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ABSTRACT

Studies disclosed that insecticide and molluscicidal activity of fungus, Trichoderma yunnanense
against the green peach aphid insect, Myzus persicae and Monacha cartusiana snail (Miiller), respectively using
dipping and spraying techniques. Data showed that T. yunnanense metabolites was the most impact compound
followed with T. yunnanense spore suspension against insect, M. persicae compared to Bioranza and
Sumithion. In the contrary, results reported that T. yunnanense spore suspension was the most impact
compound followed, with T. yunnanense metabolites versus juveniles and adults of M. cartusiana snail
compared methomyl pesticide beneath laboratory conditions. Moreover, datum indicated that the residual
impact on reduction percentages next 21days were (19.15& 33.08%) for T. yunnanense spore suspension at
concentrations (10 & 108 spore/ml), respectively and (54.70& 85.71%) for methomyl pesticide at
concentrations (1&2%), respectively using spraying technique under field conditions. Furthermore, studies
showed that fungal, T. yunnanense (108 spore/ml) was existence after 3 days and disappearance after 7 days
using spray application in a field cultivated with lettuce compared control. Also, data reported that changes in
activity of AST and ALT enzymes in adults of tested insect and snail treated with fungus, T. yunnanense spore
suspension. At concentration 108 was very high decrease in AST and ALT enzyme compared to control
recording (-76.57, - 49.44, -38.06 %) and (-41.14, -21.75, -15.30 %) of AST enzyme (-26.35, - 49.30, -70.42
%) and (-28.42, -55.88, -90.56%) of ALT enzyme of M. persicae and M. cartusiana, respectively. Finally, T.
yunnanense was identified by using 18s rRNA and its accession 0Q659412.
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INTRODUCTION

The aphid insect considered one of the most
dangerous arthropod pests of greenhouse and field crops
worldwide, which is one of the insect pests. As evidenced
by data on decreased harvest yields, their incursions result
in serious economic losses. Furthermore, aphids have been
studied to be celebrated vectors of numerous viral diseases
Soomro et al., (1992) and Emden and Harrington, (2007).
However, according to Nakhla et al. (1993) and Godan
(1983), land snails cause expensive prejudice to field crops,
fruit trees, vegetables and ornamental plants. While in
several Egyptian districts, Monacha cartusiana snails have
been observed attacking various plants (Eshra, 2013).
Diverse tactics have been used to get rid of this pest.
Because chemical pesticide application is quicker, farmers
tend to favor it for pest management. However, due to
reverse effects of pesticides on environment. So, one of the
most committing bio-control approach that has extradited
attention of numerous scientists is the development of toxins
from Bacillus thuringiensis as insecticides (Belfiore et al.,
1994). Trichoderma species are well known for producing a
wide variety of secondary metabolites, including
polysaccharides, poisons and antibiotics (Gams and Bissett
1998). Additionally, this genus' strains from various species
are frequently applied in the biocontrol of soil-borne plant
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pathogenic fungus (Samuels 2006). Helicella vestalis land
snail was insecure to chlorpyrifos and methiocarb , which
caused changes in the biochemical parameters alanine
amino transaminase (ALT), alkaline phosphatase (ALP),
total protein (TP) and aspartate amino transaminase
(AST),as well as several histopathological changes in a
number of organs (Sharaf et al., 2015).

Therefore, the present treatise was conducted in the
laboratory and field to evaluate impact of fungus,
Trichoderma yunnanense as a safe alternative to pesticides
against the green peach aphid insect, Myzus persicae and
the, Monacha cartusiana (Muller) snail.

MATERIALS AND METHODS

Tested insect: The Myzus persicae insect was gathered
from several fields throughout Egypt's Sharkia Governorate,
bagged in paper, and brought to the plant protection research
institute's facility in Zagazig district. Individual insects were
raised in a lab setting with environmental conditions of
25°C, 70% relative humidity, and a 12-hour photoperiod
(Ahmed et al., 1999).

Animal used in testing: Adult and juvenile Monacha
cartusiana snails were collected from various lettuce-
growing fields in the Banayous area of Egypt's Zagazig
district and identified using the keys provided by Godan
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(1983). Snails were promptly transported to the plant
protection research institute's lab in white fabric bags. Snails
that were healthy and comparable in appearance were
picking and preserved in a glass terrarium filled with humid
mud soil that was set to 75% of the water field's capacity.
Before starting treatment, tested snails were fed daily with
lettuce leaves for 14 days for acclimatization.

Pesticides that were tested: Included molluscicidal
methomyl 90% S.P. (Trade name), S-methyl-N-{(methyl
carbamoyl ) oxy } thioacetimidate (chemical name), lannate
(common name) was created via Kafer El-Zayat firm for
pesticides & chemicals, Egypt, bio-insecticide, Bioranza
and chemical insecticide, Sumithion brought from plant
protection research institute.

