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ABSTRACT

The two-spotted spider mite Tetranychus urticae koch is a very destructive pest
causing considerable loss to crops. Metarihizium anisopliae fungus strain is highly
specific biopesticide to mites. The effect of fungus M. anisopliae was studied on the
major components of the two-spotted spider mite, adult females reared in laboratory
and treated by LCys (4 x 10° spores/ml). Mite adult females were susceptible to M.
anisopliae with high mortality rate recorded. Total mites protein, carbohydrates and
lipids were declined in the treatment. . The effect of M.anisopliae on proteins level in
the mycosed extract homogenate appeared decreasing than the non-mycosed during
the period of experiment. The means of total protiens are 149,148and85ug1000
individuals after 24,48 and 72hrs respectively,compared with165 ug1000 individuals in
untreated control. Effect of the M.anisopliae on the level of the carbohydrates
decreased in the treated extract homogenate than the untreated one during the period
of experiment. The mean of total carbohydrates at 24,48and 72 hrs after treatment
were 96,92 and 88 pgM1000 individuals respectively ,compared with 95 pg1000
individuals, In untreated control. The effect of M.anisopliae on lipids level in treated
extract homogenate appeared decreasing than in untreated one during the period of
experiment. The obtained result refer to the mean total lipids were 56,50,and 39
ug1000 individuals after24,48 and 72 hrs ,respectively compared with59 ug”1000
individuals untreated adult females of T. urticae . The results showed biochemical
changes in the components of adult females of mite Tetranychus urticae due to the
fungus treatment.

Keywords : biochemical impact fungus , Metarihizium anisopliae , mite ,Tetranychus
urticae .

INTRODUCTION

Spider mites are the most common mites attacking economic plants
and the two-spotted spider mite Tetranychus urticae koch is the one of the
most economically important one. This mite is also a serious pest in
greenhouses as well as on field grown crops (Hassan 2003).A number of
vegetable crops such as tomatoes ,squash , eggplant ,cucumber are also
subjected to the twospotted spider mite infestation and damage. One isolate
of the entomopathogens has also proved potential for spider mite. The
dipping leaf-disc technique in suspension of fungus Metarhizium. anisopliae
is highly infective to adult females of T. urticae (Shi and Feng 2004).

Wei — Bing Shi and Ming-Guang Ferg (2009) reported that the effect of
fungal infection on the reproductive potential of two-spotted spider mite. T.
urticae was evaluated as part of the full biocontrol potential of M. anisopliae,
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mite females were exposed to the sprays of M. anisopliae at different
concentration and the results showed the great affect of the fungus on the
adult females and their fecundity. Fungi pathogen to mites play an important
role in the regulation of natural mite population, and are sometimes able to
decimate populations of phytopagous mite (Van der Geest et al. 2000).

The aims of this study were to evaluate the mortality rate, biochemical
and physiological changes in the T. urticae Koch after treatment with the
fungus M. anisopliae.

MATERIALS AND METHODS

1- Rearing of T. urticae

The original colony of the two-spotted spider mite T. urticae koch in this
study was supplied from Acarology laboratory in Plant Protection Research
Institute, A.R.C. at Dokki.

It was reared as a test mite for several generations at 25 + 1°C away
from any pesticide contamination. The mite was maintained on detached
mulberry leaves with the lower surface up wards placed on moist cotton wool
pads in fiber-dishes (20 cm in diameter). The cotton pads were moistened
daily to avoid disc dryness, and the prevent mite escape. Mulberry leaves
were changed by fresh one from time to time when necessary (Hassan
2009).

2- Entomopathogenic fungi strains:

Fungus M. anisopliae was used in this study isolated from soil in 1995,
at Giza Governorate by Dr. Maha Salah EI-Din Nada,Researcher on
Department of Piercering and Sucking Insect, Plant Protection Research
Institute, EI-Dokki Giza, Egypt.

Fungus M. anisopliae was grown using autoclaved Sabouroud
Dextrose Agar Yeast media (SDAY(10g/L peptone + 40 g/L Dextrose + 2 g/L
yeast extract 15 g/L Agar + 1L. Distilled Water then incubated at 25 + 1°C for
10 days (Devi et al. 2005).

3. Bioassay procedure:

Twenty fertilized mite adult females placed on a single leaf-disc of
mulberry (2.5 cm in diameter) and were kept on moist cotton wool in fiber
dishes; each dish contained 5 discs as replicate. The dipping leaf-disc
technique was applied. Discs were dip in 2 ml suspension of fungus for 10
Sec. Then left for drying and then adult females were transferred to treatment
discs with five concentrations of fungus M. anisopliae 10° 5 x 10°, 10, 5 x
10" and 10° spores/ml., and 2 ml sterilized distilled water of 0.01 % Triton x-
100 as control. The treated adult females of mite and control were incubated
at 25 + 1°C. Mortality was assessed daily for 7 days. The percentage of
mortality was determined and LC,s, LCsy and LCqy values were calculated
according to (Finney, 1971).

