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ABSTRACT

Ginger rhizomes extract was obtained by using a mixture of organic
solvents,( hexane, acetone and ethanol )of equal proportions (1:1:1). Its volatile
components were characterized and identified by GC/MS technique giving thirteen
compounds. Also, bioactivity of ginger extract against adults and larval stage of T.
urticae was evaluated. Ginger extract showed cumulative mortality of adults more
than 20.00% at 3rd day post treatment at different concentrations. The cumulative
mortality increased to range between 43.33- 66.67% and 46.67-83.33% at 5th and 7th
day post treatment, respectively at different concentrations. Also, data showed that
ginger extract had a mild effect against adults of T. urticae with LCsg of 1540 ppm and
LCgo 0of 10100 ppm.

The larval stage showed more susceptibility than their adults to ginger extract
using the same concentrations and exposure time. It showed mortality percentage of
90.00% at 7™ day of treatment with the higher concentration of 6000 ppm. Also, it
showed LCsg of 928 ppm and LCgo of 5330 ppm.
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INTRODUCTION

The two spotted spider mite, Tetranychus urticae, is one of the most
important pests of fruit, vegetables and ornamental plants world wide
(Johnson and Lyon, 1991). Damage by T. urticae can cause direct effects
including small spots on the leaf due to chlorophyll depletion, webbing,
defoliation, necrosis in young leaves and stems; indirect effects including
decreased photosynthesis and transpiration, and finally death of the whole
plant (Badawy et al. 2010). Chemical insecticides result in environmental
degradation in addition to accumulation of toxicants as residual deposits in
non-target species. Natural products of plant origin with insecticidal properties
have been tried in the recent past for control of variety of insect pests and
vectors (Saxena,1983 and Klocke,1987). It has been researched lately,
demand for new plants with metabolic molecules such as terpenes, alkaloids
and phenolic compounds, that can replace chemicals or with low or no
residual power and reduce the impact to environment (Ootani et al., 2013).
The goal of this study was to find new materials for potential use in controlling
T. urticae. GC-MS analysis was used to identify the main volatile constituents
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of ginger rhizomes extract, then, tested for its acaricidal effect in the
laboratory.

MATERIALS AND METHODS

Rearing of the two spotted spider mite, T. urticae:

A pure culture of the spider mite was maintained on castor leaves
placed upside down in Petri-dishes (20 cm in diameter) filled with water
saturated cotton-wool. Infested leaves and tap-water were changed as
necessary.

Extraction of the active fractions from tested plants:

Rhizomes of Zingiber officinale were grinded into fine powder by
using electric mill. The powder of ginger rhizomes was weighted then soaked
in a mixture of hexane, acetone and ethanol solvents of equal proportions
(2:1:1) in a flask for about seven days then shacked well, filtered and
washed by the same solvent system three times. The solvent was
evaporated and the crude extract was kept in a deep freezer until use.
Chemical Study:

A sample of ginger extract was analyzed by GC/MS technique for
characterization and identification of its volatile components. GC/MS analysis
of the volatile fractions were performed on a Varian GC interfaced to
Finnegan SSQ 7000 Mass selective Detector (SMD) with ICIS V2.0 data
system for MS identification of the GC components. The column used was
DB-5 (J & W Scientific, Folosm, CA) cross-linked fused silica capillary column
(30 m. long, 0.25 mm. internal diameter) coated with poly dimethyl-siloxane
(0.5 pm. film thickness). The oven temperature was programmed from 500C
for 3 min., at isothermal, then heating by 70C/min. to 2500C and isothermally
for 10 min., at 2500C.Injector temperature was 2000C and the volume
injected was 0.5 pl. Transition-line and ion source temp. were 2500C and
1500C, respectively. The mass spectrometer had a delay of 3 min. to avoid
the solvent plead and then scanned from m/z 50 to 300. lonization energy
was set at 70 eV. (Faculty of Pharmacy, Mansoura Univ.).

Bioassay Study:

Petri-dishes were filled with cotton wool, saturated with water and then
covered with tissue papers. Three discs, each of 2.5 cm in diameter of castor
leaves, were carefully washed, sterilized, dried and placed upside down on
the tissue papers in each dish. A thin film of water was left around the edge of
the leaf discs to act as a barrier to prevent escaping of the mite survivors, and
the cotton pad was moistened daily. Ten adult females (or ten newly hatched
larvae in case of treatment of larvae) similar in shape, size and age were
transferred on each disc. These discs were sprayed with tested plant
extracts. Untreated three discs (control) for each experiment were sprayed
only with water and 0.05 % aquous Tween 80. The Petri-dishes were placed

in an incubator at 27x1 C° 75x2 %RH. , and photoperiod 16:8 hrs (L:

D).Data was recorded daily and the experiment continued for seven days
(Ibrahim, 2007).
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At the end of this period, the average of mortality percentages of
spider mite was estimated and corrected using Abbott’s formula (1925). The
corrected mortality percentage of each extract was statistically calculated
according to Finney (1971). From which the corresponding concentration
probit lines (LC-p lines) were estimated in addition to determination of LCsq
,LC g0 and slope values of tested plant extract also estimated.

RESULTS AND DISCUSSION

Chemical Study:

Ginger powder which weighted 500gm gave 23.28gm of crude extract.
When this extract analyzed by the GC/MS chromatogram showed thirteen
peaks corresponding to thirteen compounds. These compounds were
characterized by comparing their mass spectra with those of their analogous
reported by NIST library. The obtained results were reported in Table (1).

T1 sl
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Bioassay Study:
Efficiency of ginger extract against T. urticae:

Data in Table (2) and Fig. (1&2) showed that cumulative mortality
percent of both of adults and larvae increased with increasing the tested
extract concentrations, and with increasing the exposure time.

Table (2): Efficiency of ginger rhizomes extract against adults & larvae
of T. urticae under laboratory conditions of 27 + 1 C° and 75
+ 2% RH.

Treatment Conc. (ppm) Mortality %at indicated
day after treatment. LC50 | LC90 |Slope
3 day | 5day | 7day
1000 20 43.33 | 46.67
2000 43.33 | 50.00 | 60.00
Adults 4000 36.67 | 60.00 | 70.00 (1540 (10100 1.57
8000 46.67 | 66.67 | 83.33
1000 20.00 | 50.00 | 53.33
2000 26.67 | 63.33 | 76.67
Larvae 4000 43.33 | 80.00 | 83.33 | 928 5330 | 1.68
6000 56.67 | 86.67 | 90.00

Regarding to adults, ginger extract showed cumulative mortality more
than 20.00% at 3rd day post treatment at different concentrations. The
cumulative mortality increased to range between 43.33- 66.67% and 46.67-
83.33% at 5th and 7th day post treatment, respectively at different
concentrations. Also, data showed that ginger extract had a mild effect
against adults of T. urticae with LCsy of 1540 ppm and LCgyq of 20100 ppm.

The larval stage showed more susceptibility than their adults to ginger
extract using the same concentrations and exposure time. It showed mortality
percentage of 90.00% at 7" day of treatment with the higher concentration of
6000 ppm. Also, it showed LCsq of 928 ppm and LCgqy of 5330 ppm.
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Fig.(1) : The cumulative mortality % of ginger extract against adults of T.
urticae.
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Fig.(2) : The cumulative mortality % of ginger extract against larval
stage of T. urticae.
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