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ASSESMENT OFISARIA FUMOSOROSEASPORESLOSS
IN HYDRAULIC AGITATORS

Summary

The study was conducted assessing the losses relsspiothe fungus species Isaria fumosorosea duhieglow of liquid
through the nozzle of the hydraulic agitator. Thyiid flow containing spores was 2.5 imin and the pressure 6.0 bar.
The liquid circulated 100 times in the system casapg a pump, hydraulic mixer, and reservoir. ItsHaeen found that the
multiplicity of fluid flow has a significant effeoh reducing the number of spores of the fungusaldamosorosea con-
tained in a liquid. The maximum reduction of spatas 89%.
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OCENA STRAT ZARODNIKOW GRZYBA ISARIA FUMOSOROSEA
W MIESZADLE HYDRAULICZNYM

Streszczenie

Przeprowadzono badania oceny strat zarodnikow grggdtunku Isaria fumosorosea podczas przeplywwegipczez dygz
mieszadta hydraulicznego. Nagnie przeptywu cieczy zawiegagj zarodniki wynosito 2,5 diimin, a jej cinienie 6,0 bar.
Ciecz kpzyla w instalacji (sktadajcej sk z pompy, mieszadta hydraulicznego i zbiornika)l80 razy. Stwierdzondge
krotnas¢ przeptywu cieczy ma istotny wptyw na redekicjsci zarodnikdw grzyba Isaria fumosorosea zawartyctieezy.
Maksymalna redukcja zarodnikéw wyniosta 89%.

Stowa kluczoweppryskiwacz, biologiczngodki ochrony rglin, grzyby owadobdjcze

1. Introduction liquid pressure in the sprinkler system and thetiplidity
of flow of liquid through the plant nematode sumaliv

The popularity of the use of biological methodptsint  There are few published studies on the destruaifolpio-
protection increases the demand for food derivethfor-  fungi in plant sprayer. Nilsson and Gripwell [13juhd
ganic farming. The possibility of using bio-pregéras is that, during the flow of liquid through the spraystem bio-
an alternative for pesticides which cause enviramtale fungal Verticillium lecanii contained therein may be de-
degradation. Biopesticides used for pest contrké tad-  stroyed during the circulation of the liquid sprayehich
vantage of natural phenomena that occur in natetwden causes a reduction in the effectiveness of thaneat be-
organisms such as parasites or predation. Biolbgiedh- ing performed. There is no, however, detailed itigation
ods rely heavily on the use of viruses, bacteriatqzoa, providing knowledge, what elements of sprayer'saites
fungi, parasites, insecticidal nematodes, mites@edato- tion and what physical conditions of liquid flow fhe sys-
ry or parasitic insects to fight pathogens, plaestp and tem can cause the greatest loss of biological agetéc-
weeds [1, 4, 14, 17]. tion product containing insecticidal fungus. Itniscessary

An enthomopatogenic fungus is used to combat algric to adapt the working elements of the apparatushodebf
tural pests, inter alia, in forests, orchards, srgpeenhouse application of these measures and selection ohmti op-
and field. For best recognized group of microorgars that erating parameters to ensure the smallest lossishigh
cause disease insects, parasitic fungi are comnfoaolyd  efficiency at the same time [5, 8, 9]. By analogythe de-
in soil and ground plant parts [10, 16, 18]. Onetludir  struction of insecticidal nematode, it appears thatraulic
most important features consists in the abilitflinait the  stirrer is one of the most important elementshefihstalla-
number of soil fauna harmful to crops [11]. The bmsm-  tion sprayers which can affect critical for the \sual of
mon species of fungi insecticides inclu@auveriabassi-  spores of the fungus insecticide [6].
ana, Metarhizium anisopliagPaecilomyces farinosus, Pae- 5 AIm
cilomyces fumosoroseu¥erticillium Lecanii[2, 15, 19]. '
Stadiumis an infectious fungus spore, which germinates on The aim of the study was to evaluate the losses of
the surface of the insect's body, and then dufieggtowth  spores of the fungusaria fumosoroseaepending on mul-
phase penetrates into it and fill the body causdieath [12]. tiples of liquid flow in use by the system contaigihy-
Bio-fungi do not require the use of specializedipment to  draulic agitator.
disperse them. For this purpose, the same appasatised
as in the case of the application of chemicals.s&hare
known to farmers as well as widely used sprayeas \tiere A measuring position was built of a tank, a jeitatgr
constructed for the use of chemical plant protectiitudies and a diaphragm pump Comet BP 40/15. The reseaeth u
on the biological destruction of plant protectiogeats in  manual jet agitator Geoline with a diameter ofe¢lxé aper-
the system spraying was carried out mainly on tisedti- ture of 1.2 mm. A block diagram of the measuringifion
cidal nematode [5, 6]. They showed negative infbgenf is shown in Fig. 1.

3. Materials and methods
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For the assessment of the purity of biologicalfotee
the experiment, tests were performed on the santerwa
used for mixing compounds, and liquids from therepmf
the fungudsaria fumosoroseased in the research. Inocu-
lation was performed through Koch method on Pesfies
with the use of Sabouraud agar with gentamycin crid-
ramphenicol. Inoculation of liquid from the sporess
made before it was poured into the tank, then pexad for
each sample taken during the experiment. All ceuwvere
performed in triplicate. The dishes were place@rnincu-
bator at 22°C, and after 5 days of incubation thewg
Source: own work Zrédto: opracowanie wiasne fungus colonies were overviewed.