4. Biochemical and physiological analysis:

Spider mites are minute so the number of mite needed in order to study

these changes were 1000 adult females placed in a 1.5 micro tube.
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a-characterization of biochemical and physiological changes of adult
females after infection with M. anisopliae.
1. Preparation of mites for analysis:

Mites were prepared as described by (Amin, 1998). They were
homogenized in distilled water (50 mg/1ml). Homogenates were centrifuged
at 8000 r.p.m. for 15 min at 2°C in refrigerated centrifuge. The deposits were
discarded and the supernatants, which is referred as enzyme extract, can be
stored at least on week without appreciable loss of the enzyme activity when
stored at 5°C.

2. Determination of total proteins:

Total proteins were determined by the method of Bradford (1976).
Protein reagent was prepared by dissolving 100mg of Coomassie Brilliant
blue G-250 in 50 ml 95% ethanol. To this solution , 100 ml of phosphoric acid
(85% wA) were added. The resulting solution (50 pl) or for preparation of
standard curve 50 pl of serial concentrations containing 10 to 100 pug boving
serum albumin were pipetted into test tubes the absorbance at 595 nm was
measured after 2 min. and before 1 hr against blank prepared from 1 ml of
phosphate buffer and 5 ml protein reagent
3. Determination of total carbohydrates:

Total carbohydrates were estimated in acid extract of sample females
of T. urticae by the phenol-sulfuric acid reaction of Dubois et al., (1956).Total
carbohydrates were extracted and prepared for assay according to Crompton
and Birt (1967). Sample of mites were homogenized in 0.3 HCIO4 (5 ml) at
0C for 1 min. insoluble matter was removed by centrifugation for 3 min. at
2000 r.p.m and washed twice in ice-cold HCIO4 (5 ml) by re-dispersion and
centrifugation. Hundred micro-liters of the acid extract were added into a
colorimetric tube to 0.5 ml of phenol then 5 ml of concentrated sulfuric acid
were added rapidly with shaking.the tube were allowed to stand 10 min.,then
they were shaken and placed for 10 -20 min. in 25 to 30°C before readings .
The absorbance of characteristic yellow-orange color is measured at 490 nm
against blank. Total carbohydrates expressed as: pug glucose1000 individuals
4. Determination of total lipids:

Total lipids were estimated by the method of Knight. et al. (1972) using
phosphovanillin reagent prepared by dissolving of 0.6 mg pure vanillin in
10ml ethanol and completed to 100 ml with distilled water,t hen 400 ml conc.
Phosphoric acid were added . 250 pl of sample were added to conc.
sulphuric acid (5 ml) in a test tube and heated in a boiling water bath for 10
min. after cooling to room temprature, the digest was added to
phosphovanillin reagent (6 ml). After 45 min, the developed color was
measured at 525 nm against reagent blank. Optical density was compared to
that of a reference standard and results expressed as pg lipids/1000
individuals.
5-Statistics:

All experiments were replicated 3-4 times (mites homogenates) and the
results of biochemical determinations were pooled from ftriplicate
determinations. The results were analyzed by one-way analysis of variance
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(ANOVA) using SAS for regression analysis(SAS Institute,2006)When the
ANOVA statistics were significant (P < 0.001), means were compared by the
Duncan's multiple range test.

RESULTS AND DISCUSSION

1- Bioassay procedure:

Data showed that the mortality rate of the adult females of the red
spider mite T. urticae infected by M. anisopliae increased with increasing
concentrations of spores suspension. The LC,5,LCs, and LCqy, were 4 x 105, 2
x 10° and 6.6 x 10" spores/mL, respectively.

2- Biochemical analysis:

Total proteins, total carbohydrates and total lipids are major
biochemical components necessary for an organism development, growth
and performance of its vital activities, thus the mean value of homogenate
contents of carbohydrates, proteins and lipids were estimated in adult
females of T. urticae treated with LCps (4 x 10° spores/mL) of fungus M.
anisopliae after 24, 48 and 72 hrs.
a-Total protein:

Data in Table (1) showed that the mean total protein reached 149, 148
and 85 pg/1000 individuals after 24, 48 and 72 hrs, respectively, compared
with 165 ug/1000 individuals in untreated control. These results agreed with
that of Mettaweh et al., (2001).