Fungus that was tested: Trichoderma yunnanense was
isolated from the green peach aphid insect, Myzus persicae,
at the Sharkia Governorate plant protection research
institute using the homogenization technique, followed by
dilution plating of the homogenate on modified Czapek-
Dox's agar medium oxoid (Goettel and Inglis, 1997). Every
15 days, cultures were subcultured and safeguarded on PDA
agar slants at 4 °C. Then, it was purified and
morphologically recognized using a light microscope,
accordance with Domsch et al. (1980), Bissett (1991), and
Moubasher (1993). The animal health research institute,
agricultural research center, Giza, Egypt performed the
DNA sequence of a fungus isolate's 18s rRNA gene,
following procedures as per the protocol developed by
Tarini et al. (2010) for molecular characterisation.

Media for culture: Media utilized for isolation, purification
and identification of entomopathogenic fungi: First,
Czapek-Dox's agar medium oxoid Goettel and Inglis, 1997
composed (g/L): 30 sucrose, 3.0 NaNOs, 1.0 KH2PO4, 0.5
MgS04.7H20, 0.5 KCI, 0.01 FeSO4.7H,0, 0.5 yeast extract
and 20 gm agar-agar and dissolved in distilled water pH 5.0.
Second, Potato-Dextrose agar Bilgrami and Verma (1981);
composed of (g/L); 250 pealed potato 20.0 dextrose and
20.0 agar-agar, dissolved in 1L. distilled water.
Preparation of inoculum: Spore suspension was made
using Trichoderma yunnanense at various serial dilutions.
The test fungus' seven-day-old plate culture was rubbed
with disinfected distilled water that contained a drop of
tween 80 to collect the spores (Krutmuang and Mekchay,
2005).

Metabolites: Erlenmeyer conical flasks (250 ml capacity),
all containing 50 ml of fermented medium were utilized in
the approaching study. The pH of the medium was adjusted
to 5. Flasks were blocked with cotton plug and sterilized at
121°C for 20 min. Each flask, next being cooled was
vaccinated with one disc of spore under septic conditions.
The culture flasks were then incubated at 25°C in an electric
incubator. Each treatment was carried out in triplicates and
data reported through this treatise were the arithmetic
average of at least two trials. Laboratory evaluation of T.
yunnanense was cultured on Dox agar medium and take part
in growth chamber at 25+1°C. Conidia imperturbable from
12 days old cultures diluted at (102, 10% 10° and 109)
conidiaZml and 50%, 25%, 12.5% and 6.250 ml of
metabolites (filtrate) were taken. Mass rearing of insect M.
persicae collected from cotton\ plants in a greenhouse and

laboratory culture established on broad bean. Colony of
aphids was maintained at 25+1°C, 65+5% RH.
Identification of fungal, T. yunnanense spore suspension
under field conditions:Tested fungal were examined after
3 and 7 days using spray application in a field cultivated
with lettuce at Banayous locality, Sharkia Governorate,
Egypt at 108 colonial /ml for spore suspensions. Fungal were
identified via observing and recording the cultural properties
such as size of colony, color, mycelia growth and change in
media color through growth. Isolates were also
microscopically resolved for morphological characteristics
(surface, shape, pigmentation and margin). Fungal isolates
were specified using standard manuals. Thereafter it was
identified according to Domsch et al. (1980); Bissett (1991)
and Moubasher (1993).

Toxicity studies:

Insect rearing technique: The suitable conditions and feed
for rearing laboratory culture of the green peach aphids, (M.
persicae) was followed according to the method mentioned
by Ramadan (1982). Aphid colonies were preserved
according to Ramadan (1982) and EI-Gendy (2009).
Preparation of serial husbandry of cotton plants in plastic
pots (30 cm diameter in 25 cm highest) at the laboratory
conditions, specimens of infested plants by peach aphid
were collected from field, introduced in paper bags,
transformed to the laboratory. Peach aphids were
transmitted from infested plants to non-infested one via
utilizing fine brush. Aphid colonies were away from away
infection via placing infested specimens in cages blocked
with a muslin cloth, which were avert aphids from parasites
and predators (EI-Gendy, 2009).

Laboratory test of tested insect using dipping
technique: To test to the effects of selected fungal spores
and its metabolites as bio control agents on aphid insects
mortality percentages, using leaf dipping technique, the best
method used in studied as described by EI-Gendy
(2009).Thirty adult aphid were calculated and introduced in
sterile petri dishes, four dishes for all treatment as replicates
as well as control. The disc of cotton leaves (2 square inch)
were prepared, dipped in tested concentrations for ten
seconds, thereafter left to dry at room temperature and
provided to aphid in petri dishes. The tested concentrations
were destined as for tested fungus: four conc. 108, 10, 104
and 102 colonial /ml for spore suspensions and 50, 25, 12.5
and 6.250% for metabolites of T. yunnanense, bio-
insecticide, Bioranza and chemical insecticide, Sumithion
per petri dishes. The died and a live number of aphids were
counted after 1, 2, 3, 4 and 5 days of treatments sub
laboratory conditions (25— 28°C and 70 — 80 pH) as
described, Ghatwary (2000).The mortality percentage were
calculated and courteous according to Abbott's formula
(Abbott, 1925).