Fig. 1. The measuring stand: 1 — starter drive, dlaphragm 4. Results and analysis
pump, 3 — jet mixer, 4 — tank, 5 — temperature gaég- pres-

: In order to determine the significance of the affef mul-
sure sensor, 7 — electromagnetic flowmeter

Rys. 1. Stanowisko badawcze: 1 — przystawkaed ’ tiple fluid flow in the system on the survival Isaria fumoso-

2 _ pompa membranowa, 3 — mieszadlo strumieniowdoseaspores analysis of variance was performed usmgeth
4 — 7zbiornik. 5 — miernik te}nperatury 6 — czujnikninia sults obtained with counting an amount of sporés. dnalysis

7 — przeptywomierz elektromagnetyczny of variance has shown significance effect of ad@gsit on the
amount of spores at significance lexet 0.05. The results are
Parameters measuring liquid flow in the supplyelin Presented in Fig. 2. Calculated value of the lsagtificant
mixer used connected to a computer via a card miegsu difference, which amounted to NIR = 19.79.
DAQCARD NI-6024 pressure sensor KELLER type PA-
21SR / 100 and electromagnetic flow meter ARAG etyp
4621BA03333. With the flow meter a flow rate ofuid

The effect of the liquid flow multiplicity at the spores
500

445,4

through the plant can be read, and the total volofhtiguid
that has passed through the system from the dténeax- 200 |
periment. The temperature of the liquid in the tenkneas-
ured by an electronic thermometer type DT 1. Ineord
not interfere with the test of multiple flows thwpass  Z 30 |
valve was eliminated, and to control the fluid gree in
the system a starter drive control of the pumptimtawas

86,1

66,6
i W -
0 10 30 100 NIR

used. The starter drive was connected to the puitip av 2001
jointed shaft. The fluid pressure in the system setsat 6.0
bar. At this pressure, fluid flow rate was 2.5°min. Mul-
tiplicity of the liquid flows is determined by thliermula 1:

number of spores [units/ml]

K = Qc/Qz, @)
0
where: o
K — multiplicity of the liquid flow, Hauid flow multiplicity
Qc — overall liquid velocity that flowed througtetlsystem Source: own work Zrodto: opracowanie wtasne

from the beginning of the experiment [§m

Fig. 2. Quantitative assessment of spores reduction
Qz - liquid velocity [dr. ig. 2. Quantitativ p ucti

Rys. 2. Ocena ikziowa redukcji zarodnikéw
In the research a biological crop protection foliatian
Preferal was used, containing 2 x’ $pores of a parasitic
funguslsaria fumosorosean 1 gram of agent. Preferal is

designed primarily to control insects in greenhsusic-
cording to manufacturers, formulation was mixedhwita-
ter preparing a spray solution having a conceitnatf
0.3%; the total volume of liquid in the test systiss dni.
During the experiment the liquid samples wereemtéd
of a volume of 0.02 dirbefore pouring it to the tank, then
after 10, 30 and 100-fold flow of liquid throughetlystem.
From each sample 0.625 ml of liquid was collectadnfi-
croscopic analysis of the number of spores in aidigand
counted 50 fields of view in the eyepiece of thenmscope
a magnification of 100 times (10 x ocular lens Mdymber
of test suspension for 50 fields of view was 0.685 _—
hence; the number of spores for 1ml of suspensemraed Source: own work Zrédio: opracowanie wiasne
from the formula 2:

Fig. 3. Inoculation of spores of the fungisaria Fumoso-
3 (50 pél) roseain a Petri dish
=5 - 2 Rys. 3. Posiew zarodnikéw grzyba Isaria Fumosorasea
0,625 szalce Petriego
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The experiment confirmed the hypothesis that tire h
draulic stirrer and fluid flow multiplicity throughydraulic
sprayer agitator system can destroy spores of uhguk
Isaria fumosoroseansecticide. It was found that the higher
fluid flow multiplicity the lower number of sporedhe
largest decrease was observed after 30-hundrefiidoidof
liquid, the amount of spores was less by 359.3s/mitas
regards the references to attempts taken beforgngothe
liquid into the tank (0). Then the decline has #itedd, and
100-fold fluid flow, decrease in the number of sgwmwas
lower by 378.8 units/ml.

An example of a Petri dish inoculated coloniesuofyus
Isaria fumosorose#s shown in Figure 3. The review of ex-
amined fungus colonies grown on Petri dishes didind a
group of fungi than the one used in the study,hsoliuid
is mixed with Preferal used for test including otihg fun-
guslsaria fumosorosea

5. Conclusions

Analysis results of measurements indicate thanthe
tiplicity of fluid flow through the nozzle of theydraulic
mixer has a significant impact on reducing the nembf
spores of the funguksaria fumosoroseaontained in the
circulating liquid.

The study clearly showed that the use of the spriy
perform agricultural treatments using biologicakhe fun-
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