Who found that total protein in the haemolymph of treated grass hopper
Eurpepocnemis plorans g5th instar nymph) with the entomopathogenic fungus,
M. flavovridae (5 x 10° spores/mL) decreased than the untreated ones.
Gillespie et al. (2000) observed reduction in total proteins content of the adult
haemolymph Schistocereca gregaria during the infection with the M.
anisopliae. The losses of soluble protein from the host haemolymph during
parasitism may be due to the fungus may secrete proteolytic enzymes into
the haemocoel of the host and hydrolyze the host's proteins.
b-Total carbohdyrates:

The results obtained for total carbohydrates at 24, 48 and 72 hrs after
treated with LC,5 of M. anisopliae are shown in Table (1).

It was obvious that mean total carbohydrates were reduced after
treatment by LC,5 of M. anisopliae after 24, 48 and 72 hrs. were 96, 92 and
88 pg/1000 individuals respectively, compared with 95 pg/1000 individuals in
untreated control. Our results revealed actual decreases in total
carbohydrates contents of infected hosts after 24, 48 and 72 hrs from
infection with M. anisopliae. And these results in agreement with (Wright et
al., 2004). El-Banna et al. (2012) reported that actual decreased in total
carohydrates contents of infected S. gregaria after 24 hrs from infection with
M. anisopliae. And its agree with our results.

El-Banna et al. (2012) demonstrated that decreaseing of total
carbohydrates lead to decreasing in mite fitness after infection with the
fungus and may the fungus causes physiological imbalance.
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c-Total lipid:

Data in Table (1) revealed that the mean total lipid were 56, 50 and
39ug/1000 individuals after 24, 48 and 72 hrs respectively, treatment with
LCys with M. anisopliae compared with 59 ug/1000 individuals untreated adult
females of T. urticae.

El-Banna et al. (2012) reported that decreasing in total lipids in 5"
instar of S. gregaria infected with M. anisopliae and that may due to
metabolite depletion by the fungus (parasite) could causes physiological
imbalances in the host lead to changes in enzymes activities and a reduction
in haemolymph protein, carbohdyrates and lipid contents.

Table (1): The effect of M. anisopliae (4 x 10° spores/mL) on total
proteins, total carbohydrates and total lipids contents in
treated adult females of T. urticae.

Hours Total proteins | Total carbohydrates [Total lipids w1000
Means + SE individuals

24 149 + 13° 96 + 12° 56 + 11°

48 148 + 6.5° 92+7° 50 + 12°

72 85+ 9° 88 +8° 39+3°
Control 165 + 12° 95+ 8.8° 59 + 4°
L.S.D. 50.13 17.8 16.7

F 33.3 8.76 17.75

Values represent means of three separated groups + SE, < 0.001 highly significant.

REFERENCES

Amin, T.R. (1998): Biochemical and Physiolgoical Studies of Some insect
growth regulators on the cotton leaf worm, Spodoptera littoralis
(Boisd.). Ph.D. Thesis, Fac. Science, Cairo Univ., Egypt.

Bradford, M.M. (1976): A rapid and Sensitive method for the quantitation of
microgram quantities of proteins utilizing the principle of protein-dye
binding. Anal. Biochem. 72: 248-254.

Crompton, M. and Birt, L.M. (1967): Changes in the amounts of
carobhydates, phosphagen, and related compounds during the
metamorphosis of the blow fly, Lucilia cuprina. J. Insect. Physiol., 13:
1575-1595.

Devi, U.K.; Sridevi, V.; Murali Mohan, Ch. and Padmavathi, J. (2005): Effect
of high temperature and water stress on invitro germination and growth
in isolates of the entemopathogenic fungus Beauveria bassiana (Bals.).
J. Inverteb. Pathol., 88(3): 181-189.

Dubios, M.; Gilles, K.A.; Hamilton, J.K.; Roberts, P.A. and Smith, F. (1956):
Colormetric method for determination of sugars and related substances
Analyt. Chem. 28: 350-356.

1253



Mikhail, W. A. et al.

El-Banna, S.M.; El-Hadidy, N.M.; Semida, F.M. and Abdel-Rasool, T. (2012):
Phsyiolgoical and biochemical effect of entomopathogenic fungus
Metarihizium anisopliae on the 5th instar of shistocereca gregaria
(Orthoptera:Acrididae).J.Res.Environ.Sci.Toxicol.1:7-18.
Finney,D.J.(1971): Probbit Analysis.Cambridge.Univ.Press.

Gillespie, J.P.; Burnett, C.and Charnley, A.K. (2000): The immune response
of the desert locust Schistocereca gregaria dring mycosis of the
entomopathogenic fungus, Metarihizium anisopliae var acridum. J.
Physiol. 46: 429-437.

Hassan, Rania H.M. (2003): Studies on fungal pathogens for controlling the
two-spotted spider mite Tetranychus urticae (Koch). M.Sc. Thesis,
Fac., Agric. Cairo Univ. Egypt: 95 pp.