Mortality (%) = [(X - Y)/X] 100

Whereas:

X =% survival in control, and Y = % survival in treated aphids.
Employing the dipping technique, a laboratory test on a
snail: We used the dipping method to compare the
molluscicidal abilities of the fungus T. yunnanense to those
of the insecticide methomyl. Four concentrations of 2, 1,
0.50 and 0.25 % were prepared by adding 2 g of each
material + 98 ml sterile water (2%) then diluted to reach 1,
0.5 and 0.25 % for methomy! pesticide, four conc. 108, 108,
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10* and 10? colonial /ml for spore suspensions and 50, 25,
125 and 6.250 % for metabolites of T. yunnanense.
Comparable pieces of fresh lettuce leaves were downward
for 10 seconds in tested fungus and pesticide. Then left to
harsh prior being offered to tested snails. Also 15 juveniles,
15 adult individuals of M. cartusiana snail were dipped in
each tested solution of the tested compounds for 10 seconds
in each concentration of tested fungus and pesticide. Five
juveniles and adults were introduced into plastic boxes (3/4
kg capacity) and then keep the snail from escaping, wrapped
it with muslin cloth and fastened it with a rubber band. Each
concentration was replicated three times. After the next two
days of exposition period, the treated leaves were
supplement daily with untreated leaves for 21 sequential
days. For the control test the lettuce fresh leaves were
sloping in water suspension free from any compounds.
Mortality percentages were counted after 1, 3, 7, 14, 21and
28 days and corrected via Abbott’s formula (1925).
Field application of tested snail: The study was carried out
on a lettuce-growing field at Banayous locality, Sharkia
Governorate, Egypt. The field area was discordant four
plots, each including control, each plot was splitted into
three replicates for all treatments. Fungus, Trichoderma
yunnanense solution concentrations (106 and 108) colonial
/ml for spore suspensions were prepared by incorporating
the calculated weight with water (V/V). 1 and 2 % were
prepared by adding 2 g of each material + 98 ml sterile water
(2%) then diluted to reach 1 % for methomyl pesticide. Each
plot was 3 x 3.5m = 10.5 m? Abd EI-Rahman (2020). All
spray applications were made once on April, 2022 using
knapsack sprayer. Alive land snails inside each plot were
counted prior just treatment and after 1, 3, 7, 14 and 21 days
of spray enforcement. Reduction percentages were
deliberate according to the formula of Henderson and Tilton
(1955) as follows:

% Reduction = [1 — (t2 X r1) / (t1 X r2)] x 100
Whereas:
r1 = Number of alive land snails before treatment in untreated plots.
r, = Number of alive land snails after treatment in untreated plots.

t; = Number of alive land snails before treatment in treated plots.
t, = Number of alive land snails after treatment in treated plots.

Biochemical studies:

Preparation of samples for the biochemical assay:
Samples weighing 1gm were collected from the treated (106
and 102 spore/ml) and untreated (control) groups of snails

and aphids at 1, 3, and 7 days after treatment. Adult shells
of Monacha cartusiana snails were extracted. In little
bottles, snails and aphids were kept in the freezer until
analysis. The frozen samples of the snails and aphids under
study were mixed with 5ml distilled water per sample in a
Teflon homogenizer. In distilled water, the soft tissues of
snails and aphids were weighed, collected, and
homogenised at a ratio of 1:10 (w/v). The homogenates
were centrifuged at 5000 r.p.m. for 20 minutes at 5°C,
according to Abd El-Haleim et al. (2006). The supernatants
of tested aphids and snails were used as enzyme source for
alanine  aminotransferase ~ (ALT) and  aspartate
aminotransferase (AST). Enzymes activities were measured
according to the method described by Reitman and Frankel
(1957).

Statistical analysis: The statistical analysis was decided by
using one way test, (ANOVA), COHORT SOFTWARE
(2005).

RESULTS AND DISCUSSION

Molecular identification of the tested fungus: Utilizing
the primers ITS (1) and (4), the PCR result of the showed
Trichoderma yunnanense fungus was sequenced. The
resulting DNA sequences from the PCR were compared to
the published sequences using the Basic Local Alignment
Search Tool (BLAST) programme, Altschul et al. (1990),
and Altschul et al. (1997) to check if any homologs to the
Gen Bank data existed. The PCR results from the examined
fungus had sequences that were 99.63% identical to those of
T. yunnanense (Figure 1). T. yunnanense was identified in
the same position on the phylogenetic tree of the tested
isolate and was arranged in accordance with an evolutional
distance matrix based on imperfect 185 rRNA gene
sequences (Figure 2). According to (Figure 3), the sequence
of the PCR products from the selected fungus was 99%
identical to that of T. yunnanense.

