-3-2022,
spraying fungicide Caliban 26-4-2022 , 12-5-
2022)

29-3-2022 (Spraying phosphite 30-3-2022)

1-5-2022 (A. swirskii mite release specially on hot
spots 2&30-5-2022, spraying acaricide (Pest Out)
14&17-5-2022, spraying water 26-5-2022 and
acaricide (Kanemite) in the next day, spraying
acaricide (Danisaraba) 28-5-2022, predator release
(P. pesimilis n=1500)&(N. californicus n=5000) on
hot spots 30-5-2022, In the next, pest management
left to the grower 8-6-2022)

24-3-2022 (control by hunter fly, Coenosia sp.)

29-3-2022 (A. swirskii mite release n=45000-
50000 1&2-5-2022 and repeat in the same
number 30-5-2022)

29-3-2022 (control by hunter fly, Coenosia sp.)

25-4-2022 (spot spraying insecticide (Palizin) 30-
4-2022, spraying insecticide (Chess) 5-5-2022)

July-August
19-12-2021
9-1-2022
9-1-2022 (Before transplanting application
and after transplanting as monthly repetition
through irrigation system and due to
observed infected cases, two times per month
from late February to the end of diseases)
19-1-2022 (Monthly repetition through
irrigation system)(two times per month
from late February to the end of diseases)

11-1-2022

25-1-2022
5-2-2022

2-3-2022 (replicated 16-3-2022, 30-3-
2022)

15-2-2022 (Spraying Tricho Rouein &
Rouein 1on Feb. 20, spraying fungicide
Uniform 1-3-2022)

22-2-2022 (Spraying fungicide Diforobin
(OrtivaTop) 2-3-2022, spraying phosphite
16-3-2022, 30-3-2022, spraying fungicide
Domark 19-4-2022)

15-2-2022 (Spraying phosphite 2&16&30-
3-2022, spraying fungicide Infinito
14-4-2022)

24-2-2022 (seen in small number but in large
number in late April, spraying acaricide
(Abamectin) from early March (biweekly)
and late April (weekly), spraying acaricide
(Pest Out) 14&17-5-2022, spraying water 26-
5-2022 and acaricide (Kanemite) in the next
day, spraying acaricide (Danisaraba) 28-5-
2022, spraying acaricide (Nissorun+Qil)
5-6-2022)

24-3-2022 (control by hunter fly,
Coenosia sp.)

29-3-2022 (spraying insecticide (Decis) 4-
4-2022 and repetition biweekly until pest
control)

27-4-2022 (control by hunter fly,
Coenosia sp.)

25-4-2022 (spraying insecticide (Chess)
5-5-2022)
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Chart 2. Average percentage of cucumber plants infested with pests in the treatment and control greenhouses (2021-2022)
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Chart 3. Number of pests on the yellow sticky cards in the treatment and control greenhouses (2021-2022)
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Fig. 7. The difference between catching the Coenosia attenuata, in
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Chart 4. Number of Coenosia attenuata, and its hosts, fungus gnats, on sticky cards in the treatment and control greenhouses (2021-2022)
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