Hassan, Dalia M. (2009): Using a biological control method for controlling red
spider mite in Egypt and Namibia. M.Sc. Thesis, Instit. Of African.
Research &studies, Cairo Univ. Egypt :107 pp.

Knight, J.A.; S. Anderson and J.M. Rawle (1972): Chemical basis of the sulfo-
phospho-vanillin reaction for estimating total serum Lipids: J. Clin.
Chem., 18: 199-202.

Mettaweh, H.H.; Gomma, E.A.A.; Sherif, R.M.; Abdel-Fattah, T.A. (2001):
Three entomofathogenic fungi and their effect on some biological
aspects of the grasshopper, Euprepocnemis plorans plorans
charpenter.( Orthoptera: Acrididae). Egypt. J. Biol. Pest. Cont., 11(2):
165-175.

SAS Institute Inc.,(2006): The SAS System for Windows 9.1 .SAS
Institute,Cary ,NC.,U.S.A.

Shi, W.B. and Feng, M.G. (2004): Lethal effect of Beauveria bassiana,
Metarihizium anisopliae and paecilomyces fumosoroseus on the eggs
of T. Cinnabarinus (Acari: Tetranychidae) with adescription of a mite
egg bioassay system. Biol Control 30: 165-173.

Van der Geest, L.P.S., Elliot, S.L., Breeuwer, J.A. and Beerling, E.A.M.
(2000): Diseases of mites. Exper. Appl. Acarol. 24(7): 497-560.

Wright C.; Brooks A. and Wall, R. (2004): Toxicity of the entomopathogenic
fungus Metarihizium anisopliae to adult females of the blowfly lucilia
sericata. School of Biological Science, Bristol Univ., Wood Land, UK,
60(1): 639-644.

Wei-Bing, S. and Ming-Guang, F. (2009): Effect of fungal infection on
reproductive potential and survival time of Tetranychus urticae (Acari:
Tetranychidae). Exper. Appl, Acarol. 48: 229-237.

1254



J. Plant Prot. and Path., Mansoura Univ., Vol. 6 (9), September, 2015

3 2l (g \SY) e Metarihizium anisopliae il (AliasS gl ALY
iadad)

KIS G ) Pa Lga KA e daaa G *ailiae il Al dg
JFagana Gua Ll 5 pladl) dad) 3 gana

BALAN daals A8 BY) g il jall g Egand) dgaa =(43) gaadl) Amdall 3 ) gall acd *
B3l Al e 50 Sgandl S e~ 4By &gay agaa **

35S Al 5 )l s yede il D A8 (piaill (g3 il (a s Y yiiay
draladl (e il

e ,Li Metarihizium anisodiae s (p Al o paall jladll aays
003 e g sl 138 Aala 5 el 5 jlall il S

a5 Alane A e A0l L) aladiud a3 (e JLSY) e pdadll 1aa s Hlaay
sl s A8 g A pesl) Ay phay A5 Jlefaagin ) e x € S S Ll
10 IS Al a5 IS g gl aed i o5 g

il < ygdal g (pa s LSV 12 SN claall) g ALISH ) jam 5 S AN Ll
GV Aald 5 yladlly Alabaal) Al dndi pe D ge ¥ are Cilaig Hladll g 1KY 138 Ao
AdS) il ) T gie (addll) Can Alabaall dasis dadi ye O ga Ve Cala G daL)
Alalnall 2y el VY 5 $A 5 YE 2ay clldg aally 51 v v o/h) a5 S00A0 5V £A 5V €4 ) el
/o) 250800 110 L il il 5l o g OIS A Alabeall e dally 4 i Ml e
ARL ) e

bl (8 Ol e s Sl AeS (ElisiY (5o Laa Lubs Lyl dadll 805 (LS
SN s S AAAY 2T D Jag Gn Adebeall By JOLA (s LSO Guilaial)
il g alabaall e 4l 4 jlae gl o aldadll e dela VY 5 £A YE day aslly
G a8 (AL Gy Sl ) Ll a5 385 430G B v/l e S 40 Lt
Yagoig0m I m A Lalall joe o VL A e A Lalaall of 891 8 o ll)
Gy Nl o jhailly dlabaall daydclo VY 5 €A 5 VE aayailly L1 v o4l ya g Sae
D) ey g s Al (Y v ) e sSae OIS S alilaall e Aiadly A5 JlAe
il (63 emd¥) L &Y e pemdW) Sl jladl bl e gl

eabic 2l il Jrny Las (o5 LSS0 dim b gt 5 Ao s iyt ) (0l o
Al e aia¥) g dlladll 4 o) dxdl<A)

1255