Trichoderma yunnanense CBS 121219 ITS region;
from TYPE material Sequence ID: NR_134419.1Length:
599Number of Matches: 1. See 1 more title(s) See all
Identical Proteins(IPG) Range 1 11  to
567GenBankGraphics Next Match Previous Match
Alignment statistics for match #1 Score Expect ldentities
Gaps Strand 971 bits(1076) 0.0 552/559(99%) 3/559(0%)
Plus/Plus Query 2.

value

242

Figure 1. 18S ribosomal RNA gene of T. yunnanense.
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r R 136410.1:11-567 Trchoderma yurnanense CBS 121218 ITS regon fom TYPE matesal

S AYBH1823.1:12:568 Trichodermea yunranense strain YNF 09534 nkerral transcrbed spacer 1 partial sequence 535 rbosomal RNA gene complete sequance 204 intemal tnsombed spacy 2 partal sequance

WHORY50 1.11.567 Tchodema sp. XD-20%8b solate YMF1 04625 srmall subund sbosomal RNA gene pansal sequence intemal ranscrbad spacer 1 565 rbosomal RNA gens and inieemal ransorbed spacer 2 compleds squence and e sudent rbosomal RNA gine parkal sequence

NR 077170125581 Trichoderma pubescens DAOM 165162 TS regon bom TYPE ntetal

m R 136447.1,8:585 Trichoderma cevetelorme 871 GUSES-245 (TS mpon om reference maler

S MY 13826.1.11-568 Tichodema anisohamatum small subunt ribosomal RNA gene partel saquence infemaf iranscrbed spaoer 1 58S rbosomal RNA gene and intemal vanseribed spacer 2 complels saquence and kange subuni sbosomal RNA gene parkal sequence

008sH121 T W AL FRNA gene parial seque

= NR 138438 1.3-644 Trichoderma hecideldiae OB 123043 TS regen fom TYPE maeny

= DOt
|

S NR 13644611544 Trichoderma poronioideun BPY GJS 01200 TS segion from TYPE materd

e | nd 585

L S L Pa%e S

W1 13325 1,4:545 Trichodierma insigoe smal subund dosomal RNA gene pankal sequence intemal ranscribed spacer 15,85 sRosomal RNA gene and inermal basscrbed spanes 2 complele saquence and e scbunt rbosomal RNA gene parkal sequence

1543 Trchodemna pubescens syain DAOM 165162 bom US4 183 nbosomal RNA gent paal sequence ntemal banseribed spacer 5,55 rbosomal RNA gent and intemal Yansorbed spacer 2 complete saquence and 285 rbosomal RNA pane partal sequance

Figure 2. Phylogenetic dendrogram of several fungal isolates accessions detected via average correlation cluster

analysis based on 18S rRNA partial sequence.

CTCCGTTATGGGGTTCCTGCGGAGGGATCATTACCGAGTTITACAACTCCCAAACCCAATG 81 (M0l I | 1l
11 CTCCG

IIIII NIRRT Shjct
GGETGAACCAGCOGGA

GOGATCATTACCGAGTTITACAACTCCCAAACCCAATG 68 Query 62
TGAACGTTACCAAACTGTTGCCTCGGCGGGGTCACGUCCOGGETGCGTCGCAGCCOCGGA 121
T TR T T Shjct 69
TGAACGTTACCAAACTGTTGCCTCGGUGEGGTCACGCCCCGGETGOGTCGCAGCCCOGGA 128 Query 122
ACCAGGUGCCCGOCGEAGGAACCAACCAAACTCTTICTGTAGTCCCCTCGCGGACGTATT 181
T T T Shjct 129
ACCAGGCGCCCGOOGGAGGAACCAACCAAACTCTTICTGTAGTCOCCCTCGCGGACGTATT 188 Query 182
TCTTACAGCTCTGAGCAAAAATTCAAAATGAATCAAAACTTTCAACAACGGATCTCTTGG 241
(RO Shjct la9
TCTTACAGCTCTGAGCAAAAATTCAAAATGAATCAAAACTTITCAACAACGGATCTCTTGG 248 Query 242
TICTGGCATCGATGAAGA ACGCAGOGAAATGCGATAAGTAATGTGAATTGCAGAATTCAG 301
IIIII IIIII (A IIIII (I IIIII I Shict 249

CTGGCATCGATGAAGA ACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGAATTCAG 308 Query 302
TGAAI‘CATCGAATCTTTG,&ACGG_&CATTGDGCCCGCCAGT&TTC'IGGCGGG-CATGCCI‘GT 361
T T T Shjct 309
TGAATCATCGAATCTTTGAACGCACATTGOGCCCGCCAGTATICTGGUGGGCATGCCTGT 368 Query 362
CCGAGCGTCATTTCAACCCTCGAACCCCTCOGOGGOATCGGCGTTGGGGATOGGGACCCC 421
(R R Shjct 369
CCGAGCGTCATTTCAACCCTCGAACCCCTCCGOGGOGATCGGCGTTGGGGATCGGGACCCC 428 Query 422
TCACACGGGTGCCGGUCCOGAAATACAGTGGCGGETCTCGCOGCAGOCTCTOCTGOGCAGT 481
TR T A Shjct 429
TCACACGGGTGCCGGCCCCGAAATACAGTGGCGGTCTCGCOGCAGOCTCTCCTGOGCAGT 488 Query 482
AGTTTGCACAACTCGCACCGGGAGOGCGGUGCGTOCACGTCOGTAAA ACACCCAACTTTC 541
TR T T T Shjct 489

AACTCGCACCGGGAGCGCGGOGCGTCCACGTCOGTAAAACACCCAACTTTC 548 Query 542

TGAAATG-TGACCTCGGAT 559 NIl M Shjct 549 TGAAATGTTGACCTCGGAT 567
Figure 3. 18S ribosomal RNA gene, partial sequence; internal transcribed spacerl and 1.5.8S ribosomal RNA gene,
complete sequence; and internal transcribed spacer 2, partial sequence.

Large subunit partial sequence of 18S rRNA gene of DNA

TGGGGAATTCTACCTGATCCGAGGTCAACATTTCAGAAAGTTGGGTGTTTTACGGACGTGGACGCGCCGC
GCTCCCGGTGCGAGTTGTGCAAACTACTGCGCAGGAGAGGCTGCGGCGAGACCGCCACTGTATTTCGGG
GCCGGCACCCOGTGTGAGGGGTCCCGATCCCCAACGCCGATCCCCCGGAGGGGTTCGAGGGTTGAAATGA
CGCTCGGACAGGCATGCCCGCCAGAATACTGGCGGGCGCAATGTGCGTTCAAAGATTCGATGATTCACTGA
ATTC

Trichoderma yunnanense ENA13 Accession no. 0Q65941

Effect of fungus, Trichoderma yunnanense spore

yunnanense metabolites, metabolites of bio-insecticide,

suspension and metabolites, bio-insecticide, Bioranza
and chemical insecticide, Sumithion Metabolites on
Myzus persicae insect using dipping technique under
laboratory conditions: Using dipping technique, data
presented in Table (1) revealed where mortality percentages
were 31.13, 42.76, 55.84 and 57.36% at concentrations (102,
104, 10° & 10% spore/ml) of T. yunnanense spore
Suspension, respectively after five days of treatment
compared control.While, mortality percentages of T.

Bioranza (2g/L) and metabolites of chemical insecticide,
Sumithion (3.73cm/100L) were (30.60, 44.55, 59.26 &
64.71 %), (55.96, 58.26, 68.73 & 87.36 %) and (67.63,
68.81, 77.94 and 97.87 %) at the four concentrations 6.250,
12.5, 25 & 50%, respectively compared control. The data
demonstrated a strong correlation between the
concentrations in the examined insect and the passage of
time. Results are in agreement with the finding of Verma et
al. (2007) reported that Trichoderma species have been
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widely used as antagonistic fungal agents against various
pests. According to Sahebani and Hadavi (2008), different
T. harzianum concentrations (102-10®  spore/ml)
considerably reduced nematode infection when compared to
control. Additionally, T. album predicted 100% mortality

Table 1. Effect of fungus, Trichoderma yunnanense spore

within five days of inoculation against poultry red mites
Kaoud (2010). According to Khaleil et al. (2016), the T.
hamatum caused a high level of mortality in cotton aphids

suspension and metabolites, bio-insecticide, Bioranza and

chemical insecticide, Sumithion on Myzus persicae insect using dipping technigue under laboratory conditions.

Insecticides Conc. Oneday Twodays Threedays Fourdays Five days
102 1.74% 4.91m 11.51 19.38! 31.139
T. yunnanense 104 6.251 11.69' 17.03" 27.45" 42.76f
spore suspension 106 17.51 21.51 26.779 50.459 55.84¢
108 2051 27.55' 27.999 52.759 57.36°
6.250% 1.12% 6.19m 17.04) 21.35 30.609
T. yunnanense 12.5% 6.571 16.41% 26.219 29.39" 4455f
metabolites 25% 24.49" 31.23" 39.93f 52.67% 59.26°
50% 29.36f 40.26 47.94¢ 55.00°f 64.71¢
6.250% 25.98" 34.379 38.04 52.269 55.96°
Bio-insecticide, 12.5% 28.22f 36.689 41.27° 54.56°f 58.26°
Bioranza (2g/L) 25% 34.94% 48.17¢ 50.81% 65.03¢ 68.73¢
50% 56.26" 66.28° 79.82° 84.80° 87.36"
6.250% 36.09¢ 51.91¢ 53.279 57.16° 67.639
Chemical insecticide, 12.5% 32.72¢ 53.044 54.194 63.00¢ 68.81¢
Sumithion (3.73cm/100L) 25% 43.94°¢ 61.07¢ 66.84°¢ 71.81° 77.94°
50% 73.96% 85.222 88.66% 95.218 97.87°
Control - N 0.00¥ 0.00¥ 0.000 0.00! 0.00
P 0.0001*** 0.0001*** 0.0001***  0.0001*** 0.0001***
L.S.D.oos 3.20 3.04 3.56 3.22 4.80

Effect of fungus, Trichoderma yunnanense spore suspension and methomy! pesticide on Monacha cartusiana snail

Effect of fungus, Trichoderma yunnanense spore
suspension and metabolites and methomyl pesticide on
juveniles and adults of Monacha cartusiana snail using
dipping technique under laboratory conditions: Data in
Table (2) reported that, mortality percentages of M.
cartusiana snail (juveniles and adults) were (6.67&0.00%),
(13.33& 0.00%), (20.00& 6.67%) and (26.67& 13.33%) at
concentrations 6.250, 12.5, 25 & 50%, respectively after 28
days of treatment using T. yunnanense metabolites. In the
case of T. yunnanense spore suspension, the mortality was
(13.33& 0.00%), (20.00& 6.67%), (26.67& 13.33%) and
(46.67& 33.33%) at 10% 10% 10° & 10® spore/ml,
respectively after 28 days of treatment. On the other hand,
mortality percentages of methomy! pesticide were (66.67&
60.00%), (100& 93.33%), (100& 100%) and (100& 100%)

at concentrations 0.25, 0.50, 1 & 2%, respectively after 28
days of treatment. Also, these data reported that juveniles
were more sensitive than adults. Moreover, data showed that
a highly significance between the four concentrations in
tested snail by the passage of time. These data are in
harmony with the results obtained by several authers,
Ghamry (1997) studied two varieties of B. thuringiensis
[Kurstaki (B.T.K.) and Israelensis (B.T.1.)] under laboratory
conditions for biological control of the three land snails,
Helicella vestalis, Monacha cartusiana and Eobania
vermiculata. Results found that Pseudomonas aeruginosa
and Pseudomonas fluorescens to killing
Pomaceacanaliculata snails Wimol and Amaret (2003).
Ismail and Hegab (2006) demonstrated

Table 2. Effect of fungus, Trichoderma yunnanense spore suspension and metabolites and methomyl pesticide on
juveniles and adults of Monacha cartusiana snail using dipping technique under laboratory conditions.

Mortality percentages

Tested Conc.

1 day 3 days 7 days 14days 21days 28 days

Fungus % —3 A J. A 7. A J. A T. A 7. A
6250 0.00° 0.00° 0.00° 0.00°® 0.009 0.00° 0.00°" 0.00° 000° 0.00° 6.679 0.00°
T yunnanense 1250 0.00° 0.00° 0.00° 0.00° 0.009 0.00° 000" 0.00° 000 000" 1333 0.00°
Metabolites 25 0.00° 0.00° 0.00° 0.00° 0009 000" 0.00° 0.0 6.67%° 0.00" 20.00% 6.67%
50 0.00° 0.00° 6.67% 0.00° 6.679 000" 667 000° 13.33% 667" 26.67¢ 13.33¢
T vunnanense 10° 0.00° 0.00° 0.00° 0.00° 0.009 000" 0.00° 0.00° 6.67% 0.00° 13.33° 0.00°
s p% e 104  0.00° 0.00° 0.00° 0.00° 000 0.00° 1333 0.00° 13.33% 6.67¢" 20.00% 6.67%
suspension 108 6.67% 0.00° 6.67% 0.00° 13.33° 6.67°" 2667 6.67° 26.67° 13.33¢ 26.67¢ 13.33¢
P 108 13.33¢  0.00° 13.33¢ 6.67% 20.00° 13.33° 40.00° 20.00¢ 46.67° 26.67% 46.67¢ 33.33°
025 13337 6.679 26.67° 13.337 33337 26.679 46.67° 40.00° 5333 46.67° 66.67° 60.00°
Methomyl 050 26.67° 20.00° 33.33° 26.67¢ 46.67° 40.00° 73.33® 66.67° 93.33% 80.00° 100®8 93.33*
pesticide 1 46.67° 33.33° 53.33° 40.00° 80.00° 73.33° 100° 93.33* 100® 100*°  100®°  100°
2 86.678 73.33* 93.33 80.00* 1002 1002 1002 1002 1002 1002 1002 1002
Control 0.00° 0.00° 0.00° 0.00° 0.009 0.00" 000" 0.00° 0.00° 0.00f 0.009 0.00°
p 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
*kk *kk *kk Fokk *kk *kk *kk *kk *kk *kk *kk *kk
L.S.D.o0s 761 621 821 694 760 693 759 693 878 7.0 9.31 8.20

J. =Juveniles A. = Adults

Trichoderma yunnanense ENA13 Accession no. 0Q65941
how juvenile and adult E. vermiculata snails react to
various chemicals under laboratory and field conditions.

They reported that juveniles were more sensitive than adults
for abamectine and methomy! pesticides. Aina et al., (2012)
showed that the snail-killing effects of Streptomyces 218
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powder against Oncomelania hupensis snails. Candidatus
Paenibacillus glabratella killing 90% of Biomphalaria
glabrata snails, the snail intermediate host of
Schistosomiasis mansoni Duval et al., (2015). The
molluscicidal activity of four chemical pesticides, namely
methomyl, avaunt, pestban, and herbazed against Monacha
cartusiana snail adults utilizing baits technique under
laboratory conditions,in terms of comparative toxicity,
methomyl pesticide came up on top, followed by avaunt,
pestban, and herbazed pesticides Abd-El-Haleem et al.
(2022).

using spraying technique under field conditions:

Data in Table (3) reported that the initial effect after
one day were (1.34 & 2.79 %) for T. yunnanense spore
suspension at concentrations (10° & 10® spore/ml),
respectively. Likewise, methomyl pesticide was (5.22 &
11.82 %) at concentrations (1&2 %), respectively. The
residual effect on reduction percentages after 21 days was
(19.15& 33.08%) for T. yunnanense spore suspension at the
same concentrations, respectively and (54.70& 85.71 %) for
methomyl pesticide at the same concentrations,

respectively. Furthermore, results reported significance
between the two concentrations T. yunnanense spore
suspension and methomyl pesticide

by time elapsing. Similar observations were
mentioned by Ismail et al. (2005) reported that methomyl
pesticide gave the highest reduction percentages for M.
cartusiana snail under field conditions. Abd El- Aal (2007)
studied the molluscicidal activity of methomyl and other
pesticides including protecto under field conditions. He
claimed that during the 15 days following treatment,
methomyl had the most effect on M. cartusiana and
Eobania vermiculata snails, whereas protecto had the least
impact. Hendawy et al. (2015) reported that methomyl has
the highest influence against M. cantiana and M. cartusiana
under field conditions. El-Sayed (2017) showed that
reduction percentages of certain compounds used under
field conditions can be arranged descending according to its
efficacy as follows: Newmeal (64.7)> Gastrotox (46.95)>
Streptomyces heliomycini (26.05). Finally, Abd-El-Haleem
(2021)

Table 3. Effect of fungus, Trichoderma yunnanense spore suspension and methomyl pesticide on Monacha cartusiana
snail utilizing spraying technique under field conditions.

Number of  Initial effect Residual effect
Tested Fungus Cég/lg)c. sgfaglrsé 1 day 3 days 7 days 14 days 21 days Mean
treatment No. %Red. No. %Red. No. %Red. No. %Red. No. 9% Red. forred.
Trichoderma 106 36.04 3596 1349 3593 597° 3567 7.96% 3554 14409 3532 19.159 9.767
yunnanense 108 48.24 4743 279 46.78 854° 4313 16.85°¢ 4156 25.22° 39.13 33.08° 17.30°
Methomyl 1 65.43 62.72 522° 5698 17.87° 4752 32.46° 4286 43.14> 3593 54.70° 30.68"
pesticide 2 63.98 57.06 11.8228 50.12 26.122 26.13 62.02¢ 1972 73.25% 11.08 85.71* 51.782
Control 52.74 53.34 55.92 56.71 60.76 63.93
P 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
*kk *kk **kx *kk *kk *kk
L.S.Do.os 0.98 3.65 3.64 5.81 4.32 5.16

mentioned that chemical control of some chemical components, i.e. methomyl, avaunt, pestban, and herbazed pesticides were used under field

conditions using the poisonous baits technique. Toxicity studies showed that methomyl was the most impact compound.

Identification of fungal, T. yunnanense spore suspension
under field conditions: Figure (4) showed that fungal, T.
yunnanense (10® spore/ml) was existence after 3 days using spray
application in a field cultivated with lettuce compared control.
Otherwise, Figure (5) demonstrated that tested fungal was
disappearance after 7 days at the same concentration using the
same application compared control where due to time elapsing
under field conditions. Similar observations were mentioned by
Ossowski and Duchmann (1997) reported that Trichophyton
rubrum was eliminated through a washing temperature at 30°C.
Hijnen et al. (2006) studied a wavelength of 200 to 300 nm that
corresponds to peak absorption of DNA is effective and the
absorption of UV light via the DNA molecule reasons the death
of microorganisms. Kim et al. (2013) showed that impacts of
light on secondary metabolism and fungal development of
Fusarium graminearum. Amichai et al. (2014) reported that sun
exposure decreased fungal contamination. Also, authors
mentioned that it was established in the early 1890s that UV
radiation particularly UVC through a wavelength range of 250
280 nmiis highly germicidal.

Biochemical studies: The biochemical responses of
adults M. persicae and M. cartusiana (Mdller) expressed as
transaminase enzymes such as aspartate aminotransferase (AST)
and alanine aminotransferase (ALT) using fungus, Trichoderma
yunnanense spore suspension via dipping technique under
laboratory conditions. According to the findings in Tables (4&5),
T. yunnanense spore suspension at concentrations of 10° and 10°

(spore/ml) caused variations in the activity of the AST and ALT
enzymes in adults of the examined insect and snail compared to
the control. All treatments reduced the activity of AST and ALT,
comparison to control. At concentration 108 exhibited very high
decrease in AST and ALT enzyme which caused the highest
reduction at different time intervals compared to control
recording (-76.57, - 49.44, -38.06 %) and (-41.14, -21.75, -
15.30 %) of AST enzyme (-26.35, - 49.30, -70.42 %) and (-
28.42,-55.88, -90.56%) of ALT enzyme of M. persicae and
M. cartusiana, respectively. While concentration 106 gave (-
64.93, - 42.47, -10.80 %) and (-31.10, -7.37, -1.42%) of
AST enzyme (-2.04, - 21.63, -36.95 %) and (-8.53, -16.31, -
27.04%) of ALT enzyme of tested aphid and snail,
respectively compared to the same control. Data showed
that a highly significance between the two concentrations
via the passage of time of Myzus persicae insect. In contrast,
data reported no significance between the two
concentrations by time elapsing of M. cartusiana snail
except one week of ALT enzyme. Previous data are in
agreement with those showed via Lebsack et al. (1980)
mentioned that tissue injury may be the likely mechanism
underlying the rise of AST and ALT levels. According to
Tilkian et al. (1983), the pathophysiology influences which
response enzymes are activated and that the amount of AST
is inversely correlated with the number of injured cells.
Amer et al. (1994) investigated the rise of AST and ALT
enzymes activities was caused via the diffusion of these
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enzymes from its intracellular sites due to damage caused  damage. Khaleil et al. (2016) reported that the biochemical
via the insecticide on the subcellular level. Generally, responses of the cotton aphid, Aphis gossypii expressed as
alteration in the activity of AST and ALT enzymes are  AST and ALT enzymes using Trichoderma hamatum spore
known to be helpful in the diagnosis of hepatic infarcts or  suspension (10%spores/ml).

Figure 4. View of appearance of Trichoderma yunnanense spore suspensions (A) at 108 colonial /ml after 3 days of treatment
using spray application compared control (B) under field conditions.

Figure 5. View of disappearance of Trichoderma yunnanense spore suspensions (A) at 10° colonial /ml after 7 days of treatment
using spray application compared control (B) under field conditions.

Table 4. Changes in (AST and ALT) enzymes activities in adults of Myzus persicae insect treated with fungus,
Trichoderma yunnanense spore suspension compared with control using dipping technique.
Conc. AST ALT

Tested Fungus

(spore/ml) One day Three days One week One day Three days One week
106 SA 6.93° 10.73° 16.85% 12.492 10.65P 7.61°
Trichoderma RA% (-64.93) (- 42 47) (- 10 80) ( -2. 04) (- 21 63) (- 36.95)
yunnanense 108 SA 4.63° 43P 6.89¢ 3.57¢
RA% (-76.57) (- 49 44) (- 38 06) (- 26 35) (- 49.30) (-70.42)
Control . SA 19.762 18.65% 18.89% 12.75% 13.592 12.078
P 0.0001***  0.0001*** 0.0013** 0.0216* 0.0002*** 0.0001***
L.S.Doos 1.63 2.32 2.58 231 1.67 1.65

SA=Specific activity. AST expressed as pg oxaloacetate/g. and ALT as pg pyruvate/g.RA% = (Relative activity %6) = [(Treatment— Control) / Control] x 100.

Table 5. Changes in (AST and ALT) enzymes activity in adults of Monacha cartusiana snail treated with fungus,
Trichoderma yunnanense spore suspension compared with control using dipping technique.
Conc. AST ALT

Tested Fungus

(spore/ml) Oneday  Three days One week One day Three days One week
106 SA 2.06 2.64 277 3.54 313 2.86%
Trichoderma RA%  (-31.10) (-7.37) (-142) (-8.53) (-16.31) (-27. 04 )
yunnanense 108 SA 1.76 2.23 2.38 2,77 1.65 0.37°
RA%  (-41.14) (-21.75) (-15.30) (-28.42) (-55.88) (- 90 56 )
Control S SA 2.99 2.85 2.81 3.87 3.74 3.922
P 0.5184™ 0.4868™ 0.9392m 0.3157™ 0.1608™ 0.0049**
L.S.Doos 2.59 121 3.26 1.65 2.34 1.64
SA= Specific activity. AST expressed as pg oxaloacetate/g. and ALT as pg pyruvate/g. RA% = (Relative activity %6) = [(Treatment — Control) / Control] x 100.
CONCLUSION Myzus persicae and the glassy clover snail, Monacha

cartusiana (Midiller). Data reported that T. yunnanense
Papers examined likelihood of using fungus, Trichoderma  metabolites and spore suspension are the most toxic on
yunnanense as a safe alternative to pesticides as a safe and ~ Myzus persicae insect followed with Monacha cartusiana
inexpensive manner to control the green peach aphid insect,  snail. Finally, the relationship between the fungus T.
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yunnanense and the aspartate aminotransferase and alanine
aminotransferase enzyme activities of the tested insect and
snail were also examined.
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